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Abstract

This doctoral thesis contributes to the vibrant discourse on boundary-crossing collaboration in
the German teacher education system. It offers theoretical advancements, programmatic guide-
lines, and empirical findings which advocate for a transdisciplinary perspective. In order to do
so0, the framing paper critically links persistent challenges and current reform processes in the
teacher education system with theoretical foundations and conceptual positions of transdisci-
plinarity. Against this backdrop, four articles provide further insights on: a) how to expand the
prevalent systematic of innovation and transfer approaches (top-down, bottom-up, cooperative)
by a transdisciplinary perspective, b) outlining guiding principles for the realization of trans-
disciplinary collaboration in the context of a boundary-crossing research and development pro-
ject, ¢) providing empirical findings on effect relationships between transdisciplinary dimen-
sions of integration characteristics, and d) identifying empirical types of actors based on spe-

cific assessment patterns towards these characteristics.

Keywords
Boundary-Crossing Collaboration; Innovation and Transfer Strategies; Integration; Teacher

Education; Theory-Practice Interrelation; Transdisciplinarity
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Kurzzusammenfassung

Die vorliegende Promotionsschrift tragt zur theoretischen Weiterentwicklung, programmati-
schen Gestaltung und empirischen Erforschung institutionen- und phaseniibergreifender Ko-
operationen in der Lehrkriftebildung in Deutschland aus einer transdisziplindren Perspektive
bei. Den Ausgangspunkt der Arbeit bildet eine kritische Auseinandersetzung mit persistenten
Problemlagen sowie aktuellen Reformansitzen in der Lehrkréftebildung einerseits und zentra-
len Positionen des Transdisziplinarititsdiskurses andererseits. Darauf aufbauend wurden vier
Teilstudien zu folgenden Schwerpunkten durchgefiihrt: a) Erweiterung der gegenwirtigen Sys-
tematik zu Innovations- und Transferansétzen (top-down, bottom-up, kooperative) durch eine
transdisziplindre Perspektive, b) Ausarbeitung konzeptioneller Gestaltungsprinzipien fiir die
Realisierung transdisziplindrer Zusammenarbeit im Kontext eines institutionen- und phasen-
iibergreifenden Forschungs- und Entwicklungsprojekts, ¢) empirische Analysen zu Effektbe-
ziehungen zwischen transdisziplindren Integrationsdimensionen sowie d) Identifikation von
Akteurstypen auf Basis spezifischer Beurteilungsmuster der zugrundeliegenden Integrationsdi-

mensionen.

Stichworter
Innovations- und Transferstrategien; Institutionen- und phasentibergreifende Zusammenarbeit;

Integration; Lehrkriftebildung; Theorie-Praxis-Verzahnung; Transdisziplinaritét
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Summary

Boundary-crossing collaboration has been increasingly discussed as a promising pathway for
generating and establishing pedagogical innovations in teaching and teacher education. The
present doctoral thesis contributes to this vibrant discourse by providing theoretical advance-
ments, programmatic guidelines, and empirical findings highlighting a transdisciplinary per-
spective. Transdisciplinarity is an integrative mode of research and development which advo-
cates for the co-constructive interrelation of various bodies of knowledge across professional,
institutional, and organizational boundaries. In doing so, transdisciplinarity also promotes ad-
vancements for both, the academic and the practical field.

The framing paper provides a general outline which links key challenges in teacher edu-
cation calling for boundary-crossing collaboration on the one hand with theoretical foundations
of transdisciplinarity on the other hand. This lays the wider background for the four studies
comprised in this doctoral thesis. These studies have been conducted in the context of so-called
“Transdisciplinary Development Teams” (TDTs). TDTs refer to a collaborative format, which
has been established at the “ZZL-Netzwerk”, a research and development project at the
Leuphana University of Liineburg, Germany.

Study A offers a critical systematization of three ideal-typical perspectives for educational
change in teacher education, namely top-down, bottom-up, and cooperative approaches.
Against this backdrop, a transdisciplinary perspective is analyzed, which extends previous po-
sitions by advocating for a more systemic and integrative interrelation between educational re-
search and practice.

Study B proposes guiding principles for transdisciplinary collaboration in teacher educa-
tion, which highlight in particular “Problem-Solving Orientation”, “Multi-Perspectivity”, “Par-
ticipation”, and “Re-Integration”. These guiding principles have been developed with critical
reference to three alternative concepts prominently discussed with regards to boundary-crossing
cooperation in teacher education, namely “Third Spaces”, “Community of Practice”, and “Re-
search-Practice Partnerships™.

Moreover, it is assumed that transdisciplinarity allows for in-depth integration among
different stakeholder groups such as school practitioners, educational researchers, and students.
In order to substantiate this assumption, study C offers empirical insights on effect relationships
between transdisciplinary Dimensions of Integration Characteristics. The study comprises n =
62 TDT members. These dimensions of integration characteristics are operationalized as fol-

lows: mutual learning and knowledge integration comprise the epistemic core, while perceived
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trustworthiness and appreciation within the team cover social facets. Finally, collective owner-
ship of goals reflects organizational conditions of integrative boundary-crossing collaboration.

In addition, study D utilizes a mixed-methods analysis on semi-standardized data in order
to provide complementary findings to study C. On the one hand, this allows for further differ-
entiation of the TDT Team members’ perception of Dimensions of Integration Characteristics.
On the other hand, article D further develops the theoretical foundation of TDTs in teacher
education by applying a social-organizational innovation perspective and in doing so further
substantiates the theoretical proposition made in study A.

Based on the theoretical advancements, programmatic guidelines and empirical findings
presented in studies A, B, C, and D further implications for educational research and practice
in boundary-crossing collaborations in teacher education will be drawn, limitations of the pre-

sented studies discussed as well as an outlook for further research and development provided.

IX
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1 Introduction

Educational systems in contemporary societies are subject to increasing expectations according
to performance and innovation capacity. At the micro level, academic achievement is under-
stood as a major predictor for personal development, privileged socio-economic status as well
as political and societal participation (Klieme et al., 2007), while well-performing educational
systems lay the foundation for sustainable economic growth, political stability, and interna-
tional competitiveness (OECD, 2003, p. 14).

However, due to comprehensive socio-economic, demographic, technological, and eco-
logical transformations, educational requirements increased rapidly during the past decades and
thus require new ways of knowledge production and learning (Barth, 2015; Nowotny, Scott, &
Gibbons, 2001; Vilimaa & Hoffman, 2008). The introduction of new information and commu-
nication technologies (ICT), for instance, led to a growing demand for expert thinking and com-
plex communication abilities, while routinized cognitive and manual tasks will most probably
decline (Levy & Murnane, 2003). Against this background, formal school education as well as
teacher education face two overarching challenges. First, teaching and teacher education has to
foster fundamental competencies, which allow learners to harness achieved knowledge for prac-
tical problem-solving (Klieme et al., 2007). Second, in order to do so, schools and university-
based teacher education have to become learning organizations (Boer, Fahrenwald, & Spies,
2018), which promote innovative capacities (Fullan, 2016).

The German teacher education system, however, has been subject to constant critique
from different stakeholder groups ranging from scholars, practitioners, students, and parents as
well as political decision-makers. Not least since the year 2000, the disillusioning results in the
context of large scale student assessments and the commonly debated ‘PISA-Shock’ have trig-
gered comprehensive educational policies and a cascade of nationwide reforms. However, the
genuine three-phased consecutive teacher education model was never seriously called into
question (Hericks, 2004). In consequence, structural obstacles for establishing high-perfor-
mance standards and innovation capacities inherent to the German teacher education system
remain persistent. Such obstacles refer among others to disciplinary and institutional fragmen-
tation, the so-called theory-practice dilemma and heterogeneous and in part conflicting de-
mands from various stakeholder groups (see chapter 2.1).

Against this background, the call for boundary-crossing collaboration in teacher educa-
tion gained increasing momentum (Gorodetsky & Barak, 2008; Hericks, 2004; Zeichner, 2010).

Such collaborative arrangements are located, for instance, at the intersection of universities,
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teacher education colleges, schools as well as extra-curricular partners such as youth welfare,
educational foundations, and public authorities (Boer et al., 2018; Kleemann, Jennek, & Vock,
2019; Pilypaityte & Siller, 2018). According to its advocates, the pooling, coordination, and co-
constructive interrelation of intellectual resources provide various opportunities for a) co-crea-
tion of innovative teaching and learning arrangements as well as teaching practices (Grésel,
2011; Sewell, Cody, Weir, & Hansen, 2018), b) fostering professional development (Boer et
al., 2018; Korthagen, 2016), and c) allowing for collective capacity building (Fullan, 2016;
Hartmann & Decristan, 2018).

However, despite a rich body of literature within the international scientific community,
further research and development efforts are needed which take on a more systemic and inte-
grative perspective in order to face structural obstacles inherent to the German teacher educa-
tion. The present dissertation contributes to the vibrant discourse on boundary-crossing collab-
oration by providing theoretical advancements, programmatic guidelines, and empirical find-
ings which advocate a transdisciplinary perspective. Transdisciplinarity refers to an integrative
mode of research and development that highlights the interrelation of various bodies of
knowledge and expertise across professional, institutional, and organizational boundaries
(Hirsch-Hadorn, Hoffmann-Riem et al., 2008; Klein, 2014; Scholz & Steiner, 2015). In addi-
tion, transdisciplinarity aims in particular at the co-construction of advancements for the aca-
demic as well as the practical field.

In order to substantiate the call for transdisciplinary collaboration in teacher education,
the dissertation is structured as follows: chapter 2 provides the wider research rationale for this
dissertation by linking the discourses of teacher education and transdisciplinarity. In this regard,
chapter 2.1 elaborates on overarching challenges and propositions for boundary-crossing
teacher education, while chapter 2.2 outlines theoretical foundations and guiding principles of
transdisciplinarity. Subsequently, subchapter 2.3 points out essential convergences between
both discourses and introduces a research and development project which serves as a wider
research context for this dissertation. In addition, an interim discussion will be provided.
Against this backdrop, chapter 3 presents focal research desiderata, which will be addressed
throughout the studies A, B, C, and D. Thereafter, chapter 4 provides a synopsis of the four
studies, which comprises a general study outline as well as compact summaries for each study.
Finally, chapter 5 presents focal outcomes for the scientific community, practical implications,

and reflects on limitations of the present dissertation.
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2 Towards Transdisciplinary Cooperation in Teacher Education

The research rationale of this dissertation thesis bases on the assumption that transdisciplinarity
provides a fruitful research and development framework in order to contribute further theoreti-
cal considerations, conceptual propositions, and empirical insights within the discourse of
boundary-crossing collaborations. This assumption is supported by structural analogies be-
tween the discourse on boundary-crossing collaboration in teacher education and the discourse
of transdisciplinarity. Chapter 2 is dedicated to carving out these structural analogies. In doing

so, chapter 2 is structured as shown in Figure 1.

Figure 1

Structural Analogies btw. boundary-crossing Teacher Education & Transdisciplinarity

2.1 Challenges & Propositions in Teacher Education 2.2 Introducing the Discourse of Transdisciplinarity
2.1.1 Structure and Reforms of Teacher Education 2.2.1 Theoretical Foundations of Transdisciplinarity
2.1.2 Theory-Practice Interrelation 2.2.2 Problem-Solving and Transformation
2.1.3 Disciplinary and Institutional Fragmentation 2.2.3 Disciplinary and Institutional Boundary-Crossing
2.1.4 The Call for Boundary-Crossing Collaboration 2.2.4 Integration, Mutual Learmning & Co-Construction

v v
VVV

2.3 Converging Discourses among Teacher Education and Transdisciplinarity

2.3.1 References for Transdisciplinarity in Teacher Education

2.3.2 Transdisciplinary Development Teams at the ZZL-Netzwerk

2.3.3 Interim Discussion

v

Subchapter 2.1 provides a compact overview of challenges and propositions for boundary-
crossing teacher education, while subchapter 2.2 is dedicated to introducing a transdisciplinary
perspective highlighting theoretical backgrounds and basic principles. In order to highlight
these analogies, both subchapters follow a corresponding structure. The first subsections (2.1.1
and 2.2.1) offer a general background on the respective discourse, while the following subsec-
tions provide in-depth discussions on respective challenges as well as approaches to overcome
these challenges. So far, both subchapters 2.1 and 2.2 are not yet interrelated through mutual
references. Therefore subchapter 2.3 is dedicated to outlining convergences between both dis-

courses, boundary-crossing teacher education and transdisciplinarity. In order to do so, subsec-
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tion 2.3.1 briefly discusses the tentatively emerging body of literature on transdisciplinary col-
laboration in teacher education. Against this backdrop, so-called Development Teams at the
771.-Netzwerk will be introduced in subsection 2.3.2. These Development Teams represent a
collaborative format for boundary-crossing research and development in teacher education and
thus provides the wider research context for further investigation (studies A, B, C, and D).
Finally, subsection 2.3.3 offers an interim discussion of chapter 2, which again provides the

foundation.

2.1 Challenges & Propositions for Boundary-Crossing Teacher Education

This chapter aims to outline focal challenges and propositions for boundary-crossing teacher
education. In order to do so, a brief outline of the contemporary structure and prevalent reform
discourses in teacher education provides the general framework (section 2.1.1). On this basis,
two overarching challenges will be discussed in further detail, namely the so-called theory-
practice interrelation (section 2.1.2) and disciplinary and institutional fragmentation (section
2.1.3). Subsequently, the call for boundary-crossing cooperation in teacher education will be

outlined (section 2.1.4).

2.1.1 Structure and Reforms within Teacher Education in Germany

Due to the federal-state system and the Lénder’s political independence in cultural and educa-
tional affairs, teacher education in Germany is embedded in a multilayered and heterogeneous
governance structure (Altrichter, Durdel, & Fischer-Miinnich, 2017; Tulowitzki, Kriiger, &
Roller, 2018). Moreover, teacher education in Germany, characterized by its consecutive three-
phased model, is understood as functionally specialized but also as disciplinarily and institu-
tionally fragmented by international comparison (Blomeke, 2006; European Commis-
sion/EACEA/Eurydice, 2015; Hericks, 2004; Terhart, 2004, pp. 45-46). The first phase, uni-
versity-based teacher education, aims at the development of academic expertise across various
disciplines. Besides the subject matter, subject matter didactics and pedagogies, educational
science, and psychology constitute major parts in the curriculum. Despite the recent expansion
of practical studies in the study curriculum (Rothland & Biederbeck, 2018; Weyland, 2012),
the development of practical teaching competencies remains formally within the responsibility
of the second phase involving schools and teacher trainer colleges (‘Studienseminare’ in Ger-
man; Lenhard, 2004). While the first two phases aiming at initial teacher education are widely

institutionalized, the third phase, aiming at advanced teacher training, is less standardized and

4




B

usually not mandatory. Therefore, advanced training might be conducted at training institutes
affiliated at universities, as it is the case for Lower Saxony, or otherwise at educational admin-
istration institutes (KMK, 2017).

In part, this overspecialization is assumed to intensify major points of critique against the
German teacher education system: incoherent structures and objectives, lack of effectivity, and
insufficient outcomes. In particular, since 2000, disillusioning results in the course of Ger-
many’s participation at large scale assessments, such as PISA, TIMSS, and PIRLS! led to in-
tensive debates among educational scientists, political decision-makers, and the general public,
commonly referred to as “PISA-Shock™.

Moreover, these debates fueled an “empirical turn” in educational science and a paradigm
shift in educational policy towards “evidence-based governance” (Bormann & John, 2014, p. 5;
KMK, 2006, 2016). In alignment with that, comprehensive reform agendas have been triggered
which aim at the professionalization of teacher education through competency orientation, ap-
titude diagnostics as well as evidence-based quality assessment (Bosse, 2012). A central aspect
of these still ongoing reform processes refers to the introduction of educational standards and
underlying competency models in combination with core curricula at schools (Klieme et al.,
2007). Particularly, these competency models provide a comprehensive framework for the di-
agnostic and development of discipline-specific skills and abilities. Competencies are under-
stood as capabilities or skills to solve certain problems or fulfill a certain task while activating
previously acquired a relevant knowledge base. The concept highlights not only the acquisition
of knowledge but also its proficient exercise and practice in authentic settings (Klieme et al.,
2007, p. 78). In this way, it aims to overcome the phenomenon referred to as ‘dull knowledge’,
where learners might possess all necessary intellectual requirements but are still not able to
apply it sufficiently. Alongside educational standards, also standards for teacher education have
been enacted. They outline general training objectives according to both initial teacher training
phases, academic studies at universities, and teacher trainings at teacher training colleges

(KMK, 2014). Despite the fact that the debate on competency models vary considerably with

1 Dating twenty years back, in 1997 the Standing Conference of the Ministers of Education and Cultural Af-
fairs of the Lander (KMK 1997) enacted Germany’s participation at international large scale student assess-
ments, most notably the OECD Study PISA (Programme for International Student Assessment), TIMSS
(Trends in International Mathematics and Science Studies) and PIRLS (Progress in International Reading

Literacy Study).
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respect to different disciplines, the standards for teacher education remain even less elaborated
in comparison.

At the same time, there is another reform strand gaining increasing attention, expressing
the demand for an increase of practical parts during the academic studies. In the aftermath of
the transition to bachelor and master programs and the KMK resolution in 2005 (KMK, 2005),
study curriculums have been changed in advantage of staged short and long-term internships
(Weyland, 2012). School internships or practical semesters, which are embedded in the study
curriculum through theoretical enriched accompanying academic courses, are understood as a
vital mechanism for better integration of the theory-practice interrelation and component of the
professional development for future teachers.

The outlined structure and reform agendas in Germany’s teacher education system pro-
vide the general background against which the following challenges for collaborative and
boundary-crossing teacher education will be further elaborated: a) balancing the relation be-
tween academic expertise and professional action, b) cultivating multi-professional relations
across disciplines and institutions, ¢) negotiating an epistemic shift which highlights integration
instead of differences, and d) establishing boundary-crossing integration through collaboration.
These challenges are understood to be closely interrelated and inherent to the contemporary
teacher education system and thus call for systemic and integrative transformation in order to

be overcome.

2.1.2  Theory-Practice Interrelation: from Difference to Integration?

Teacher education is characterized by a persistent debate on the interrelation of academic stud-
ies and practical teaching requirements, which is commonly referred to as “theory-practice-
interrelation” (Korthagen, 2007; Rothland, 2020; Villiger, 2015). On the one hand, this debate
is fueled by practitioners, including teacher students, pre-service teachers, and established
teachers, seemingly insatiable desire for “more practice” (Hedtke, 2000; Makrinus, 2013). On
the other hand, while scholarly disputes on the compatibility or incompatibility of academic
and practical aspects of teacher education are far from settled, expert commissions and political
reform agendas alike call for an intensified interrelation (Terhart, 2000, p. 107; Weyland, 2012).
In alignment with Stadelmann (2006), the scientific discourse on the interrelation of theory and
practice over the past two decades can be roughly subsumed under two opposing positions: the
thesis of difference and thesis of integration (for more recent and comprehensive elaborations

see among others Neuweg, 2014; Rothland, 2020; Villiger, 2015). Both positions acknowledge
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at least to some extent that knowledge and action, more precisely, explicit scientific knowledge
and professional practice, are genuine different phenomena (Kolbe, 2004). At the heart of the
dispute, however, remains the question to what extent the challenge of becoming a proficient
teacher is accessible to instrumental learning and instruction and, thus, which relevance explicit
and tacit knowledge have in teacher education.

Main arguments linked with the thesis of difference base on contributions made within
the “knowledge application research” (German: “Wissensverwendungsforschung”) (Keiner,
2002; Radtke, 2004; Stadelmann, 2006) and the “structural profession approach” (German:
“Strukturtheoretischer Professionsansatz”, Helsper, 2014; Oevermann, 1997). The former re-
fers to disillusioning research findings which indicate that practitioners rely predominantly on
experience-based routines and convictions instead of utilizing scientific findings in order to
cope with tasks and challenges in educational practice (Heid, 1989; Keiner, 2002). Moreover,
scientific knowledge is only referred to when it is considered compatible with one’s own posi-
tions and instrumental useful. Scientific knowledge, however, can usually not be applied as
such but has to be adapted and appropriated with regards to certain context conditions and re-
quirements at hand (Broekkamp & van Hout-Wolters, 2007; Stadelmann, 2006, p. 57).

Based on this, representatives of the thesis of difference argue that scientific knowledge
and professional practice are genuine different epistemic entities which prevent an instrumental
interrelation. In alignment with that argument, representatives of the structural profession ap-
proach declare that researchers and practitioners are embedded in specific sub-systems, scien-
tific research versus professional practice, characterized by different objectives, relevance cri-
teria, and habitual logics (Helsper, 2014; Oevermann, 1997). The research aims at the genera-
tion of scientific knowledge, which hence meets general quality criteria of being at least to some
extent systematic, generalizable, and related to the wider scientific community. Teaching, how-
ever, has to be understood as a performative practice which is conducted under dynamic and
complex interaction situations accompanied by an immediate need for action. In order to per-
form under these conditions, experience-based, embodied action patterns are activated instead
of abstract knowledge. Based on this, more recent propositions for instance elaborated by Neu-
weg (2011, 2015) advocate a twofold teacher education system that promotes independent op-
portunities for explicit learning (“culture of distance” fostering declarative knowledge acquisi-
tion and analytical skills) as well as for tacit learning (“culture of engagement” allowing for an
agency). Tacit learning, however, requires encounter and reflective engagement with authentic
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In contrast to the thesis of difference, positions subsumed under the thesis of integration argue
that teacher education should be rooted in evidence-based, criteria-driven as well as theoretical
and conceptually structured knowledge base (Baumert & Kunter, 2006). These perspectives are
anchored in particular within the so-called expert paradigm for teacher professionalism
(Bromme, 2008; Krauss & Bruckmaier, 2014) and the discourse of competency models
(Baumert & Kunter, 2011; Krauss, Lindl, Schilcher, & Tepner, 2017; Oser, 2013). Despite some
conceptual differences, these approaches, refer to Schulman’s seminal work on teachers’ pro-
fessional knowledge, whereas the following three are most prominently cited: content
knowledge, pedagogical content knowledge, and pedagogical knowledge (Shulman, 1987).

Furthermore, these knowledge domains are understood to be operationalizable, which al-
lows, firstly, the distinction of ordinal levels and, secondly, its application for performance di-
agnostic and support, respectively. However, as already outlined in subchapter 2.1, competency
models also highlight the role of experience as essential for practical capability (Krauss, Lindl,
Schilcher, Fricke et al., 2017). Subsequently, from this perspective professional expertise ex-
presses itself by the ability to analytically describe, explain, and perform certain tasks (Klieme
et al., 2007, pp. 78-79). Finally, representatives of the thesis of integration argue, that the aim
of university-based initial teacher education should focus on providing the academic foundation
for becoming proficient teachers (Krauss, Lindl, Schilcher, Fricke et al., 2017, p. 39).

More recently, representatives of both perspectives have also integrated essential argu-
ments of their opponents in their contributions, without reaching a consensus. However, despite
the fact that this scholar dispute is not settled yet, overarching reform agendas and recent di-
dactical advancements correspond with the manifold call for ‘more’ and more importantly bet-
ter integrated practice in teacher education. Among others, the KMK (2014, p. 6) highlights, in
particular, didactical concepts such as situational learning (Lave & Wenger, 2011), problem-
based learning (Reusser, 2005), and experiential learning (Altrichter & Mayr, 2004; Fichten,
2017). These approaches share basic assumptions that learning becomes more effective if it is
tangibly embedded in authentic contexts and linked to concrete issues or problems related to
the future professional context. In alignment with that, the potentials of teaching formats like
role plays, work shadowing, school internships, and more recently video-based teaching lie in
what Grossman et al. (2009) term “approximations of practice”: the opportunity to observe,
engage, and experience practice in a structured learning environment. These approaches high-
light that the acquisition of accessible (in contrast to ‘dull”’) knowledge requires its active ap-

propriation within authentic contexts. Moreover, Korthagen (2016) concludes that the discourse
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on theory-practice interrelation has to be sensitive for the actual learners (e. g. students, pre-
service teachers) by allowing for a) explicit and unconscious learning, b) multi-dimensional
learning comprising cognitive as well as emotional and motivational aspects, and ¢) multi-level
learning across personal dispositions (identity and beliefs), competencies (knowledge and be-

havior), and their professional environment (classroom and school settings).

2.1.3 Disciplinary and Institutional Fragmentation
Due to the three-staged teacher education system in Germany, the relationship between univer-
sities, teacher education colleges, and schools may be described in accordance with Weick
(1976) as “loosely coupled”. Each institution is quite independent of the other with regards to
curriculum development, recruitment, and training of personnel as well as the definition of in-
ternal structures. Blomeke (2006, 2014) describes the German teacher education system by in-
ternational comparison even as disciplinary and institutionally fragmented. In addition to this
formal organizational differentiation, the factual relation between these institutions has been
commonly characterized as rather co-existing or even worse by mutual demarcation (Dobrich,
Klemm, Knauss, & Lange, 2003, p. 24; Patry, 2005; Terhart, 2000, p. 120; Wissenschaftsrat,
2001, p. 14, 2008, pp. 57-58). Pointedly formulated, allegations of practical irrelevance of re-
search and academic teacher education for the factual teaching profession, on the one hand, are
opposed by accusations of reproducing obsolete teaching behavior and the lack of innovation
readiness on the other hand.

Despite the persistent critique, the three-phased teacher education system itself has never
been seriously called into question (Dobrich et al., 2003, p. 26; Hericks, 2004, pp. 301-302).
Instead, comprehensive reform agendas and various sets of measurements have been enacted
which point at the increase of institutionalized and collaborative transgression of institutional,
organizational, disciplinary, and professional boundaries. In the following, three major reform
agendas will be outlined, which point at
» the increase of mandatory school internships and practical phases during studies,
» the establishment of centers for teacher education and schools of education, and
» the involvement of experienced teachers as teaching staff at universities.
First, in 2005 the KMK (2005) recommended a quantitative increase of practical studies within
the university-based teacher education curriculum which should also be embedded within the

bachelor’s program. The main objective of this reform was to foster students’ continuous com-
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petence development by stepwise increasing engagement with factual teaching practice. Typi-
cally, students’ initial involvement starts with (non-)participating observations in classes. In the
following, students develop and reflect on their own teaching concepts. Finally, students engage
in authentic teaching situations and analyze their teaching practice and experience from an in-
quiry-based learning stance (Terhart, 2000, pp. 107-109). New formats from practical studies,
internships, and practical terms have been established, which vary with regards to duration,
workload, scope, and curricular embeddedness (Weyland, 2012).

However, accompanying research results indicate that an increase in practical training
itself contributes little to the professional development of pre-service teachers, unless it is
framed and enriched by theoretical and conceptual classes that provide analytical orientation
and stimulate deeper reflection (Groschner, Schmitt, & Seidel, 2013; Schiissler, Keuffer,
Glinnewig, & Scharlau, 2012, pp. 143—144). Thus, future debates about school internships and
practice semesters should aim at the curricular integration between the university and school
practices instead of exhausting itself in organizational and structural issues (MIWFT, 2007,
p. 29; Miiller, 2010, pp. 67-68). In addition, Baumert et al. argue that practical studies should
not only combine practical experience with scientific knowledge (theories, conceptual, and em-
pirical knowledge) but foster the awareness of differences between scientific and practical train-
ing as a necessary means for an integrative understanding (MIWFT, 2007, p. 29).

Second, the comprehensive reform efforts over the past two decades triggered an almost
unanimous diagnosis by various expert commissions that there is a lack of a single facility for
teacher education within universities (Keuffer & Oelkers, 2001, p. 79; Messner, 2012, pp. 72—
73; Terhart, 2005; Wissenschaftsrat, 2001, pp. 28-58). Its aim would be twofold, pointing at
internal and external interrelations. On the one hand, such facilities should integrate adminis-
trative and coordinative capacities as well as decision-making power to align curricular issues
across various disciplines. The underlying necessity for this lies in the character of teacher ed-
ucation as a multi-disciplinary field. Teacher education comprises general and special pedagog-
ies, subject didactics, subject disciplines, educational science, and psychology. Depending on
the size of the teacher educating facilities, more than 20 subject areas ranging from mathemat-
ics, natural sciences, humanities, and social sciences with various sub-disciplines are involved
(Terhart, 2005, pp. 17—18). This number may rise especially with regards to technical disci-
plines as informatics, engineering, and economics when universities also offer teacher educa-

tion for vocational training. On the other hand, a lack of institutionalized formats to foster a
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better alignment, coordination, and cooperation according to study curricular and personal re-
lations between representatives of the three phases in teacher education was pointed out (Mess-
ner, 2012; Terhart, 2005).

In order to tackle this challenge, during the past ten years overarching institutions have
been formed that are especially dedicated to acting as coordinating interfaces between tradi-
tional departments and institutions at universities as well as institutional bridges between the
phases (KMK, 2017; Monitor Lehrerbildung, 2017). 46 out of 69 universities in Germany which
offer study programs for teacher training founded so-called ‘Centers for Teacher Training’.
Another 13 Schools of Education following the American model have been created, which
could be considered as the European equivalent for a faculty. In addition to that, the remaining
ten institutions show similar characteristics, either in form of decentralized executive depart-
ments or in the case of universities of applied sciences by having already highly aligned internal
structures that are dedicated to the needs of teacher education programs. The differentiation
between Centers for Teacher Education and Schools of Education is not consistent, but depend
on the pre-existing structure at universities and vary in form and function (Merkens, 2005,
pp. 9-10).

Third, on the level of “Lénder” various additional arrangements have been established
(KMK, 2017). The involvement of experienced teachers at university seminars, for instance,
allows for integrating practical aspects of teaching at schools in teacher education. These teach-
ers are often also occupied at the teacher training colleges and benefit from a multi-professional
perspective. The involvement of school practitioners is realized via teaching assignments or
delegations.

In addition to these three types of collaboration, there is a wide range of cooperative ar-
rangements, which aim at the establishment of working groups and councils among actor groups
from universities, teacher training colleges, schools, Lénder institutes, and administrations.
These arrangements, however, are usually less institutionalized and not part of the mandatory

study curriculum.

2.1.4 The Call for Boundary-Crossing Collaboration
The previously outlined collaborative arrangements between university-based and school-based
practices imply certain efforts for coordination and cooperation. Various propositions have been

made to conceptualize different qualities or intensities of cooperation. In the context of school-
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based teacher collaboration research, various conceptualizations have been proposed distin-
guishing for instance between collaborative behavior such as ‘exchange’, ‘division of labor’,
and ‘co-construction’ (Grisel, Fussangel, & Probstel, 2006). Others differentiate further among
‘fragmentation’, ‘differentiation’, ‘coordination’, ‘interaction’, and ‘integration’ (Steinert,
Klieme, & Maag Merki, 2006). These conceptualizations indicate an ordinal increase of collab-
orative quality in terms of interdependency, complexity, and institutionalization. In particular,
it refers to the distribution of tasks, decision-making authority and responsibilities, degree of
institutionalization, and temporal perspective as well as modes of knowledge (co-)production.
With respect to boundary-crossing collaboration among different organizations and institutions,
Akkerman and Bakker (2011) suggested the distinction between four learning mechanisms:
‘identification’, ‘coordination’, ‘reflection’ and ‘transformation’. This conceptualization im-
plies also an ordinal increase of intensity, which ranges from readiness to engage oneself with
others to the capacity for factual change.

Especially in the context of normative driven debates, there seems to be a general ten-
dency to advocate in particular advanced levels of collaboration, which promise much-needed
opportunities for in-depth exchange, co-construction, and knowledge integration. However, one
has to realize that the potential benefit of more elaborated collaboration is also accompanied by
increasing requirements and constraints. For instance, with regards to considerations by Spief3
(2004), Grisel et al. (2006) state that more elaborated forms of cooperation also require an
increase in coordination efforts and shared understanding. This again implies sufficient mutual
trust and at least in part limitations of individual autonomy (Grésel et al., 2006). Finally, the
establishment of elaborated forms of collaboration corresponds with increasing requirements
towards temporal and financial resources as well as the willingness to engage in controversial
debates and negotiation processes.

Another essential reference point within the discussion of boundary-crossing collabora-
tion is closely linked to questions on how power relations and status hierarchies are framed
between partner institutions. Even though there is an increasing amount of research and devel-
opment programs as well as initiatives that aim at establishing more cooperative relations
among involved actors in educational systems (Boer et al., 2018; Jennek et al., 2019; Pilypaityté
& Siller, 2018), the critique towards imbalanced decision-making and development opportuni-
ties is still of significance. In this sense, Gorodetsky and Barak critically declare the following
interrelation as a widespread practice: university-based “teacher education programs hold the

hegemony for the construction of knowledge and its dissemination while keeping the schools
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in the position of merely serving as ‘practice fields’ for pre-service teachers” (2008, pp. 1907—
1908). Therefore, it is considered necessary to rethink the top-down approach of innovation
development and dissemination (Vanderlinde & van Braak, 2010, p. 303). More fundamentally,
Zeichner declares the need for a “shift in the epistemology of teacher education from a situation
where academic knowledge is seen as the authoritative source of knowledge about teaching to
one where different aspects of expertise that exist in schools and communities are brought into
teacher education and coexist on a more equal plane with academic knowledge” (2010, p. 95).

In accordance with the aforementioned call for boundary-crossing collaboration, a multi-
tude of conceptional propositions and research and development projects have been discussed
within the international scientific community over the past two decades. Without any claim to
completeness, the following approaches received considerable attention: Research-Practice
Partnerships (RPP) (Coburn & Penuel, 2016; Penuel, Allen, Coburn, & Farrell, 2015), Hybrid
and Third Spaces (Fraefel, 2018; Zeichner, 2010), Action and Practitioner Research in teacher
education (Altrichter & Posch, 2018). Other concepts, for instance, Professional Learning Com-
munities (Stoll, Bolam, McMahon, Wallace, & Thomas, 2006; Vescio, Ross, & Adams, 2008)
and Communities of Practice (Jimenez-Silva & Olson, 2012; Sim, 2006) have been established
within the school-based teacher collaboration research but are more recently adapted towards a
boundary-crossing cooperation. In the German discourse, however, the attention towards elab-
orated research and development approaches on collaborative formats across different institu-
tions in the teacher education system gain momentum in the 2010s. The primary focus of these
debates aimed initially at innovation and transfer models in teacher education (Gogolin & Pren-
zel, 2010; Nickolaus, Abel, & Grisel, 2006; Riirup & Bormann, 2013). As a result of this de-
bate, collaborative approaches received increasing attention.

In particular, due to the focus of recent reform agendas, the field of practical studies and
school-internships have become dominating topics within the scientific community (Kniippel,
2014; Rothland & Biederbeck, 2018; Weyland, 2012). However, despite the recent increase in
endeavors tackling integrative cooperation across the teacher education system (Jennek et al.,
2019; Pilypaityté & Siller, 2018; Villiger & Trautwein, 2015), research on collaborative for-
mats within less institutionalized contexts remain dominated by descriptive project reports, con-
ceptual reflections, and self-evaluations. Hence, evidence-based contributions remain scarce.
In this respect, the research on boundary-crossing collaboration remains underdeveloped in

contrast with, for instance, research dedicated to school-based collaboration among teaching
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staff and between schools (Fussangel, 2008; Grisel et al., 2006; Richter & Pant, 2016; Steinert
et al., 2006; Steinert & Maag Merki, 2009; Trumpa, Franz, & Greiten, 2016).

2.2 Introducing the Discourse of Transdisciplinarity

The following subchapter 2.2 is dedicated to providing a general introduction of the discourse
of transdisciplinarity. In order to do so, section 2.2.1 discusses the theoretical foundations of
transdisciplinarity. In addition to that, the following sections further elaborate on focal sub-
discourses of transdisciplinarity, namely problem-solving and transformation (section 2.2.2),
disciplinary and institutional boundary-crossing (section 2.2.3), and integration through mutual

learning and co-construction (section 2.2.4).

2.2.1 Theoretical Foundations of Transdisciplinarity

Transdisciplinarity comprises a set of epistemic principles which advocate for an integrative

mode of research and development (for a comprehensive overview of origins and emergence of

transdisciplinarity see Bernstein, 2015; Hirsch Hadorn, Biber-Klemm et al., 2008; Klein, 2014).

The following three definitions provide a compact outline of the programmatic features of trans-

disciplinarity:

(1) Pohl and Hirsch Hadorn refer to transdisciplinarity as a means ‘“(a) to grasp the relevant
complexity of a problem, (b) to take into account the diversity of life-world and scientific
perceptions of problems, (c) to link abstract and case-specific knowledge, and (d) develop
knowledge and practices that promote what is perceived to be the common good” (Pohl &
Hirsch Hadorn, 2007, p. 20).

(2) In order to balance heterogeneous requirements at the science-society interface Jahn, Berg-
mann, and Keil frame transdisciplinary as “a critical and self-reflexive research approach
that relates societal with scientific problems; it produces new knowledge by integrating dif-
ferent scientific and extra-scientific insights; its aim is to contribute to both societal and
scientific progress” (2012, pp. 8-9). Hereby, they stress the need for critical reflexivity as a
necessary research and development criterion under conditions of complexity and ambigu-
ity (see also Edler & Kuhlmann, 2008).

(3) In contrast, Lang et al. also stress the methodological underpinning of transdisciplinary pro-

cesses: “Transdisciplinarity is a reflexive, integrative, method-driven scientific principle
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aiming at the solution or transition of societal problems and concurrently of related scien-
tific problems by differentiating and integrating knowledge from various scientific and so-
cietal bodies of knowledge* (2012, pp. 26-27).
These definitions resonate well with Klein’s systematization of transdisciplinarity (2010, 2014),
which identifies three interrelated major points of reference: problem-solving, transcendence
of disciplines, and transgression of the scientific and practical boundaries. In the context of the
present dissertation, this conceptualization will be adapted and extended as follows:
(1) Problem-solving and transformation
Transdisciplinary processes aim at problem-solving and transformation with regards to
challenges of scientific as well as practical importance.
(2) Disciplinary and Institutional Boundary-Crossing
The transcendence of disciplines and transgression of scientific and practical boundaries
can be subsumed under the more general notion of (disciplinary and institutional) boundary-
crossing. Boundary-crossing is understood as a focal requirement for problem-solving and
transformation.
(3) Integration through mutual learning and co-construction
Successful boundary-crossing requires integration through mutual learning and co-con-
struction.
In accordance with this, transdisciplinarity is understood as a powerful principle for engaging
with challenges which lay across disciplinary and institutional boundaries in order to develop
advancements for the scientific and the practical field. Therefore, transdisciplinarity is not con-
fined to a specific discipline or a particular field of application. In alignment with that, trans-
disciplinarity comprises a heterogeneous and yet vibrantly expanding discourse, which has a
firm stance within various research fields altogether characterized by interdisciplinary ap-
proaches and practical application. This applies, for instance, to environmental and sustainabil-
ity science, public health and health care, nuclear- and biotechnology, housing and architecture,
agriculture and land-use but also in a wider context of social science and cultural studies (Klein,
2004, p. 517, 2014; Lawrence & Després, 2004; Scholz & Steiner, 2015; Stokols, 2006). More
recently the discourse of transdisciplinarity also entered the field of teacher education (for fur-
ther detail see section 2.3.2).
From an epistemological viewpoint, transdisciplinarity also exceeds traditional logic of
basic as well as applied sciences by constituting reciprocal and inter-connected relations be-

tween research and practical fields (Funtowicz & Ravetz, 1993; Scholz & Steiner, 2015,
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p. 531). In this respect, transdisciplinarity resonates strongly with what Gibbons, Nowotny, and
colleagues termed “Mode 2 knowledge production” (2007, pp. 3—8) and the concept of “Post-
Normal-Science by Funtowicz and Ravetz (1993). According to Gibbons et al. (2007) the tra-
ditional mode of research (Mode 1 Knowledge Production) is characterized by a strict separa-
tion between research and its application. This holds especially true for basic sciences but also
for applied sciences. In contrast, Mode 2 Knowledge Production is characterized by its context-
sensitivity with regards to requirements of a target field and accountability for desirable out-
comes. Due to the complexity of real-world problems the explicit interconnection between ac-
ademic research and practitioners’ expertise is assumed to be a core requirement (Nowotny,
2003). Mode 2 knowledge production complements and transgresses the traditional separation
of research and practice (mode 1 knowledge production). In consequence, transdisciplinarity
expresses a fundamental critique towards the prevalent scientific system and seeks to meet the
challenges, limitations, and unintended effects of what are understood as consequences of an
overly fragmented, de-contextualized, and reductionist disposition of the scientific system
(Funtowicz & Ravetz, 1993; Gibbons et al., 2007). Instead, transdisciplinarity is supposed to
facilitate the generation of socially and culturally robust knowledge, which is characterized by
both scientific rigor and credibility as well as practical relevance, accountability, and feasibility
(Lang et al., 2012; Nowotny et al., 2001; Vilsmaier et al., 2015). Therefore, traditional epistemic
quality criteria as objectivity, reliability, and validity have to be complemented by aspects such
as practicability and social acceptance. Subsequently, Nowotny argues that transdisciplinarity
implies democratization of expertise comprising a whole range from scientific knowledge in a
narrow sense, over practical or experienced based knowledge to normative claims (Nowotny,
2003).

Finally, as highlighted in previous definitions, transdisciplinarity is characterized as a
self-reflexive mode of research and development. This refers to its capacity to balance require-
ments for scientific credibility and practical needs. In that way, transdisciplinarity embraces a
broad variety of methodological approaches and methodologies and encourages their mindful
interrelation in order to address the complexity of ‘real-world” problems and are open for par-
ticipation (Bergmann et al., 2012; Defila, Di Giulio, & Scheuermann, 2006). However, trans-
disciplinarity does not promote a scientific methodology as such. Instead, in alignment with the
previously stated critique on Mode 1 Knowledge Production, transdisciplinarity constitutes the
need for integration of different bodies of knowledge and ways of knowing across professional,

disciplinary, and institutional boundaries as a scientific principle (Mittelstraf3, 2005).
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Against this theoretical outline, the following three chapters provide an in-depth discussion on
problem-solving and transformation (section 2.2.2), disciplinary and institutional boundary-
crossing (section 2.2.3) as well as integration through mutual learning and co-construction (sec-

tion 2.2.4).

2.2.2 Problem-Solving and Transformation

In contrast to didactical contexts, within the discourse of transdisciplinarity the notion of prob-
lem-solving does not refer to a certain subject-specific, for instance mathematical (Scharnberg,
2019), or transversal competence (Klieme, Funke, Leuner, Reimann, & Wirth, 2001). Instead,
problem-solving is understood as a general aspiration to overcome issues, problems, or chal-
lenges which are of scientific as well as of societal importance. According to Klein (2014) this
notion of problem-solving has been firmly established within the discourse of transdiscipli-
narity during the much recognized International Transdisciplinarity (ITD) Conference, in 2000
(Héberli, Scholz, Bill, & Welti, 2000; Scholz, Héberli, Bill, & Welti, 2000). Especially, the
notion of societal importance or practical relevance is often substantiated by a common under-
standing of desirable states or advancement concerning elementary fields such as security,
health, education, and economic wealth. Most prominent examples at this time refer, for in-
stance, to socio-ecological issues such as climate change or social and gender inequality (Klein,
2014). Thus, transdisciplinarity processes are supposed to initiate, foster, and/or implement the
change of a current situation in order to achieve and maintain a desired target state.

Moreover, a transdisciplinary perspective becomes especially relevant, when problems
challenging desirable states are characterized by ambiguous perceptions among different actor
groups. Potential differences refer not only towards disparate attributions of urgency and pres-
sure for action but more fundamentally to the very nature of a problem. The reason for this
refers to a common understanding that problems, challenges, and issues calling for transdisci-
plinary approaches are in particular characterized by genuine complexity. In this regard, these
problems are often referred to as “ill-defined” (Scholz & Steiner, 2015, p. 532), “wicked” (Neu-
hauser & Pohl, 2015, p. 100), or “messy” (Checkland, 2000, p. 17). In contrast to scientific
research interests, challenges in the practical field or ‘real-world’ problems are in general nei-
ther confined within the boundaries of certain disciplines (Mittelstral3, 2005) nor are they the
exclusive subject of the responsibility of a single institution or organization. In consequence,
the notion of problem-solving does not exhaust itself in the sense of the proficient application

of adequate means but implies a set of cascading prerequisites:
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(1) Problem-solving of ‘real-world’ problems requires sufficient problem framing or problem
structuring which integrates scientific problem-understandings as well as practitioners’ re-
quirements, interests, and needs (Pohl & Hirsch Hadorn, 2007, p. 31; Scholz, Spoerri, &
Lang, 2009).

(2) Problem-solving requires the specification of legitimate goals and desirable states (Lang et
al., 2012).

(3) The former statement, however, raises the issue of determining which stakeholder groups
are relevant, entitled, and legitimate to be part of the negotiation process and thus exert
influence on determining both previously state prerequisites (Lang et al., 2012, pp. 29-32;
Scholz & Steiner, 2015, p. 539).

This understanding resonates well with the conceptual proposition by Pohl and Hirsch Hadorn
(2007), which allows differentiating between “system knowledge”, “target knowledge” and
“transformation knowledge” (Pohl & Hirsch Hadorn, 2007, pp. 36—40; Vilsmaier & Lang,
2014, pp. 99-100). According to this, system knowledge comprises the expertise on structures
and processes as well as involved actors and their interdependence of given systems related to
the challenge at hand. Target knowledge relates to desirable states and legitimates goals. Sub-
sequently, transformation knowledge is linked to an understanding of approaches and means as
well as success factors and boundary conditions required to achieve the desired targets states
and goals.

This perspective further substantiates that the problem-solving discourse in transdiscipli-
narity does not only imply the application or development of adequate methods or innovations
but to engage in comprehensive change and transformation processes. The notion of transfor-
mation further implies that in order to solve complex challenges, also far-reaching and funda-
mental changes are required. In alignment with that, wicked, ill-defined, and messy problems
are understood to be embedded in complex relations and multi-dimensional structures. There-
fore, problems addressed by transdisciplinarity are understood not to be solved in a ‘once-and-
for-all manner’ but tend to be dynamic and persistent at the same time. In this sense, a presum-
ably solved problem might be considered as situationally fixed but requires constant mainte-
nance, has to be adapted according to changing circumstances, or even produce follow-up prob-
lems. Thus, ill-defined, wicked, or messy problems tend to be less solvable as such but are
rather addressable or treatable in order to improve a given situation (Mitchell, Cordell, & Fam,

2015, pp. 90-91).
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2.2.3 Disciplinary and Institutional Boundary-Crossing

According to Nowotny, Gibbons, and colleagues (2007; 2001) contemporary societies and sci-
ence systems have been a product of a co-evolutionary transformation process which is charac-
terized by hitherto unprecedented functional differentiation and specialization. This develop-
ment, however, led to ambivalent states. On the one hand, differentiation, which is based on the
division of labor among highly specialized experts, allowed an unprecedented productivity in-
crease in terms of knowledge production, technological innovation, and economic growth. On
the other hand, excessive functional differentiation resulted in overspecialization characterized
by fragmentation of systems into even more specialized sub-systems and organizational units.
In consequence, the functional re-integration of these sub-systems in order to engage and solve
complex problems becomes not only a challenge but a source of complexity itself. This holds
true not only for the differentiation of academia in various disciplines and sub-disciplines but
also for the division of labor across various sectors, institutions, and organizations, be it public
administrations, research institutions, companies, NGOs, or others.

As previously outlined, ill-defined, wicked, and messy problems usually lay across sci-
entific disciplines. Thus, meaningful problem-solving efforts require the reintegration of vari-
ous disciplines depending on the assumed characteristics of the given problem (Mittelstral3,
2005). Disciplines, however, emerge and develop within and likewise structure particular sci-
entific communities which are bound to a more or less consistent set of theoretical assumptions,
conceptual frameworks as well as methodological approaches, in short, paradigms (Kuhn,
2009). Paradigms of different disciplines or scientific communities, which are related due to a
joint problem, do not necessarily have to be compatible. Brewer referred to this observation
rather laconically by stating: “The world has problems, but university has departments” (1999,
p. 328). In a similar sense, Mittelstraf3 states: “If the problems, whether scientific or not, do not
do us the favour of defining themselves in the terms of a particular discipline or subfield, then
special efforts will have to be undertaken, which will normally take us outside our normal sub-
jects or disciplines” (2011, p. 331).

In alignment with Mittelstra3’s claim, various typologies have been outlined on how dif-
ferent disciplines may engage with a joint research problem. According to Klein (2010) multi-
disciplinarity, interdisciplinarity, and transdisciplinarity differ in particular with regards to their
degree of cooperation and (knowledge) integration. In the context of multidisciplinarity, various

disciplines share common research subjects and thus are linked by pragmatic coordination ef-
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forts. However, no further interrelation is required with respect to theoretical backgrounds, con-
ceptual approaches, or methodologies. In contrast, interdisciplinarity depends at least to a cer-
tain extent on the interrelation of the involved disciplinary perspectives. From a conceptual
viewpoint, this offers potential benefits resulting from synergy effects and cross-validation of
findings.

Still, both, multi- and interdisciplinarity, focus essentially on the joint solution of a sci-
entific problem. “Real-world” or ”practice-based” problems, however, are embedded in nested
context-specific conditions and constraints which substantially influence the success and con-
tinuity of an intended solution (Scholz & Steiner, 2015). Thus, transdisciplinary research high-
lights the need for the involvement of non-scientific partners which both possess profound
knowledge of the given problem and target system. Usually, relevant practitioners are also im-
mediately or directly affected by the issue and its solution and thus represent typical expecta-
tions, requirements, and needs.

In consequence, transdisciplinary research and development also foster engagement with
context-specific and practice-based knowledge. Therefore, shared “legitimacy, ownership, and
accountability” (Lang et al., 2012, p. 26) become essential quality criteria regarding practical
application, outcome, and impact of research within the practical field (see also Gibbons et al.,
2007; Nowotny et al., 2001). Hence, the transdisciplinary perspective advocates for an integra-
tive collaboration among various stakeholder groups ranging across, for instance, political de-
cision-makers, administration representatives, researchers, experts, practitioners, users, and fur-
ther impact groups (Defila et al., 2006, p. 216).

Finally, transdisciplinary research and development are therefore characterized by relat-
ing various potential actors with manifold complementary and/or conflicting interests, de-
mands, norms, and values. In alignment with that, ill-defined, wicked, and messy problems
cannot be answered solely by following scientific principles and rational decision-making pro-
cesses, but imply ethical, normative, and cultural dynamics, and thus are inherently political

(Klein, 2014; Scholz, 2017).

2.2.4 Integration through Mutual Learning and Co-Construction
So far, it has been outlined that transdisciplinarity addresses complex, ill-defined, wicked, and
messy problems which lay typically at the intersections of disciplinary, professional, and insti-

tutional boundaries. In order to address these types of problems, transdisciplinary research, and
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development call for participatory involvement and integration of relevant actors (Klein,
2008b).

In this regard, there is a vast body of literature informing about different approaches for
multi-actor participation that highlights various design principles, methodological approaches,
conceptual frameworks, and case-studies (Bammer, 2015; Bergmann et al., 2012; Defila et al.,
2006; Unger, 2014). Despite the fact that they vary according to the degree of involvement and
the stage where involvement takes place within the research and development process (Elzinga,
2008), for instance, from “extended-peer-review” (Funtowicz & Ravetz, 1993) to participatory
research (Unger, 2014). Participative approaches rooted in a fundamental assumption that the
stakeholders’ involvement and integration in a shared process allow for necessary context-sen-
sitivity in order to identify and address relevant but yet unknown obstacles and requirements.
In consequence, the epistemological status of practitioners as research objects has to be recon-
sidered. Instead, the role of practitioners is not limited to functions as respondents, interviewees,
or more general as a part of the research field but have to be understood as reflective subjects,
which are actively involved in the research and development process (Jahn et al., 2012; Lang
etal., 2012).

Context-sensitivity and participation, however, also increase complexity, since in addi-
tion to salient subject-related requirements of a certain problem additional interests and needs
of the participating actors have to be considered (e. g. need for empowerment, appreciation).
Thus, manifold interrelations and dynamics usually tend to unfold during the research and de-
velopment process and cannot be fully anticipated a priori. Moreover, participatory involve-
ment is assumed to be often enough conflicting, expensive but never the less a necessary means
to ensure that crucial requirements are met (Funtowicz & Ravetz, 1993, pp. 753-754).

Against this background, the notion of integration, which allows for a critical appreciation
of difference, received increasing attention within the transdisciplinary discourse (Klein,
2008b; Pohl, van Kerkhoff, Hirsch Hadorn, & Bammer, 2008). In alignment with that, at the
epistemic core of transdisciplinarity lie processes of mutual learning (Scholz, 2001; Vilsmaier
et al., 2015) and knowledge integration (Godemann, 2008). According to Scholz mutual learn-
ing refers to a “basic process of exchange, generation, and integration of existing or newly
developing knowledge” (Scholz, 2001, p. 118). With respect to the interrelation of researchers
and practitioners Vilsmaier et al. state that it “allow[s] for combining scientific insights with
knowledge gained in non-scientific contexts” (2015, p. 564). Therefore, the notion of mutual

learning comprises elements of knowledge acquisition about, from and together with partners
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from different professional, disciplinary, and institutional backgrounds. In this respect, mutual
learning implies also co-constructive interaction. Moreover, it is also closely related to
knowledge integration (Godemann, 2008; Scholz & Steiner, 2015). Knowledge integration al-
lows for the development of shared understanding about, for instance, relevant problems for
joint research and development, desirable goals and outcomes as well as appropriate means and
methods.

However, based on the previously outlined complex implications of collaboration at the
intersection of different disciplines, professional fields as well as organizational and institu-
tional backgrounds the aspiration of transdisciplinarity is not limited to knowledge integration.
Instead, Jahn et al. (2012, pp. 7-8) advocate for a multi-dimensional understanding of integra-
tion which in addition to epistemic requirements also comprises social-organizational and com-
municative aspects. Similarly, Felt and colleagues propose an even more differentiated analyt-
ical framework which distinguishes between epistemic, spatial/material, temporal, symbolic,
and social dimensions (Felt, 2009; Felt & Fochler, 2012). Despite the multitude of potential
influencing factors, it seems reasonable to assume that epistemic, social, and organizational

dimensions comprise the most relevant aspects.

2.3 Converging Discourses: Transdisciplinarity in Teacher Education

The aim of subchapter 2.3 is to consolidate the rationale of this dissertation, which substantiates
the call for transdisciplinary collaboration in teacher education. In order to do so, selected con-
tributions of a tentative emerging body of literature which explicitly link higher education, ed-
ucational science, and teacher education with the discourse of transdisciplinarity are critically
discussed in section 2.3.1. In addition, a boundary-crossing research and development project,
namely the ZZL-Netzwerk at the Leuphana University of Liineburg, will be introduced in sec-
tion 2.3.2. Within this project, so-called Development Teams have been established, which al-
low for collaborative development of advancements for teaching and teacher education among
various actors across the three-staged teacher education system. Finally, section 2.3.3 provides

an interim discussion on transdisciplinary collaboration in teacher education.

2.3.1 References for Transdisciplinarity in Teacher Education
Early on, transdisciplinarity was also discussed within the context of higher education. The

discourse, however, was characterized by a significant evolvement. With reference to chapter
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2, this might be described as widening of the initial focus on “transgression of disciplines” by
“transgression of institutional boundaries” and “’problem-solving and transformation”.

In the 1970s, a primarily epistemological discourse led by seminal scholars such as Piaget
(1972), Jantsch (1972), and Kockelmans (1979) framed transdisciplinarity as an epistemologi-
cal construct which fueled conceptualizations of a universal systematization of sciences and
respective arrangements for universities and research institutions (Klein, 2008a). Its aim was to
outline relations and clusters of various disciplines and to point out potential synergies and
discontinuities according to epistemological foundations and aims as well as methodologies.
As pointed out in section 2.1.3, teacher education comprises a multitude of various disciplines
which in part show significant overlaps with regards to theoretical foundations, methodologies,
and general research aims (Terhart, 2004). In this regard, the boundaries of pedagogies, subject
matter didactics, educational psychology, and sociology are in particular blurry, which point at
the interdisciplinary features of teacher education. This holds also true for educational science
(German: “Bildungswissenschaft”), which significantly benefited from and essentially owed its
rise as an established academic discipline to the profound reform processes and “empirical turn”
as discussed in section 2.1.1. With regards to Terhart, educational science is not only charac-
terized by its interdisciplinary features but in particular by its self-concept as an empirical dis-
cipline, which promotes practically relevant research and contributes to the advancement and
professional development in teacher education (2012, pp. 29-30). Due to that, educational sci-
ence is understood to show central characteristics of transdisciplinarity as it is defined in this
dissertation thesis.

In contrast to this position, Palaiologou (2010) argues that the strong practical orientation
in educational science, in fact, diminish its actual transdisciplinary potential, which in her un-
derstanding lies within its ability to transcend adjacent disciplines such as sociology, psychol-
ogy, and philosophy, and offer more integrated research approaches for the pedagogical field
(Palaiologou, 2010, pp. 271-272). In order to fully unfold this transdisciplinary potential, she
implies that it would be necessary to emancipate from the imperatives of “vocational require-

(1%

ments of teachers” and the narrowed focus on “’training’ rather than the development of indi-
viduals as reflective thinking educators” (Palaiologou, 2010, p. 270). At the bottom of this ar-
gument lies the assumption that practical orientation jeopardizes scholarly significance and
credibility. Her argument points tacitly at a delicate yet common reproach of the practical ap-
plication of transdisciplinarity: the need for balancing between scientific credibility and practi-

cal relevance as well as instrumentality and reflexivity (Felt, Igelsbock, Schikowitz, & Volker,
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2013). This contradiction, however, has to be understood as an inherent and ineluctable char-
acteristic of transdisciplinarity.

Nevertheless, despite Palaiologou‘s (2010) critique, the present dissertation thesis advo-
cates for a transdisciplinarity understanding of teacher education, which comprises, in addition
to the notion of the transcendence of disciplines, also the notion of the transgression of institu-
tional boundaries between researchers and practitioners and the engagement in problem-solving
and transformation. Therefore, it is claimed, that education science or educational science re-
spectively should not exhaust itself by transcending disciplinary boundaries across e. g. peda-
gogy, psychology, and sociology, but instead gain further epistemic significance as well as
practical relevance, when facing challenges with regards to the enactment of scientific
knowledge in the practical field. In this regard, additional efforts have to be made to meet re-
quirements rooted within the scientific and the practical field. In alignment with that perspec-
tive, there is also a tentatively evolving body of literature linking higher education and voca-
tional training with problem-solving transdisciplinarity, which highlight the necessity to pre-
pare students to work in multi-professional, inter-organizational, project-based, and problem-
solving oriented settings (Gibbs, 2015; Klein, 2008a; van den Berg, 2016).

With regards to the German-speaking teacher education context, however, the discourse
of problem-solving transdisciplinarity has received little attention so far. There is one particular
exception which refers to the subject of basic science and social studies at the primary level
(German: “Sachunterricht”; Switzerland: “Natur, Mensch, Gesellschaft”) (Barth, 2016; Kiinzli
David, Gysin, & Bertschy, 2016). This appears consequential in so far as on the one hand basic
science and social studies draw on multiple subject matters ranging from natural sciences (e. g.
chemistry, biology, and physics) as well as social sciences, history, and ethics. On the other
hand, this subject advocates for problem-based or inquiry-based teaching and learning arrange-
ments which particularly addresses the pupils’ lifeworld. The interrelation between interdisci-
plinary perspectives and practical application is in particular reflected through the tremendous
impact of the UNESCO program for Education for Sustainable Development (ESD; German:
“Bildung fiir eine nachhaltige Entwicklung”) on the subject’s curriculum development (Barth,
2016; Biirgener & Barth, 2018; Nagel & Affolter, 2004). In consequence of this, extra-curricu-

lar learning opportunities and cooperation with external partners are of particular importance.
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2.3.2 Transdisciplinary Development Teams at the ZZI.-Netzwerk

The following section provides a brief outline of boundary-crossing cooperation within the so-
called “Development Teams” at the ZZL-Netzwerk from a transdisciplinary perspective.
Throughout the course of the dissertation, these will be referred to as Transdisciplinary Devel-
opment Teams (TDTs). The ZZL-Netzwerk is a research and development project funded
through the Teacher Training Quality Campaign (BMBF, 2017). The project is located at the
Center for Teacher Education, entitled “Zukunftszentrum Lehrerbildung (ZZL)”, at the
Leuphana University of Liineburg, Lower Saxony, Germany (ZZL-Netzwerk, 2018). Its overall
vision aims at the contribution of advances in teaching and teacher education through joint
endeavors among a multitude of stakeholder groups representing various institutions and or-
ganizations. In order to do so, these representatives establish joint TDTs, which are character-
ized according to the project proposal by collaboration on “equal footing” and within a “culture
of togetherness” (Straub & Dollereder, 2019).

During the first funding phase from 2016 to 2019 eight, TDTs have been established,
covering in alignment with overall reform agendas four pressing challenges in teacher educa-
tion: competence-oriented instructional design, inclusive schooling, mentoring in practical
studies, and maintaining teachers’ health. The following teaching subjects are addressed within
the field of competence-oriented instructional design: Basic Social and Science Studies (Ger-
man: “Sachunterricht”) and German at the primary level as well as Mathematics and Music at
the secondary level. Finally, with regards to the issue of inclusive schooling two TDTs have
been established. One TDT elaborated on inclusive schooling and competencies linking social
pedagogies and special education, while the other developed teaching arrangements on inclu-
sive teaching in English as a foreign language.

With regards to the transgression of professional, organizational, and institutional bound-
aries, more than 80 actors from 25 different organizations have been actively involved. Accord-
ing to the TDTs composition, there have been no particular prerequisites apart from the require-
ment that the TDTs should comprise relevant actor groups from at least the Leuphana Univer-
sity of Liineburg and local partner schools. The factual TDTs, however, comprise in total a wide
range of actor groups with heterogeneous professional backgrounds and organizational affilia-
tions. These range from professors, research assistants, teacher training educators, principals,
teachers, extra-curricular pedagogues, administrative staff, and public authorities. Due to prag-

matic considerations, these heterogeneous actor groups are subsumed as follows: researchers,

25



B

practitioners. and students. This pragmatic classification in particular applies to the empirical
studies C and D.

The teams have met on a regular basis, about every three to six weeks. The Development
Teams’ general aim was the co-constructive development of innovative formats in teaching and
teacher education. However, the question of how and which outcome levels should be addressed
in particularwere due to self-reliant negations and decision-making processes within the teams.
These levels refer for instance to university-based teacher education, teacher training at teacher
education colleges, and school-based classroom teaching or advanced teacher training at par-
ticular training facilities. Further details according to organizational structure and framework
conditions, factual TDTs composition, goals, and outcomes, as well as working styles, are dis-
played in particular in article B, which is attached to this framing paper.

Figure 2 provides a visualization of the overall team composition with regards to team
member’s affiliation to organizational units, professional backgrounds, and gender distribution
within the ZZL-Netzwerk. The visualization highlights organizational affiliations from actors
to certain organizational units, for instance, a TDTs (arrows). In addition, it provides a general
orientation about involved professional backgrounds (icon shapes) and gender distribution
(color). The spatial arrangement of nodes (actors and organizational units) indicates that re-
searchers (professors and research assistants) form the inner circle within the ZZL-Netzwerk,
which link non-university-based development team members located at the outer circle. The
size of each icon bases on the betweenness centrality measure, which indicates how many nodes
(actor or organizational unit) are connected through this particular node. This spatial arrange-
ment also represents the collaborative relations, the development team members are linked by

researchers to the ZZL-Netzwerk.
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Figure 2
Graphical Representation of the Development Teams within the ZZL-Netzwerk
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2.3.3 Interim Discussion

Throughout chapter 2, it has been established that the German teacher education system is char-
acterized by complex interrelating challenges. The inherent field of tension between academic
knowledge and practical expertise (theory-practice interrelation, section 2.1.2) as well as insti-
tutional and disciplinary fragmentation (section 2.1.3) result in disparate claims, responsibili-
ties, and decision-making competencies among fairly heterogeneous stakeholder groups in a
multi-layered governance system (section 2.1.1). With regards to the discourse of transdiscipli-
narity, these challenges may be sufficiently characterized as complex and ambivalent, inherent
to the contemporary system and thus persistent, as well as equally relevant for the scientific and
the practical field (section 2.2.2). In order to face these challenges, divers but nevertheless in-
creasingly significant demands for collaborative engagements have been established within the
teacher education discourse (section 2.1.4).

Against this backdrop, transdisciplinarity promotes an integrative mode for research and
development which highlights the reflective interrelation of different bodies of knowledge and
expertise across professional, disciplinary, and institutional boundaries (sections 2.2.3 and
2.2.4). In alignment with that, transdisciplinarity advocates a multidimensional understanding
of integration which comprises epistemic, social, and organizational features and promotes mu-
tual learning and co-construction (section 2.2.4). In this way, it seeks to foster problem-solving
and transformation through the joint development and enactment of innovative concepts, for-
mats, tools, and material, which allow for systemic advancements for the involved stakeholder
groups. Therefore, problem-solving and transformation have to be understood not only as ap-
proaches to overcoming problems in a reactive sense but also as proactive endeavors to foster
advancements and innovations for teaching and teacher education (section 2.2.2).

Despite the structural analogies between challenges and requirements in teacher educa-
tion with regards to boundary-crossing collaboration, the discourse of transdisciplinarity was
not yet referred to within educational science and teacher education. However, it was also out-
lined that there is a tentatively emerging body of literature which explicitly links the discourse
of transdisciplinarity with teacher education (section 2.3.1). It became apparent that these ref-
erences remain heterogeneous, especially with regards to features of transcending disciplines
on the one hand and transgression of institutional boundaries on the other hand. In contrast to
this, the present dissertation, however, embraces an understanding of transdisciplinarity which
allows for both and therefore subsumes the notions of transcending disciplines and transgres-

sion of institutional boundaries under the term disciplinary and institutional boundary-crossing
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(section 2.2.3). This understanding corresponds with conceptualizations which have been es-
tablished within subject didactics of basic science and social studies (Sachunterricht), especially
when references to the discourse of education for sustainable development (BNE) are high-
lighted.

Finally, the research and development project ZZL-Netzwerk has been introduced, which
fosters collaborative formats referred to as Development Teams (section 2.3.2). These Devel-
opment Teams aim at the collaboration among various stakeholder groups in order to co-con-
struct innovative advancements for teaching and teacher education. Overarching challenges
within particular development teams refer, for instance, to competence-oriented instructional
design, inclusive schooling, mentoring in practical studies, and maintaining teachers’ health.
Therefore, these research and development topics are understood to be of particular relevance
with regards to scholarly as well as practical aspects of teaching and teacher education. In order
to meet these aspirations, these Development Teams comprise at least representatives of the
focal institutions in teacher education: universities, teacher education colleges, and schools. In
addition, depending on particular challenges, and problem framing the involvement of further
stakeholder groups located at educational authorities and administration as well as extra-curric-
ular educational institutions and foundations may become of significance.

Moreover, it has been pointed out that transdisciplinarity exceeds the traditional logics of
basic science as well as applied sciences by advocating that the pursuit of scientific rigor and
credibility have to be integratively balanced with practical requirements, interests, and needs.
Instead of a strict separation between research and practice as well as between innovation and
application, transdisciplinarity advocates for a more integrative mode of research and develop-

ment which also embraces the permeability among disciplinary and institutional boundaries.

29



B

3 Research Desiderata and Research Questions

Throughout chapter 2 the call for transdisciplinary collaboration in teacher education has been
established. Against this background, chapter 3 is dedicated to pointing out overarching re-
search desiderata and more concrete research questions. In order to provide a better orientation,
these are further differentiated with regards to their primary epistemic characteristics, namely
“T — theoretical”, “P — programmatic”, and “E — empirical”. Theoretical contributions aim at
the further development and extension of underlying assumptions about basic characteristics,
structures, processes as well as relationships between relevant entities with regards to transdis-
ciplinary cooperation in teacher education. In contrast to theoretical contributions, the program-
matic level comprises, for instance, guidelines and principles which aim at the practical appli-
cation or enactment of theoretical positions. In this way, programmatic propositions do not fo-
cus primarily on descriptive or explicative features but highlight pragmatic and normative ele-
ments. Subsequently, empirical insights aim at the methodically sound measurement of observ-
able phenomena, which provide a further understanding of factual transdisciplinary cooperation
in teacher education. This differentiation is intended to provide a general orientation while be-
ing fully aware that these theoretical contributions, programmatic propositions, and empirical
insights are in fact closely related. Table 1 offers a compact outline with regards to these re-

search desiderata and research questions.

Table 1
Research Desiderata and Research Questions

Theoretical (T)

T1: Extension of the Systematization of Innovation and Transfer Strategies

» In what regards does the transdisciplinary approach contribute to the discourse on inno-
vation and transfer strategies in teacher education?

» How does the transdisciplinary approach relate to more established innovation and trans-
fer strategies such as top-down, bottom-up, and other cooperative approaches?

T2: Comparison of Boundary-Crossing Approaches in Teacher Education

» How does transdisciplinary perspective on boundary-crossing relate to other pertinent ap-
proaches, which advocate for in-depth interrelations between focal stakeholder groups in
teacher education, namely Hybrid and Third Space, Community of Practice (CoP), and
Research-Practice Partnership (RPPs)?
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Programmatic (P)

P1: Guiding Principles for Transdisciplinary Cooperation in Teacher Education

» What are the basic guiding principles for initiating, establishing, and enactment of trans-
disciplinary cooperation in teacher education?

P2: Generic Process Model for Transdisciplinary Research and Development

» What are the fundamental structures and processes within a generic process model for
transdisciplinary cooperation in teacher education?

Empirical (E)
El: Attitude Assessment and Effect Relationships according to Dimensions of Integration

Characteristics

» How do Transdisciplinary Development Team Members assess focal epistemic, social,
and organizational dimensions of integration characteristics?

» Are there significant differences according to these characteristics between the main actor
groups in teacher education (practitioners, researchers, and students)?

» How are these Dimensions of Integration Characteristics interrelated?

E2: Assessment Patterns and Types of Transdisciplinary Development Team Members with

regard to Dimensions of Integration Characteristics

» How do the involved actors assess the Transdisciplinary Development Teamwork with
respect to subjectively perceived successful and challenging aspects of transdisciplinary
DICs?

» Are there different types (clusters) of Transdisciplinary Development Team Members
characterized by specific sets of assessments with regards to successful and challenging
aspects of transdisciplinary DICs?

Throughout chapter 2 it has been established that that transdisciplinarity provides a fruitful the-
oretical and programmatic framework for research and development of boundary-crossing col-
laboration in teacher education. In order to further substantiate this claim on a theoretical level
(T), research desideratum T1 focuses on how transdisciplinary collaboration in teacher educa-
tion provides a substantial contribution in comparison to other innovation and transfer strate-
gies, namely top-down, bottom-up, and cooperative approaches. Due to the fact that the trans-
disciplinary approach has to be understood as a further-developed cooperative strategy, the re-
search desideratum T2 aims at the critical discussion of other cooperative approaches, which
have been prominently discussed within the teacher education discourse. These cooperative
approaches refer namely to Hybrid or Third Spaces, Community of Practice (CoP), and Re-

search-Practice Partnerships (RPPs). At a programmatic level (P), contributions are missing,
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which pragmatic guidance for constitution and enactment of transdisciplinary formats in teacher
education, such as, for instance, the Development Teams at the ZZL-Netzwerk. Therefore, re-
search desideratum P1 aims at the formulation of guiding principles for transdisciplinary coop-
eration and their critical-reflection against insights drawn from the Development Teams, which
have been established at the ZZL-Netzwerk. In addition, research desideratum P2 refers to the
introduction of a generic process model for transdisciplinary collaboration in the context of
teacher education, which has been adapted from the sustainability science context. Both, guid-
ing principles and the process model, are understood to provide necessary programmatic orien-
tation and formative means to support the practical realization of transdisciplinary arrangements
in teacher education.

Subsequently, at the empirical level (E), the discourse on transdisciplinarity roots in a
comprehensive theoretical foundation and a wide range of case studies and project evaluations.
Quantitative and evidence-based research, assessing attitudes and elaborating on effect mecha-
nisms with regards to transdisciplinary integration characteristics, remain scarce. Due to that,
research desideratum E1 points at a standardized analysis of epistemic, social, and organiza-
tional dimensions of integration characteristics. Hereby epistemic characteristics such as mutual
learning, knowledge integration, will be linked to social prerequisites such as perceived trust-
worthiness and appreciation within the team as well as the organizational characteristic collec-
tive ownership of goals. In addition to that, further research is needed to establish whether there
are certain assessment patterns among Transdisciplinary Development Team members. Re-
search desideratum E2 provides empirical analysis in this regard and provides further insights
on whether these patterns may be interrelated with focal background variables, such as gender,

professional background, or professional experience in years.
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4  Synopsis of Studies

In order to address the research desiderata and research questions outlined in chapter 3, four
studies have been conducted, which provide theoretical advancements, programmatic guide-
lines, and empirical findings on transdisciplinary collaboration in teacher education. Subchapter
4.1 is dedicated to pointing out the general outline of the four studies A, B, C, and D, and
visualizes which research desiderata are engaged by which article. Due to their genuine struc-
ture, each study corresponds to one or two research desiderata, which may also combine theo-
retical, programmatic, and empirical levels. Subsequently to the general study outline, compact

summaries of each study will be provided.

4.1 General Study Outline

Study A is entitled “Pathways to Educational Change Revisited” and engages with research
desideratum T1 by outlining a comparative systematization of ideal-typical approaches for in-
novation and transfer in teacher education. This systematization comprises established innova-
tion and transfer strategies, such as top-down, bottom-up, and cooperative approaches, which
contrasts the transdisciplinary perspective. In addition, study A introduces and critically dis-
cusses a generic process model for transdisciplinary collaboration among various stakeholder
groups across universities, teacher training colleges, schools, and extra-curricular partners.
Hereby the article engages with research desideratum P2.

Study B is named “Guiding Principles for Transdisciplinary Development Teams” and
thus elaborates primarily on research desideratum P1. In order to do so, it also provides an
additional comparison about seminal approaches for boundary-crossing collaboration in teacher
education, namely Third Space, Community of Practice, and Research-Practice Partnerships,
and thus provides further insights with regards to research desideratum T2.

Study C aims at the empirical assessment of attitudes and elaboration of effect mecha-
nisms with regards to transdisciplinary dimensions of integration characteristics. This is labeled
“Transdisciplinary Integration in Teacher Education” and focuses on research desideratum E1.

Subsequently, study D is entitled “Boundary-Crossing as Socio-Organizational Innova-
tion” and provides additional theoretical insights on research desideratum T1 by linking theo-
retical positions of social innovation theory with transdisciplinary collaboration in teacher ed-
ucation. Moreover, a complementary empirical analysis of attitude patterns with regards to suc-

cessful and challenging aspects of transdisciplinary dimensions of integration characteristics
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are provided. These patterns allow for the differentiation of types or clusters of actors within
the TDTs and thus provide further insights on research desideratum E2.
In addition, Figure 3 provides a graphical visualization of how the research desiderata are

interrelated with the previously outlined research studies A, B, C, and D.

Figure 3
Overview and Interrelation of Studies with Research Desiderata (RD)
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4.2 Study Summaries
4.2.1 Study A: Pathways to Educational Change Revisited

Straub, R. & Vilsmaier, U. (2020). Pathways to educational change revisited — controversies
and advances in the German teacher education system. Teaching and Teacher Educa-

tion, 96, 1-13. https://doi.org/10.1016/j.tate.2020.103140

The notion of educational change refers to a wide range of understandings, strategies, and

means on how to initiate, establish, and distribute advancements in education (Fullan, 2016;
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Hargreaves & Shirley, 2009). Study A contributes to this discourse with respect to the teacher
education system in Germany. In order to do so, two main research interests are addressed
against the wider background of a multitude of educational policies and reform processes: a) a
systematical critique on three ideal-types of education change will be provided, distinguishing
between top-down, bottom-up and cooperatives approaches. This provides the theoretical back-
ground for b) the introduction of programmatic propositions based on a transdisciplinary per-
spective. In this respect, article A answers desideratum T1.

The following conclusions are drawn from the conceptual analysis conducted in article
A. Top-down approaches follow an authoritative-interventional understanding of innovations’
development, implementation, and transfer. They base ideal-typically on clinical randomized
controlled trials. Thus, the change process is primarily owned by researchers who are under-
stood as active driving forces, while practitioners ought to remain executing agents of innova-
tions. Top-down approaches are closely linked to the evidence-based paradigm in teacher edu-
cation calling for scientific rigor and fidelity of implementation. These allow for methodologi-
cally sound effect assessment and evaluation. However, the pursuit of scientific rigor turns out
to also be a major drawback with respect to practical application and transfer. According to
Fullan, top-down approaches are vulnerable to the “fallacy of rationalism” (2007, p. 110): the
erroneous assumption that change processes could be enforced by the sheer reference to scien-
tific integrity and rational arguments. However, the urge for implementation fidelity inhibits
adaptions with respect to context-sensitive needs and requirements which increase the risk of
the refusal of change processes or lead to the gradual vanishing of intended effects.

In contrast, bottom-up approaches are considered to foster practitioners’ participation and
nourish commitment and acceptance. These are understood as constituting factors for enduring
change processes. In addition, bottom-up processes are linked to cyclic-iterative process logics
highlighting the interconnectedness of development, enactment, and diffusion of innovations.
They aim for change from within the target system and collective capacity building which im-
plies that process ownership has to remain with the practitioners. Again, bottom-up approaches
are conceptually limited with regard to objectivity and generalizability of change processes. In
correspondence to Fullan’s notion, this could be referred to as ‘shortcomings of proximity’.

Cooperative approaches feature the third ideal-type and constitute at the same time a mid-
dle ground or hybrid form between the former two. Cooperative approaches allow for shared
ownership and better integration of interests among the process participants. Therefore, coop-

erative approaches are supposed to balance external push factors representing reform agendas
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and innovations in educational research, while internal pull factors as appropriation and adop-
tion mechanisms assure not only necessary integration but safeguard that internal goals and
perspectives are achieved. Despite these advantages, cooperative approaches are quite re-
sources consuming in comparison to the other approaches. They require continuous processes
of mutual learning and knowledge integration in order to co-construct shared understandings
with regards to goals, roles, and means. Moreover, collaborative approaches are inherently vul-
nerable to power asymmetries, which jeopardize equal participation and joint decision making.

Subsequently to the critical acknowledgments of top-down, bottom-up, and cooperative
strategies an overarching point of critique serves as an entry point to introduce conceptual prop-
ositions based on transdisciplinarity. The discourse on pathways to educational change is still
predominantly limited to a unidirectional understanding of innovation and transfer focusing on
school improvement. In consequence, schools remain primary targets of change processes while
universities are seen either as direct innovators or as accompanying facilitators respectively. In
contrast, it is argued that profound and enduring change has to reach across the three-phased
teacher education system. This requires a systemic approach which highlights the need for com-
prehensive integration of various actors and their respective expertise, interests, and needs. This
holds particularly true for the German teacher education system which by international com-
parison counts as highly specialized but also institutionally fragmented.

In order to further substantiate a transdisciplinary perspective, an ideal-typical model for
transdisciplinary processes, originally established within the sustainability science (Bergmann
et al., 2012; Jahn et al., 2012), was adapted and applied to the TDTs within the ZZL-Netzwerk.
This addresses research desideratum P2. The model features three main phases ‘problem fram-
ing and team building’, ‘mutual learning and knowledge integration’, and ‘re-integration and
application of knowledge’. Preliminary findings suggest that transdisciplinary processes bear
the potential to foster collaboration across professional and institutional boundaries and allows
for a comprehensive interrelation of various bodies of knowledge and expertise as well as dif-
ferent interests and needs. This is supposed to allow for more systemic change since innovations
refer likewise to the academic teacher education as well as the school practice. However, a
transdisciplinary perspective also increases the complexity of researcher-practitioner interrela-
tions. In consequence, the practical application of a transdisciplinarity has to face necessary

trade-offs and balancing acts.

36



B

4.2.2  Study B: Guiding Principles for Transdisciplinary Development Teams

Straub, R., & Dollereder, L. (2019). Transdisziplindre Entwicklungsteams im ZZL-Netzwerk,
Leuphana Universitdt Liineburg [ Transdisciplinary Development Teams in the ZZL-Net-
work, Leuphana University Liineburg]. In K. Kleemann, J. Jennek, & M. Vock (Eds.),

Kooperation von Universitdt und Schule fordern: Schulen stirken, Lehrerbildung verbes-

sern (pp. 57-82). Verlag Barbara Budrich. https://doi.org/10.3224/84742209.04

Article B seeks to further consolidate the theoretical outline of a transdisciplinary approach to
innovation and transfer in teacher education provided in study A. In order to do so, two research
questions are addressed. First, the article elaborates on commonalities and contrasts among a
transdisciplinary perspective and other pertinent concepts prominently discussed within the dis-
course on boundary-crossing cooperation in teacher education. Second, based on a conceptual
synthesis four guiding principles for the realization of cooperative formats across various pro-
fessional, organizational, and institutional boundaries in teacher education are suggested. Sub-
sequently, these principles are critically discussed with respect to insights based on the TDTs
at the ZZL-Netzwerk. In doing so, article B offers insights with regards to research desiderata
T2 (Comparison of Boundary-Crossing Approaches in Teacher Education) and P1 (Guiding
Principles for Transdisciplinary Cooperation in Teacher Education).

The research literature on cooperative approaches in teacher education provides a vast
amount of case studies, conceptual papers, and research reflections, which addresses the inter-
relation among various stakeholder groups across the theory-practice divide. However, a com-
prehensive literature research indicates that cooperative relations remain closely related to in-
stitutionalized intersections between universities and schools, for instance, in the context of
practical studies and school work placements. Moreover, despite the recurrent and ubiquitous
call for in-depth boundary-crossing collaboration factual examples for in-depth collaboration
in terms of co-constructive development and distribution of joint innovations remain scarce.
This assessment tends also to be true for empirical-based and methodically elaborated studies
on boundary-crossing collaborations.

Based on these preliminary findings, the article reflects on three conceptually elaborated
approaches which in addition are widely discussed the scientific community. These approaches
refer namely to the concepts of Third or Hybrid Spaces, Community of Practice (CoP), and
Research-Practice Partnerships (RPP).
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The concept of third or hybrid spaces, respectively, highlights the interrelation of actor groups
embedded in different reference systems such as researchers within the academia and practi-
tioners in the field of school practice (Fraefel, 2018; Zeichner, 2010). It is understood as an
open environment for in-depth negotiation, exchange, and co-construction. Moreover, it allows
blurring the boundaries of the involved parties while mitigating potential power asymmetries
among the involved stakeholder groups.

In contrast, the concept of CoPs highlights that professionals who work in similar profes-
sional settings may constitute a shared community which is characterized by social learning
mechanisms such as “legitimate peripheral learning” (Lave & Wenger, 2011). These foster the
establishment of a joint professional practice in terms of understandings and procedures. Pro-
fessional socialization processes allow novices to become professionals and potentially experts.
However, with respect to teaching and teacher education, it seems not justified that both pro-
fessional fields converge to an overarching community by itself, unlike the underlying assump-
tion of CoP suggests. Instead, deliberate efforts have to be made in order to bring together and
foster exchange and co-constructive development among representatives from both fields of
expertise.

Finally, RPPs advocated professional partnerships between educational researchers and
practitioners. These are particularly dedicated to establishing long-lasting cooperative relations
in order to develop and establish school improvement projects. The explication of communica-
tive structures and cooperative which ensure that researchers and practitioners alike are suffi-
ciently involved in this process in order to create mutually beneficial outputs. Nonetheless,
RPPs focus refers primarily on the applicability of outcomes at school level, while the roles of
academic research, as well as the impact of other stakeholder groups, remain secondary. Sub-
sequently, commonalities and contrast of these concepts have been reflected and contrasted
with a transdisciplinary perspective advocating four guiding principles for systemic cooperation
in boundary-crossing settings:

» Joint Problem-solving Orientation refers to the requirement that collaboration should result
in concrete benefits for the participating actors. This requires the identification and defini-
tion of shared problems and potential solutions which are of relevance for both educational
research and practice alike.

» Multi-Perspectivity stands for the integration of expertise, perspectives, and interests across

different stakeholder groups relevant for the joint problem-solving process.
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» Participation is understood as a crucial prerequisite for in-depth exchange and co-construc-
tive development of innovative concepts and materials.

» Re-Integration points at a two-fold requirement for transdisciplinarity: On the one hand the
different stakeholders’ expertise and perspectives have to be integrated into a shared prob-
lem-solving process, while its outcomes have to be re-integrated into the originating refer-
ence systems.

Finally, these guiding principles have been reflected against the TDTs established within the

ZZ1-Netzwerk. It has been shown, that these guiding principles provide some basic orientation

in order to foster boundary-crossing cooperation. However, these guidelines have to be inter-

preted and reflected against case-specific characteristics of a particular cooperative situation.

Therefore, questions concerning who are relevant stakeholder groups to be involved and what

might be defined as joint problems are highly contingent. In addition, the wider structural and

organizational framework conditions have considerable impacts on how TDTs are factually

realized.
4.2.3 Study C: Transdisciplinary Integration in Teacher Education

Straub, R., Kulin, S., & Ehmke, T. (2021). A transdisciplinary evaluation framework for the
assessment of integration in boundary-crossing collaborations in teacher education. Stud-
ies in Educational Evaluation, 68, 100952. https://doi.org/10.1016/j.stueduc.2020
.100952

Collaborative approaches across institutional, organizational, and professional boundaries have
been identified as promising pathways to bridge the theory-practice-gap in teacher education
(Fraefel, 2018; Vanderlinde & van Braak, 2010). Advantages of such collaborations are seen in
their potentials for teaching development in terms of generating and enactment of innovative
concepts and materials (Damsa & Ludvigsen, 2016; Putnam & Borko, 2000), professional de-
velopment for (pre-service) teachers and teacher educators (Korthagen, 2016; Ping, Schellings,
& Beijaard, 2018), as well as collective capacity building and institutional change (Fullan,
2016; Hartmann & Decristan, 2018).

The transdisciplinary perspective claims that integration with regards to epistemic, social,
and organizational dimensions remains a paramount requirement for successful collaboration

in boundary-crossing contexts (Hericks, 2004). This holds particularly true for the German
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teacher education context which is characterized by its loosely-coupled three-phased system.
However, the debate on integrative effects boundary-crossing collaboration bases primarily on
theoretical assumptions and qualitative self-assessments. Therefore, further standardized em-
pirical findings are needed to substantiate theoretical perspectives on success factors and effec-
tiveness of boundary-crossing collaborations.

In order to contribute to this debate, theoretical foundations and empirical insights about
an integrative format for boundary-crossing collaboration, so-called Transdisciplinary Devel-
opment Teams (TDTs), will be presented. In addition, the analysis draws on a transdisciplinary
perspective. Transdisciplinarity is understood as an integrative mode of research and develop-
ment among actors from the academic and the practical field (Scholz & Steiner, 2015). More-
over, this discourse advocates, in particular, a multi-dimensional understanding of integration
comprising not only epistemic but also social and organizational facets of collaboration (Berg-
mann et al., 2012; Jahn et al., 2012). In particular, the following dimensions of integration char-
acteristics (DICs) are differentiated: At the epistemic heart of transdisciplinary cooperation lie
process of mutual learning and knowledge integration. Mutual learning refers to the ability to
engage in constructive conflicts as well as to learn from and together with team members from
different professional, organizational, and institutional backgrounds about a shared problem or
knowledge object. This is seen as a key requisite for knowledge integration in boundary-cross-
ing settings (van den Bossche, Gijselaers, Segers, Woltjer, & Kirschner, 2011). Knowledge in-
tegration is characterized by the capacity to take on other’s perspectives and to make one’s own
understood which allow for the establishment of a common ground and shared understandings
(Steinheider, Bayerl, Menold, & Bromme, 2009). Moreover, it has been recurrently outlined,
that epistemic integration depends on trust-based (Costa & Anderson, 2011) and appreciative
relationships (Carmeli & Gittell, 2009) as well as the organizational framework conditions
which allow team members to develop a collective ownership of goals (Bronstein, 2003).

Against this background, article C focuses on the investigation of research desideratum
E1 (Attitude Assessment and Effect Relationships according to Dimensions of Integration
Characteristics). In doing so, it focuses following empirical research questions:

(1) How do TDT Members assess focal epistemic, social, and organizational DICs?
(2) Are there significant differences according to these characteristics between the main actor
groups in teacher education (practitioners, researchers, and students)?

(3) How are these DICs interrelated?
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In order to answer the third empirical research question, a theoretically derived path model has

been tested, which comprises the following hypotheses:

H1: According to the epistemic dimension of integration, mutual learning has a positive effect
on knowledge integration.

H2: The effect of mutual learning on knowledge integration is moderated by collective owner-
ship of goals indicating the importance of participatory organizational principles.

H3: Perceived trustworthiness and appreciation within the team have a positive effect on mu-
tual learning.

H4: Finally, perceived trustworthiness and appreciation within the team have also a positive
effect on knowledge integration.

In order to address these research questions, a written survey has been conducted with n = 62

TDT members. With respect to the first research interest, a one-way ANOVA was conducted

to assess differences with respect to the main actor groups. In addition, a manifest path model

was tested to assess the hypotheses according to the second research interest.

Research findings indicate that there are no fundamental assessment differences accord-
ing to the professional background of the actor groups to be found, while the average assessment
shows very high values. Therefore, it can be assumed that members perceive their joint engage-
ment within the TDTs to be integrative with respect to all dimensions of integration character-
istics. Moreover, findings indicate that none of the major actor groups were systematically ne-
glected or shut out throughout the teamwork. In alignment with basic assumptions in transdis-
ciplinarity, this is understood as a crucial indicator for participation on an equal footing and the
co-construction of ‘socially robust knowledge’ (Nowotny, Scott, and Gibbons 2001).

Test results of the manifest path model indicate that mutual learning and knowledge in-
tegration build the epistemic core of transdisciplinary processes which allow for TDT members
to exchange experiences and expertise, engage in the co-constructive process and integrate
knowledge in order to develop for instance innovative teaching concepts and materials. Fur-
thermore, both epistemic processes are dependent on trust-based and appreciative social rela-
tionships which encourage participating actors to contribute freely and nonetheless engage in
critical discussions. Both social characteristics have a positive effect on mutual learning, while
their effect on knowledge integration is fully mediated by mutual learning. Finally, organiza-
tional principles such as collective ownership of goals foster equal participation which again
has a small moderating effect on the positive effect relationship between mutual learning and

knowledge integration.
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In consequence, article C offers further insights about team members’ attitudes and effect rela-
tions with regards to DIC’s which contributes to the empirical underpinning of focal assump-

tions of transdisciplinary cooperation in teacher education.

4.2.4 Study D: Boundary-Crossing Collaboration as Socio-Organizational Innovation

Straub, R. & Ehmke, T. (pre-print). Boundary-Crossing Collaboration in Teacher Education:

Insights from a Socio-Organizational Innovation Perspective.

The aim of the fourth article D is twofold. At a theoretical level, it further develops the contri-
bution of the transdisciplinary perspective for educational change with insights from social in-
novation theory. While transdisciplinarity stands for an integrative research and development
mode, social innovation theory highlights in particular the transformation of social relations in
order to satisfy social needs and to advocate empowerment. Based on this, TDTs can be framed
as genuine socio-organizational innovations, which are considered as necessary prerequisites
for boundary-crossing co-construction of didactical innovations in teacher education. In this
regard, article D also addresses research desideratum T1 (Extension of the Systematization of
Innovation and Transfer Strategies) and thus further develops positions made in article A.

On the other hand, drawing on the concept of transdisciplinary dimensions of integration
characteristics (DICs), the article provides further empirical insights which complement find-
ings in article C. The empirical research questions addressed in this article read as follows:

(1) How do participating TDT members assess DICs with regards to successful and challenging
aspects?

(2) Are there different types of actors to be distinguished which are characterized by particular
assessment patterns?

(3) Do these types of actors correlate with relevant background variables such as gender, affil-
iation to professional groups, or professional experience in years?

In order to answer these research questions, the study draws on a complementary mixed-meth-

ods design combining qualitative and quantitative approaches. Data gathering was conducted

using the same questionnaire which was also used for study C but draw on semi-structured

questions with open response format. The participating TDT members were asked to write

down three aspects each which in their opinion have been in particular successful and three

aspects which have been in particular challenging with respect to the collaboration within the
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TDTs. The resulting data corpus comprises n = 62 response sets. For initial data analysis, a
qualitative content analysis has been conducted during which available responses have been
coded with regards to DIC (Kuckartz, 2016). The resulting data set consists of n = 139 state-
ments referring to DICs, while inter-coder reliability ranging between Cohen’s Kappa = .8 and
.88 is considered good. Due to the general tendencies towards keywords and brief sentences,
the data set was quantified in order to allow for further statistical analysis. Research question
a) was then answered using qualitative results and descriptive findings. Subsequently, a hierar-
chical cluster analysis was conducted using the Simple Matching Coefficient and Complete
Linkage clustering algorithm. In addition, a non-parametric ANOVA was conducted based on
the van-der-Waerden-test statistic in order to identify assessment differences regarding success-
ful and challenging aspects of DICs among team member clusters. On this basis, research ques-
tion b) was answered. Finally, y>-tests of independence were conducted in order to answer re-
search question c¢), whether there are any statistical relationships between cluster affiliation and
focal background variables such as gender, affiliation to professional groups, or professional
experience in years.

According to research question a), descriptive results show that development team mem-
bers stated almost an identical number of statements according to successful (50.4 %) and chal-
lenging (49.6 %) aspects regarding DICs. In particular mutual learning (63 %), which refers to
exchange and co-construction of knowledge, and appreciation within the team (76 %), indicat-
ing an equal footing among team members, was considered to be successful. In contrast,
knowledge integration (73.3 %), which refers to mutual perspective-taking and the establish-
ment of a common understanding, was considered predominantly as challenging.

With respect to research question b), the cluster analysis indicated four types of develop-
ment team members identified which are characterized by differing assessment patterns towards
successful and challenging aspects regarding DICs. Results of the non-parametric ANOVAs
show principal effects with p-values ranging between < .01 and .03 for every characteristic
except for knowledge integration (challenging) and perceived trustworthiness (challenging) and
appreciation within the team (challenging). For measuring the effect size Cramer’s V was cal-
culated which ranged between .38 and .78 indicating medium to strong effect relationship be-
tween cluster affiliation and DICs. In addition, post-hoc analysis reveals particular response
patterns for each cluster which allow characterizing as ‘A — Indifferent Members’, ‘B — Inte-

gration Critics’, ‘C — Learning Critics’, and ‘D — Committed Learners’.
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Finally, y>-tests of independence indicate that there are no statistical relationships between clus-
ter affiliation and gender, professional background, or professional experience in years. With
regards to research question c), independence from focal background variables can be assumed,
which further supports the previous finding of genuine clusters or types of actors involved
within the TDTs.

In summary, this article contributes to the theoretical underpinning of a transdisciplinary
approach in teacher education through insights from social innovation theory. In accordance
with that, transdisciplinary cooperation in teacher education has to be understood as a genuine
social-organizational innovation, which again allows for the co-constructive development of
didactical innovations for teaching and teacher education across the three-staged teacher edu-
cation system. In this regard, article D provides further insights about research desideratum
(T1) and complements theoretical positions in article A, which highlights transdisciplinarity as
a genuine approach for innovation and transfer in teacher education. In addition, article D pro-
vides further empirical insights about TDT members’ perceptions and assessment patterns of

DICs. In this sense article D also complements insights drawn from C.
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5 Outcomes, Limitations, and Outlook

The concluding chapter offers reflections on the findings of the dissertation in terms of contri-
butions to the scientific community and implications for the practical implementation of trans-
disciplinary collaboration at the boundary between university-based teacher education and
school-based teaching. Finally, the limitations of this dissertation are discussed and a compact

outlook on future research and development activities is provided.

5.1 Contributions to the Scientific Community

Throughout chapter 2 it was established that teacher education is characterized by structurally
inherent challenges such as the institutional and disciplinary fragmentation (section 2.1.3), am-
bivalent and in part conflicting theory-practice interrelation (section 2.1.2), heterogeneity of
stakeholder groups with differing requirements, and needs as well as decision-making authority
within a multi-layered and multi-agent governance system (section 2.1.1). Moreover, it has been
pointed out that boundary-crossing cooperation comprising various stakeholder groups across
the three-staged teacher education has been increasingly discussed as a promising pathway to
overcome these challenges (section 2.1.4). In addition, collaborative formats provide likewise
integrative and effective means for the co-construction of innovative advancements for teaching
and teacher education.

Against this background, structural analogies have been identified between the call for
boundary-crossing teacher education and the discourse on transdisciplinarity. Transdiscipli-
narity is understood as an integrative mode of research and development, which allows for
problem-solving and transformation (section 2.2.2). In order to do so, transdisciplinarity advo-
cates for disciplinary and institutional boundary-crossing (section 2.2.3), which again allows
for mutual learning and co-construction (section 2.2.4). Subsequently, transdisciplinarity aims
at the joint development of beneficial outcomes, which satisfy both, the need for scientific cred-
ibility and practical relevance.

Chapter 2.3, then discusses a tentatively emerging body of literature explicitly linking
boundary-crossing cooperation in teacher education with the discourse of transdisciplinarity. In
addition, Transdisciplinary Development Teams at the ZZL.-Network have been introduced as
the wider research context for this dissertation. Against this backdrop, overarching research
desiderata have been outlined in chapter 3, which have been addressed throughout articles A,

B, C, and D. In this regard, the following subchapters are dedicated to outlining focal outcomes
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for the scientific community, which refers to a set of theoretical propositions (T), programmatic

guidelines (P) and empirical findings (E).

5.1.1 TI1: Extension of the Systematization of Innovation and Transfer Strategies

With regards to research desideratum T1, article A provided a critical discussion of a transdis-
ciplinary perspective in teacher education. Hereby, it has been elaborated that a transdiscipli-
nary approach is capable of interlinking scientific-administrative innovation and transfer strat-
egies with practice-driven developments. In doing so, transdisciplinarity allows for mediating
between so-called top-down and bottom-up approaches. It has been further outlined that this
perspective resonates well with other cooperative approaches in teacher education. Cooperative
approaches, however, still tend to apply a unilateral development perspective, where either uni-
versity-based or school-based practice are the primary beneficiaries. In contrast, transdiscipli-
narity advocates for a systemic and integrative perspective based on mutual learning and joint
development, which highlights the joint integration not only of capacities and resources but the
joint engagement of requirements and needs (Boer et al., 2018).

Moreover, throughout article D the transdisciplinary perspective in teacher education has
been critically discussed with regards to theoretical assumptions related to the social innovation
theory. As an essential outcome of this discussion, transdisciplinary collaboration in teacher
education has been framed in terms of a socio-organizational innovation by itself, which again
allows for establishing necessary epistemic, social, and organizational requirements for the co-
construction of didactical innovations, for instance, new teaching and learning arrangements
and teaching practices for both, the university-based as well as school-based practice. In this
way, the introduction of transdisciplinarity in teacher education is considered to provide a the-
oretically as well as conceptually consolidated perspective to the discourse on innovation and

transfer approaches in teacher education (Gogolin & Prenzel, 2010; Riirup & Bormann, 2013).

5.1.2 T2: Comparison of Boundary-Crossing Approaches in Teacher Education

In addition to the previous considerations, article B provides a critical discussion, which further
elaborates on conceptual overlaps and differences among seminal cooperative approaches
within the international teacher education literature. In this way, it addressed, research desider-
atum T2. Third Spaces, CoPs, and RPPs have been identified as dominating conceptual refer-
ence points within the contemporary discourse on boundary-crossing collaboration in teacher

education.
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The concepts of Third Spaces and RPPs share the understanding of university-based and school-
based practices as interrelated but genuine different practices. They differ with regards to their
conceptual determination of collaborative goals. Third Spaces highlight the need for an equal
footing and mutual recognition but remain cautious with regards to hastily integration attempts,
which may result in consolidating power asymmetries to the presumable disadvantage of prac-
titioners. In contrast, RPPs are particularly dedicated to fostering advancements for school-
based practices. Research, however, tends to remain a secondary by-product at the conceptual
level. In contrast, the concept of CoPs presupposes that there is already a sufficient overlap
between researchers and practitioners. According to this, it is expressed in terms of a shared
domain of problems and work contexts as well as shared practices, which constitutes a shared
community. This assumption remains problematic, against the backdrop of a persistent theory-
practice dilemma, institutional fragmentation, and not yet fully overcome practices of mutual
demarcation. The concept offers also fruitful considerations on social learning mechanisms,
however, the concept of ‘legitimate peripheral participation’ implies to some extent asymme-
tries of expertise with regards to a master-novice relationship. This figure of thought, however,
therefore requires further consideration, since it contradicts focal elements of an integrative
approach which highlights mutual learning and where differences of knowledge and expertise
are considered as a potential resource instead of a handicap which has to be overcome.
Subsequently, transdisciplinarity has been introduced as an integrative mode for research
and development, which shares considerable overlaps to the previously discussed approaches.
In contrast to these, transdisciplinarity is understood to circumvent conceptual shortfalls or al-
low exceeding potential benefits of boundary-crossing collaboration. This is in particular due
to its systemic and integrative perspective, which advocates for mutual learning and co-con-
struction of beneficial outcomes for both, scholars as well as practitioners. Finally, this contri-
bution made with regards to research desideratum T2 is understood as a comparative consider-
ation across different approaches advocating collaborative teacher education. This offers some

systematizing thoughts on their potential benefits and limitations.

5.1.3  P1: Guiding Principles for Transdisciplinarity in Teacher Education

Throughout article B, guiding principles of transdisciplinarity have been articulated, which re-
fer namely to “Problem-Solving Orientation”, “Multi-Perspectivity”, “Participation”, and “Re-
Integration”. In alignment with theoretical considerations regarding research desideratum T2,

it has been pointed out that these guiding principles allow for integrating beneficial aspects of
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Third Spaces, CoP, and RPPs while circumventing potential shortfalls. In this sense, the prin-
ciple of “problem-solving orientation” implies, that sufficient effort has been made with respect
to jointly problem understanding and co-construction of solutions, while assuring that each in-
volved stakeholder group also benefits from their engagement. In order to foster a comprehen-
sive problem understanding, which comprises various stakeholder groups, the principle of
“Multi-Perspectivity” becomes essential. The achievement of “Multi-Perspectivity” is also un-
derstood as an essential requirement for constructing socially and culturally robust knowledge
and thus and facilitate acceptance and sustainable application of generated solutions. Both pre-
vious concepts are closely interrelated with the principle of “participation”. Participation allows
for direct articulation of expertise as well as requirements and needs, which might fall short in
mediated processes. In this way, participation is also understood as a substantial means to pro-
duce shared “legitimacy, ownership, and accountability” for collaborative processes (Lang et
al., 2012, p. 26). Finally, the principle of “Re-Integration” refers to the requirement that jointly
co-constructed solutions among different stakeholder groups should be embedded in their orig-
inating contexts and thus provides advantages for the respective reference systems. These con-
siderations are understood as conceptual-programmatic propositions with regards to research

desideratum P1.

5.1.4 P2: Generic Process Model for Transdisciplinary Research and Development

The guiding principles, “Problem-Solving Orientation”, “Multi-Perspectivity”, “Participation”,
and “Re-Integration” correspond directly with a generic process model adapted from the sus-
tainability sciences to the field of teacher education, as outlined in Study A. In particular, these
principles are understood to lie transversally across the three main process steps: “Problem
Framing and Team Building”, “Mutual Learning and Knowledge Integration”, and “Re-Inte-
gration and Application of Knowledge”. With reference to the so-called ISOE-Model, estab-
lished at the Institute for Socio-Ecological Research (German: Institut fiir Sozial-Okologische
Forschung) in Frankfurt, Germany, (Bergmann et al., 2012) transdisciplinary research and de-
velopment processes ideal-typically presuppose a symmetric and participatory integration of
various stakeholder groups. This again allows for joint problem-solving and co-construction of
advancements, which are of particular relevance and practical use for involved parties. In this

regard, the previously mentioned process steps provide formative orientation in order to facili-

tate transdisciplinary research and development processes. In this way, it also highlights partic-
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ular critical elements which require reflective considerations. With regards to the specific char-
acteristics of “wicked”, “messy”, and “ill-defined” problems discussed in section 2.2.2 this is
considered an undeniable requirement. By adapting this process model with regards to the con-
text of the teacher education system, it extends and substantiates the application of this concept
and thus supports the transdisciplinary perspective in general. On a programmatic level, it pro-
vides facilitating orientation which is of particular interest for practical establishment and en-
actment of concrete TDTs. In this way, the model provides conceptual advancements, which

serve as a process-based support of transdisciplinary research and development.

5.1.5 El: Attitude Assessment and Effect Relationships according to DICs

With respect to research desideratum E1, study C provided an empirical analysis of transdisci-
plinary DICs, which have been proposed within the transdisciplinary discourse. Despite the
theoretical and conceptual elaboration on various process characteristics (Bergmann et al.,
2012; Jahn et al., 2012), however, there were no established standardized measurement instru-
ments available yet. Therefore, it was necessary to critically identify and adapt suitable scales
from other research contexts. In this regard, study C proposed an unprecedented configuration
of dimensions of integration with regards to epistemic, social, and organizational features as
well as their particular operationalization at the level of measurement. Therefore, on a method-
ological level, the study’s contribution refers to both discourses on transdisciplinarity and
boundary-crossing collaboration in teacher education. Especially with regards to transdiscipli-
narity, quantitative approaches are still relatively uncommon due to a certain reluctance with
regards to standardized and therefore assumedly decontextualized characteristics (Bergmann et
al., 2005; Bergmann & Schramm, 2008; Klein, 2006).

From an evaluative perspective, however, study C offers also some preliminary empirical
evidence, that a) focal DICs are assessed predominantly positive within the TDTs and b) that
there are no statistically significant differences to be found across focal stakeholder groups such
as researchers, practitioners, and students. This supports to some extent the overall project as-
piration of the ZZL-Netzwerk to establish boundary-crossing “collaboration on an equal foot-
ing” and within a “culture of togetherness”. Furthermore, a path model displaying effect rela-
tionships have been tested, which further substantiate the claim of a multi-dimensional under-
standing of integration as it is proclaimed within the transdisciplinary discourse. In this respect,
social characteristics such as perceived trustworthiness and appreciation within the team are

understood to provide necessary and facilitating social conditions for epistemic processes as
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mutual learning and knowledge integration. The latter are understood as essential features of
context sensitive problem-solving. Moreover, collective ownership of goals s understood as a
moderating characteristic, which amplifies effect relationships between mutual learning and

knowledge integration.

5.1.6  E2: Assessment Patterns and Types of TDT Members with regards to DICs
Complementary to study C, study D provides further empirical insights which addresses re-
search desideratum E2. In this regard, a mixed-methods approach has been applied to investi-
gate in what regards TDT members assess the aspects related to DICs as successful or challeng-
ing according to their own TDT work experiences. This allowed also identifying assessment
patterns constituting particular clusters of actors, which are understood to be independent of
other focal context characteristics such as sex, experience in years, stakeholder group, or TDT
affiliation. In addition to E1, this allows to further differentiate the proposed multi-dimensional
structure of integration, which is understood to be essential for boundary-crossing collabora-
tion.

In this regard, assessment patterns of “Indifferent Members”, “Integration Critics”,
“Learning Critics”, and “Committed Learners” indicate that epistemic characteristics of mutual
learning and knowledge integration predominate the overall responses. These particular re-
sponses, however, vary significantly in their direction of assessment (successful or challeng-
ing). With regards to social characteristics, appreciation within the team was in particular re-
ferred to as a successful aspect among both clusters highlighting critical features with regards
to mutual learning or knowledge integration. In combination with high values on satisfaction
with teamwork and its output, this might be interpreted in such a way, that despite certain chal-
lenges with regards to epistemic aspects, social conditions rooted in mutual appreciation al-
lowed for productive collaboration. In contrast, the significance of perceived trustworthiness
seems to remain behind. Due to the well-established significance of trust in the literature on
boundary-crossing collaboration (Kappauf & Kolleck, 2018; Sewell et al., 2018), it is not as-
sumed that the role of trust is categorically diminished. However, further research is needed to
explore the interrelation of trust and appreciation in heterogeneous teamwork settings. Finally,
the significance of collective ownership of goals, indicating participatory organizational ar-
rangements, remains ambivalent with regards to different clusters. Most interestingly, however,
it seems that especially “Committed Learners” consider the issue of joint responsibilities and

decision-making capacities among different stakeholder groups as a challenging requirement.
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Subsequently, these insights might help to further investigate certain team dynamics and poten-

tial frictions during exchange, coordination, and co-constructive processes.

5.2 Concluding Remarks on Practical Implications

Throughout this dissertation, a transdisciplinary approach for boundary-crossing collaboration
in teacher education has been elaborated and further substantiated through various contributions
on the theoretical, conceptual, and empirical level. In this regard, it has been established that
transdisciplinarity offers a fruitful perspective with regards to the engagement with a particular
type of challenges, which are characterized as persistent, complex and of scientific as well as
societal relevance. In order to engage with these “ill-defined”, “wicked”, and “messy” prob-
lems, which are understood to be inherent to the German teacher education system, a transdis-
ciplinary perspective has been proposed.

However, its basic implications are equally comprehensive and potentially challenging,
since it contradicts prevailing structures and process logics of the contemporary teacher educa-
tion system. At the heart of the call for transdisciplinary collaboration in teacher education lies
a somewhat sobering realization: Complexity, ambiguity, and uncertainty which is due to over-
specialization and fragmentation of teacher education will not be solvable as such without jeop-
ardizing to lose alleged privileges and benefits of professional specialization. Moreover, none
of the institutions and their affiliated stakeholder groups are capable of resolving structural in-
herent challenges and paradoxes in teacher education on their own. In this way, no matter how
excellent the performance of certain representatives across the teacher education system might
be, they will not be able to overcome challenges which call for transdisciplinary collaboration.
Therefore, this dissertation proclaims that boundary-crossing collaboration becomes an inher-
ent necessity for an effective and innovative teacher education system.

This being said, one has to realize, however, that transdisciplinarity itself does not offer
an arbitrarily scalable remedy for compensating inherent limitations and shortfalls of the con-
temporary teacher education system. Throughout the course of this dissertation, it has been
elaborated that transdisciplinarity aims to overcome disadvantages of overspecialization
through the integrative engagement among relevant stakeholder groups depending on the re-
spective challenges at the intersection of professional, disciplinary, organizational, and institu-
tional boundaries. Integration, which aims at joint research and development, however, requires
sufficient occasions, commitment to engage, as well as available temporal and financial re-

sources. Besides structural and organizational framework conditions, such as available time
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budgets and formal decision-making capacities (see article B for further discussion), process
characteristics aiming at epistemic, social, and organizational features of joint teamwork have
been highlighted. In particular, the in-depth engagement with regards to mutual learning and
knowledge integration, have to be understood as particularly demanding, since these processes
roots in social perquisites, trust and appreciation, as well as and the establishment of collective
ownership.

Therefore, it appears necessary to establish a highly reflective understanding of how and
to what extent the transdisciplinary approach can be realized under given circumstances and
constraints. As discussed in study B in further detail, the particular logics of external funding
programs, pre-existing institutional structures, and cooperative arrangements constitute focal
trajectories and pre-structuring factors. Moreover, research and development efforts are subject
to certain dilemmas, which again are not solvable as such but may be addressed accordingly.
For instance, transdisciplinarity typically faces balancing the need for scientific credibility ver-
sus the requirement of practical relevance. This again requires on the one hand the openness for
engaging in mutual learning and problem framing, while on the other hand, it is necessary for
productivity, which means to focus available resources at the co-construction of advancements
and innovations for learning, teaching, and teacher education.

Bearing in mind that comprehensive boundary-crossing collaborations which are consti-
tuted beyond more recently established arrangements regarding school internships, are based
on limited project funding and often enough on top of pre-existing job requirements. Therefore,
critical considerations are required to allocate available resources most effectively. In this way,
transdisciplinary collaboration is understood as a co-constructive and thus resource intensive
practice should be applied especially when conventional modes of cooperation such as mutual
exchange and coordinated division of labor do not suffice. Moreover, intelligent combinations
of various cooperative modes are considered reasonable to allow for effective and innovative
interaction under usual conditions of limited resources and capacities.

In order to address these dilemmas, it appears necessary to encourage informed critical
reflexivity among involved actors with regards to the concrete application of transdisciplinarity.
In this regard, the theoretical considerations, conceptual propositions, and empirical findings
discussed in subchapter 5.1 are also understood as fruitful points of reference for formative
support of concrete TDTs. In combination with the introducing considerations in chapter 2, the
systematization and critical revision of innovation and transfer strategies provide according to

research desideratum T1theoretically saturated arguments for transdisciplinary collaboration in
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teacher education. In alignment with that, the guiding principles (P1) and the generic process
model (P2) are of practical value for initiating self-reflective discussions among TDTs whether
the current organizational arrangements and modes of collaboration are sufficient. Moreover,
the concept of multi-dimensional DICs indicates focal process features, which could be used as
inspiring reference points for discussion. However, it is reasonable to assume that these con-
cepts cannot be applied directly, but have to be operationalized with regards to concrete team-
work requirements. The preparation of these considerations has not yet been realized with re-
gards to practical utilization in concrete TDTs settings. Potential formats could be for example
team meetings and workshop arrangements which aim in particular to establish and enact a
shared understanding of transdisciplinary collaboration.

Finally, the theoretical aspiration of transdisciplinary collaboration in teacher education
as an integrative mode of research and development which highlights the reflective interrelation
of different bodies of knowledge and expertise across professional, disciplinary, and institu-
tional boundaries sets high requirements with regards to potential fields of inquiry. Due to the
particular setup of the Development Teams within the ZZL-Netzwerk, their focus aimed, in
particular, to address the theory-practice divide and to allow for mutual learning and joint co-
construction of didactical innovation for both, university-based and school-based practice. In
consequence, the disciplinary structure of the ZZL-Network has to be considered as predomi-
nantly multi-disciplinary, in a sense that various disciplines are connected within the shared
project by a shared overall project vision. Therefore, interdisciplinary features, which according
to Klein’s (2014) notion of “transcending of disciplinary boundaries” represent relevant aspects
of transdisciplinarity remained mostly latent. The phrasing “remained mostly latent” was de-
liberately chosen, since there were indeed some particular characteristics regarding to, for in-
stance, development team composition and research interests.

With regards to the author’s understanding, interdisciplinary collaboration was most sa-
lient within the TDT addressing “Teaching in inclusive English Settings” by addressing schol-
arly and practical relevant issues and interrelating expertise related to subject matter didactics
with inclusive pedagogy (Straub, Spohrer, & Meimerstorf, 2019). Other teams such as coaching
and mentoring and teacher’s health, for instance, addressed similarly transversal topics, how-
ever, did not engage in particular with interdisciplinarity. Interdisciplinary engagements, how-
ever, were not their jointly set goals. Therefore, it was also not within the focus of this present

dissertation. Nevertheless, interdisciplinary collaboration is still considered as a strong potential
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also with regards to the ZZL-Netzwerk, in particular with regards to a shared theoretical fram-
ing of competence orientation, which transversally comprises and underpins research and de-

velopment activities related to subject matter didactics.

5.3 Limitations and Outlook

Despite the various contributions proposed within the present dissertation, there is also a set of
limitations to be addressed which refer to theoretical aspirations, conceptual propositions, and
methodological aspects.

With regards to the theoretical aspirations of transdisciplinarity, two major limitations
become apparent. As outlined in the previous chapters, the focal aim of the TDTs at the ZZL-
Network referred to the joint co-construction and establishment of advancements through
boundary-crossing collaboration. However, due to the setup of the TDTs interdisciplinary dy-
namics and characteristics remained underexposed in contrast to inter-organizational and inter-
institutional requirements. Therefore, the feature of transcending disciplinary perspectives was
not within the focus of this dissertation.

Moreover, the discourse of transdisciplinarity has been primarily utilized as a theoretical
framework and analytic perspective in order to investigate boundary-crossing collaborations in
teacher education. In contrast to that, the potentials of transdisciplinarity as a fruitful framework
for formative accompanying research and development approaches were not fully utilized. In
this respect, there have been several occasions in the context of focal project meetings, so-called
771 -Meetings (German: “ZZL-Tage”), and with regards to the already mentioned joint publi-
cation among practitioners within the TDT “Teaching in inclusive English Settings” (Straub et
al., 2019). However, these engagements have to be considered as selective engagements aimed
to share and discuss preliminary findings, which in consequence allowed for some member
validation. However, in contrast to a genuine understanding of transdisciplinarity as an integra-
tive mode of research and development, the degree of deliberate participation could have been
extended. The reason for this is, at least in part, founded in an initial setup of the accompanying
research, which according to the requirements of the funding agency was obliged to remain
independent from the research and development activities in the context of the TDTs. In con-
sequence, despite the overall aspiration of the present dissertation to promote a transdisciplinary
mode of research and development in teacher education, it followed the rather conventional

logics of Mode 1 Knowledge Production.
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According to the methodological level, there are further limitations to be addressed. These lim-
itations are mainly funded within the fact that the empirical data set based solely on a cross-
sectional survey design without implementing an independent control group. In addition, de-
spite a fairly sufficient response rate of 80.5 % the effective sample size of n = 62 has to be
considered as rather limited with regards to advanced statistical analysis. Due to the limited
number of participants, it was understood to be most expedient to apply a theoretically well-
informed survey, but again without having the opportunity to separately examine the factorial
structure of the questionnaire. In consequence, the proclaimed effect relationships among epis-
temic, social, and organizational DICs have to remain preliminary.

In addition, due to the small sample size, detailed differentiation with respect to profes-
sional background and TDT affiliation was not feasible. Therefore, the applied distinction be-
tween researchers, practitioners, and students has been used theoretically reasonable aggrega-
tion in order to allow for some fundamental comparisons between these groups. However, these
aggregations are understood as equally pragmatic but also simplifying, since with regards to
the involved professional groups further differentiations are plausible, especially with regards
to teacher trainer educators (German “Studienseminarleitungen’) or principals. Moreover, it
has to be considered, that the actor group students have not been represented in all TDTs as
fully participating members. Finally, due to the considerably heterogeneous and small team size
raging between 4 to 22 members, systematic comparison between TDTs and their subject-spe-
cific contexts (e.g. competence-oriented instructional design, inclusive schooling, mentoring in
practical studies, and maintaining teachers’ health), yet alone multi-level analyses were not ap-
plicable. Such analyses would have offered assessments to what degree the affiliation to a cer-
tain TDT has an impact on the assessment of DICs. Finally, due to the lack of multiple data
collection time points, no empirically substantiated statements could be offered with regards to
potential developments throughout the course of the collaboration within the TDTs.

Finally, the dissertation’s main focus addressed collaborative features within the devel-
opment teams which have been informed by the transdisciplinary discourse. In contrast, the
empirical studies have not been linked to indicators located at an outcome level of teaching or
teacher education, for instance, TDT members’ professional competency development. Another
possibility refers to the interrelation of the assessments of TDTs cooperation with performance
tests, which point at the evaluation of learning arrangements for students at university-based
courses or school lessons. Therefore, further evidence-based investigations are needed which

link indicators based at the TDT collaboration level (independent variables) with indicators at
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the outcome level (dependent variables), for instance, TDT members’ professional competency

development.
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which interlinks research and practice in teaching and teacher education. Illustrating examples from a
boundary-crossing research and development project support this perspective.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
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1. Introduction

Educational change in teacher education refers to the capacity to
initiate, establish and diffuse advancements in the educational and
pedagogical field (Fullan, 2016). Moreover, educational change is
linked to a wide spectrum of pathways, which are located between
interventionist top-down strategies and self-reliant grassroots
initiatives (Hargreaves & Shirley, 2009). Inspired by the contribu-
tions and advancements in the Anglo-American sphere (inter alia
Coburn & Penuel, 2016; Snyder, Bolin, & Zumwalt, 1992; Zeichner,
2010), collaborative approaches have gained increasing

* Corresponding author.
E-mail addresses: robin.straub@leuphana.de (R. Straub), vilsmaier@leuphana.de
(U. Vilsmaier).

https://doi.org/10.1016/j.tate.2020.103140

momentum in the German teacher education discourse (Boer,
Fahrenwald, & Spies, 2018; Kleemann, Jennek, & Vock, 2019).

However, despite the increasing acknowledgment and factual
establishment of boundary-crossing approaches, a closer look re-
veals a much more ambivalent picture. The German teacher edu-
cation system is still characterized by a three-phased and
institutionally fragmented structure (Blomeke, 2006), which does
not only further enhance the theory-practice gap inherent to the
teaching profession (Dewey, 1904), but is also a major obstacle for
innovation development and transfer (Grasel, 2010). Thus, further
advancements are needed to foster more integrative and systemic
pathways to educational change.

To contribute to this vibrant discourse, the present article pro-
vides a) a systematization and conceptual analysis of the prevalent
innovation and transfer approaches (namely top-down, bottom-up
and collaborative), with particular consideration of the German

0742-051X/© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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teacher education context. Based on the resulting research desid-
erata, the article offers b) conceptual proposals informed by the
discourse of transdisciplinarity. Transdisciplinarity is an integrative
mode of research and development that promotes boundary-
crossing collaboration among actors with various professional,
organizational and institutional backgrounds to generate academic
knowledge and practical solutions (Hirsch Hadorn et al., 2008;
Klein, 2014). To substantiate these conceptual considerations,
illustrative examples from a boundary-crossing research and
development project in Germany will be discussed.

2. Research context: trends and frictions in teacher education
in Germany

The following outline focuses on the institutional structure of
the German teacher education system, the overarching reform
agendas and the trends in educational governance, which are un-
derstood as principal boundary conditions for educational change
in teacher education.

The German teacher education system is characterized by a
three-phased consecutive model comprising academic studies at
universities, pre-service teacher training at teacher training col-
leges and schools, and advanced training during the professional
career (Hericks, 2004). In addition, this model is embedded in a
complex multilayered governance structure (OECD, 2003). There-
fore, German teacher education is described as highly functionally
specialized, but also as loosely coupled or even disciplinary and
institutionally fragmented by international comparisons (Blomeke,
2006; Messner, 2012).

Around the year 2000, disillusioning results in international
large-scale student assessments' led to comprehensive debates
about the capabilities and shortcomings of the current school sys-
tem and teacher education, which is commonly subsumed under
the notion “PISA shock” (Raidt, 2010). During the past two decades,
these ongoing debates have been a major driving force for far-
reaching reform agendas enacted by the Standing Conference of
the Ministers of Education and Cultural Affairs (KMK).”> One
example is the introduction of compulsory and unifying educa-
tional standards aimed at the better alignment and coherence of
the teacher education system (KMK, 2014). Other reforms address
the expansion and better integration of practical studies during the
first phase of teacher education (Weyland, 2012), or foster coordi-
nation and cooperation among teacher educating facilities by
establishing centers for teacher education and schools of education
(Messner, 2012).

Moreover, the “PISA shock” has been identified as a landmark
“empirical turn” in educational science and a paradigm shift in
educational policy towards “output control” and “evidence-based
governance” (Halbheer & Reusser, 2008). Until the late 1990s, the
dominant governance policies referred to loosely coupled mecha-
nisms of “input control” through school authorities and relatively
autonomous and self-reliant school development (Altrichter, 2015).
While input control refers to the specification of curricula, and thus
what pupils should learn about, output control focuses on the skills
and abilities that pupils should achieve (KMK, 2016). Since the
enactment of educational standards by the KMK in the early 2000s,
schools are formally bound to match competence-oriented

! These assessments refer to PISA (Programme for International Student
Assessment), TIMSS (Trends in International Mathematics and Science Study), and
PIRLS (Progress in International Reading Literacy).

2 The Standing Conference of the Ministers of Education and Cultural Affairs is
one of the most influential political committees on educational policy at the federal
state level. Its German designation reads “Kultusministerkonferenz” (KMK).

requirements (KMK, 2014).

However, in addition to these reforms, a multitude of regional
and local model projects involving researchers and practitioners
alike have been facilitated too (Nickolaus, Abel, & Grasel, 2006).
More recently, a nationwide funding program called the “Teacher
Training Quality Campaign” (Qualitatsoffensive Lehrerbildung) was
launched by the Federal Ministry for Education and Research
(BMBF). Over two funding phases, the program facilitates 59
teacher educating universities with 500 million euros in total.
Overarching issues include, for instance, the increase of the prac-
tical orientation, the enhancement of school internships and the
development of professional advisory services (BMBF, 2017).

3. Research aims and analytical procedure

Against the backdrop of a multilayered, three-phased educa-
tional system, the aim of this paper is twofold. First, this paper
provides a conceptual analysis of the prevalent innovation and
transfer strategies, namely the top-down, bottom-up and collabo-
rative approaches, which allows for analyzing the given approaches
and creates visibility for conceptual research desiderata. The sec-
ond research aim is to provide theoretically informed suggestions
for the further development of innovation and transfer strategies in
teacher education by transferring the discourse on trans-
disciplinarity to the field of teacher education. To do so, two
analytical procedures are combined within this article: (1) a con-
ceptual analysis informed by a narrative literature review and (2) a
discourse transfer and a case-based illustration.

(1) The narrative literature review followed an inductive-
explorative rationale based on the authors’ interpretative
judgements (Bearman et al., 2012; Petticrew & Roberts,
2006). The start of the literature review comprises perti-
nent German-speaking special issues and edited volumes
concerned with “innovation and transfer” (Nickolaus et al.,
2006), “transfer and transfer research” (Gogolin & Prenzel,
2010), and *“innovation within the education system”
(Riirup & Bormann, 2013). In addition, a literature search was
conducted using “fis-bildung”, a database for German-
speaking literature, which also comprises papers from the
international scientific community. Subsequently, a concep-
tual analysis has been conducted based on an inductively
developed category system. The category system comprises
the following characteristics: “overall vision”, “process logic”,
“initiation context”, “innovation development”, “transfer
mechanism”, “distribution of tasks and responsibilities”,
“process ownership”, “goals and potentials”, “quality and
success criteria”, “challenges and limitations”, and “research
methodology”. Based on the conceptual analysis, further
research gaps and desiderata have been outlined.

(2) These research desiderata provide structural analogies to the
discourse of transdisciplinarity that has emerged in the field
of education and innovation in the 1970s and that has further
developed as a collaborative research mode to tackle com-
plex problems since the 1990s (Bammer et al., 2020;
Bernstein, 2015). In particular, the so called problem-solving
discourse of transdisciplinarity is currently popular in the
fields of sustainability, environmental sciences and health
sciences, among others (Hirsch Hadorn et al., 2008; Klein,
2014). This paper seeks to (re)connect the discourse of
transdisciplinarity to the field of (teacher) education and to
derive theoretically informed and experienced based sug-
gestions for a transdisciplinary approach in this field. Guid-
ing principles for transdisciplinary research and
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development are adapted to the field of teacher education
and provide conceptual advancements and the further
development of innovation and transfer strategies. To sub-
stantiate these conceptual considerations, illustrative ex-
amples from a selected research and development project
are presented and critically discussed.

4. Innovation and transfer strategies in teacher education

Despite the overall trend towards evidence-based governance,
in Germany the output orientation is relatively moderate in com-
parison to Anglo-American countries (Blomeke, 2006; Grasel,
2010). In addition, the reform agendas are far from being accom-
plished within academia and in the field of daily teaching practice.
Against this background, ideal-typical pathways for educational
change will be presented and critically discussed in this chapter.

4.1. Top-down approaches

Top-down approaches in teacher education refer mainly to
development programs and strategies, which follow a multistaged
and unidirectional process model. Top-down approaches are pre-
dominantly owned by researchers and/or representatives of
educational administration and are designed to implement in-
terventions either within university-based teacher education or
from the outside into target schools and classroom settings. The
linear multistaged process model distinguishes between two focal
levels, which should not be compromised by overlaps or back ref-
erences (Grasel, Jager, & Willke, 2005). The conceptual stage
comprises the initiation and design of an innovation, whereas the
application stage refers to its implementation and institutionali-
zation within a target environment. Top-down approaches are
characterized by a clear distribution of tasks, responsibilities, and
roles among the involved actor groups. Innovations are developed
primarily by researchers, while the representatives of the target
environment, such as students and teachers, are considered part of
the application fields instead of active agents of change (Riirup,
2013). Thus, in the context of top-down approaches, educational
change is characterized by the relative independency of in-
novations’ initiators from their recipients. In the context of school
development, this leads to a situation where innovations are
implemented from the outside into a given target system. Conse-
quently, teachers and principals are expected to follow the preset
instructions, while adaptions, modifications, and readjustments by
practitioners may compromise the intended effects of the
intervention.

Methodologically, top-down approaches resonate well with
experimental intervention research designs, following the logic of
randomized controlled trials (RCTs) (Cohen, Manion, & Morrison,
2018). RCTs are not only considered to be the methodological
“gold standard” for evidence-based educational research, but also
as an ideal approach for evidence-based innovation and transfer in
the educational field (Grdsel, 2010; Prenzel, 2010). Due to its
methodological rigor, these studies shall ensure that variations of
the target characteristics are identifiable as intended effects caused
by the intervention, while effects caused by other sources are kept
constant. Thus, interventions that have been proven to be effective
under controlled boundary conditions are considered effective in
comparable settings. For strict top-down approaches, imple-
mentation fidelity counts as the primary quality criterion for the
application of an intervention or innovation (Snyder et al., 1992). In
contrast, moderate evidence-based approaches proclaim that
factual efficacy should take priority over the ideal of

implementation fidelity (Grasel, 2010). Therefore, adjustments and
adaptions to field conditions are justified when they are theoreti-
cally well founded and documented to identify possible unintended
effects.

The major critique of top-down approaches addresses the
alleged ignorance towards the complex dynamics of the target field
and issues of limited acceptance and compliance by practitioners.
The dilemma that classical interventions require laboratory con-
ditions to be controllable implies de-contextualization from field
conditions, including the school type, the composition of the stu-
dent body, teaching styles and personality. Due to the heteroge-
neity of the educational system in Germany, it is hard to control the
environmental conditions completely. Further, the high conceptual
abstraction and scientific terminology of top-down approaches are
obstacles in the transfer or adaption to practitioners’ needs
(Broekkamp & van Hout-Wolters, 2007; Grasel et al., 2005).
Educational practice, in general, is under high reform and innova-
tion pressure, and objects to a multitude of reform agendas and
innovation strategies. Therefore, practitioners often enough remain
skeptical towards top-down innovation and transfer, which cannot
sufficiently guarantee a good fit to pre-existing structures, pro-
cesses, and working styles and account for a distinguishable benefit
for teaching practice (Grasel, 2010).

4.2. Bottom-up approaches

In contrast to top-down strategies, bottom-up approaches aim
to improve everyday teaching practice through participative
research and development. Bottom-up approaches emphasize the
active involvement of teachers and (co)ownership of the initiation,
development and implementation of innovations. Bottom-up ap-
proaches are understood as dynamic, iterative-cyclic and open-
ended processes. In contrast to externally developed in-
terventions, problem framing and the conceptualization of mea-
sures are developed primarily by or at least substantially together
with the actual target group — the practicing teachers.

Riirup (2013) refers to bottom-up approaches in a rather narrow
sense as grassroots initiatives that are independent of any admin-
istrative directives and public funding programs. This perspective
excludes bottom-up initiatives, which take up the reform agendas
induced and promoted by, e.g., federal state school authorities, the
KMK, or the BMBF. In these cases, innovations are initiated and
realized within the target system and owned primarily by local
school representatives. While bottom-up approaches are consid-
ered to have important impacts on school development and
improvement, these activities commonly do not qualify as inno-
vation transfer since they are highly contextualized and locally
bound (Grasel et al., 2005). Nonetheless, Riirup (2013) claims that
there is a vast number of local school development projects that
have an impact on other schools but stay below the radar of
administrative regulations and scientific observation initiatives,
which resonates with what Fullan refers to as “lateral capacity-
building” (2016, p. 120): the establishment of knowledge and
support networks across schools to foster school development. The
most prominent examples for self-reliant and highly successful
projects are the award winners of the “German School Prize”. This
prize honors innovative school improvement endeavors to
encourage further school improvement activities and to display
outstanding and guiding projects that can inspire others (Beutel,
Hohmann, Pant, & Schratz, 2016). Against this backdrop, it be-
comes apparent that Riirup’s conceptualization of bottom-up ap-
proaches as grassroots initiatives tends to be too narrow. Instead,
within this article, a wider understanding is suggested, which al-
lows for the involvement of administrative and scientific actors as
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long as the factual local school practitioners primarily own the
change process.

In contrast to the dissemination and transfer in the context of
top-down strategies, bottom-up approaches rely on diffusion
mechanisms based on adaption and appropriation processes
(Bormann, 2011). In this respect, practitioners actively take up,
further co-develop innovations, and maintain their ownership
during the innovation and distribution process. In addition, the
example of the German School Prize schools indicates a rather
horizontal outreach towards other schools and practitioners
instead of reaching directly upwards to administration and science
(Riirup, 2013). In this sense, it would be more precise to use the
term “horizontal approaches” instead of bottom-up. Nonetheless,
these diffusion mechanisms highlight and require the independent
ability and readiness of practitioners to identify, select and incor-
porate external impulses with respect to the local context. There-
fore, bottom-up approaches resonate well with social innovation
strategies (Loogma, Tafel-Viia, & Umarik, 2013), emphasizing the
relevance of social relations and institutional embeddedness. Social
innovations focus on how innovations change teaching behavior
and how they affect status hierarchies or professional identities.
From this point of view, the implementation of an external inno-
vation appears as a disruptive interference with established work
environments and professional self-concepts. This perspective
might also explain some of the reluctance or even opposition of
practitioners with respect to teacher education and school reforms.

Bottom-up strategies resonate highly with participative
research and development approaches, which are commonly sub-
sumed under the term action research. Action research emphasizes
capacity building and the empowerment of local practitioners
(Altrichter & Posch, 2018). Participatory action research proclaims
the even further emancipation and democratization of change
processes in teacher education and beyond. In alignment with that,
school development should be initiated and owned within the
target system, drawing on and utilizing context-specific knowledge
and resources. These approaches acknowledge teachers as profes-
sional actors with situational specific competencies. Moreover, they
advocate for school improvement initiatives, which draw upon
local expertise and the commitment of those who are most likely to
be affected to ensure in-depth and long-lasting change. Therefore,
practitioners are not restricted to being mere executing agents but
are encouraged to cocreate and take on responsibility for school
development more extensively. Furthermore, participative ap-
proaches consider research and development activities as analyti-
cally distinguishable but practically inseparable sides of the same
coin. Action research and participative research follow the
iterative-cyclic research and development logics. Thus, action and
reflection constitute the dualistic core of this kind of research,
comprising both epistemic and transformative aims (Vilsmaier,
Brandner, & Engbers, 2017).

However, bottom-up approaches mainly face critiques with
regards to the lack of methodological rigor towards the assessment
of cause-effect relations, an insufficient focus on more traditional
scientific quality criteria and the generalizability of research find-
ings (Altrichter & Posch, 2018). Likewise, the highly contextualized
and embedded problem-solving strategies may lead to specific
solutions and results, which in turn lead to certain limitations
concerning the diffusion of innovation.

4.3. Cooperative approaches

The controversies on innovation, implementation and transfer
strategies in teacher education peaked around 2010 and culmi-
nated in several pertinent special issues and edited volumes

(Gogolin & Prenzel, 2010; Nickolaus et al., 2006; Riirup & Bormann,
2013). During that period, the debate was increasingly influenced
by approaches highlighting boundary-crossing cooperation. For
instance, pertinent contributions by Grasel and Parchmann (2004)
and Bormann (2011) addressed the notion of a “mutual adaption
perspective” initially introduced by Snyder et al. (1992). The term
“mutual adaption” refers to approaches that acknowledge that
“implementation should involve adjustments in needs, interests,
and skills of participants and organizations as well as in project
goals and methods” (Snyder et al., 1992, p. 412; emphasis in orig-
inal). However, the degree to which local practitioners should have
an impact on the development and implementation of innovations
varies considerably.

Stark (2010) presents a research and development design that is
rooted in the logic of intervention studies but highlights the
importance of realistic field conditions. This evidence-based strat-
egy seeks to develop teaching formats highly adapted to the local
requirements while providing statistical findings on the effective-
ness of these interventions. Others refer to design-based research,
satisfying the need for scientific rigor while allowing for the
necessary freedom of design (Einsiedler, 2010; Grasel, 2010).
Another proposal by Grasel and Parchmann (2004) refers to a
“symbiotic implementation strategy” that allows for the involve-
ment of practitioners throughout the innovation and transfer pro-
cess. Nonetheless, the innovation and transfer process is still
primarily owned by researchers. This strategy also corresponds
with the output-oriented governance approach that specifies
rather broad objectives but grants high flexibility according to the
implementation of the reform agenda (Grasel et al., 2005). Others
highlight the social innovation aspect of change processes and
stress the importance of co-developmental or co-constructive
processes among the involved parties; thus, they refer to the
importance of local ownership of processes (Loogma et al., 2013).

Despite these differences, these approaches share — at least to
some degree — an understanding of the co-ownership of the
development, implementation, and transfer of innovations, which
is reflected in the distribution of responsibilities, roles, tasks, and
decision-making. The empowerment of local actors to be part of
and to impact innovation is likely to increase the acceptance due to
a better understanding and perceived relevance of the intended
purposes and outcomes and the specific needs of the local context.
This increased acceptance makes it more likely to activate local
resources and commitment. Moreover, collaborative processes are
more likely to follow a circular-iterative pattern, like bottom-up
processes, alternating continuously between problem framing,
(re)assessment, intervention, action, reflection, and adaption
(Bormann, 2011). Thus, the conceptualization and application
stages are intertwined.

However, due to the assumed lack of temporal resources and
methodological capacities, it remains to be discussed to what
extent practitioners should and could contribute to (traditional)
research processes aiming to acquire empirical evidence. In this
context, some authors argue that qualitative methods also provide
necessary openness for practitioners’ participation (Altrichter &
Posch, 2018). Despite this unsolved controversy, in general,
collaborative approaches set their goals rather high by claiming the
capability to conduct both in-depth research-practice collaboration
and methodologically sound research.

Against this backdrop, one major point of critique refers to the
balancing act between top-down reform agendas and bottom-up
school improvement interests. For instance, Riirup (2013) argues
that cooperative research and development approaches are at risk
of remaining somewhat tender forms of top-down approaches,
while innovation impulses primarily resemble overall reform
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agendas. From this point of view, practitioners would take on the
role of researchers’ accomplices or vicarious agents to reform
agendas preset by educational administrations instead of truly
engaging as self-independent “change agents” (Rogers, 2003).
Another point of critique addresses that the general thrust of
innovation still focuses on the school level and everyday practice,
while practitioners’ expertise has no direct impact on academic
practice. In addition, the comprehensive resource intensity, which
in-depth cooperative approaches require, is highlighted. The
establishment of stable and functioning relations between various
organizations entrusted with teacher education is not only time-
consuming but also requires necessary motivational, social, and
organizational prerequisites.

4.4. Contrasts and commonalities

With regard to the outline of the three ideal-typical approaches
for the initiation and establishment of advances in teacher educa-
tion, essential differences became apparent. These differences are
summarized in Table 1.

Despite these differences and complementarities, the outlined
innovation and transfer strategies tend to be conceptually biased
when considering contexts where actors from different organiza-
tional and institutional backgrounds work together. Under these
circumstances, each approach implies that the primary target level
for innovations rests at the level of school practice. When univer-
sities, teacher education colleges and schools collaborate, innova-
tion pressure is conceptualized predominantly within the
innovation, implementation and transfer discourse as either
pointing vertically down along an assumed institutional chain from
academia or governmental agencies at schools or horizontally from
schools to other schools. However, none of the discussed ap-
proaches explicitly questions the implied unidirectional aim.

These tacit implications become essentially problematic when
the improvement of teacher education becomes the focal aim
instead of teaching and school improvement. Such perspectives
neglect to acknowledge more recent trends in German teacher
education, as already indicated in chapter 2.

What remains conceptually underexposed is,

first, that

Table 1
Ideal-typical pathways for educational change in teacher education.

innovations at the school level often enough imply or even require
innovations at the academic and governmental levels. Second and
even more important, university-based innovations aspiring to be
of practical relevance at the school level should also integrate suf-
ficient expertise, experiences, and perspectives from its represen-
tatives. The increase of practical studies and the improvement of
coherence among the phases in teacher education facilitate and
also require bidirectional or symmetrical innovation mechanisms
(Boer et al., 2018; Kleemann, Jennek, & Vock, 2019). These mech-
anisms indicate fruitful pathways for educational change where
field practice and practitioners’ expertise improve academic
teaching and learning alike.

5. Bridging the gap: a transdisciplinary perspective in teacher
education

Drawing on the concept of transdisciplinarity, the fifth chapter
provides further conceptual considerations on how cooperative
approaches could foster more integrative and thus symmetrical
innovation and transfer strategies that serve both academic teacher
education and school practice. These considerations will be further
illustrated by examples from a research and development project in
teacher education.

5.1. Theoretical background on transdisciplinarity

The discourse on transdisciplinarity has a firm stance within
sustainability, environmental and health science, but it is likewise
influenced by humanities and science and technology studies
(Hirsch Hadorn et al., 2008; Klein, 2014; Lang et al., 2012). Trans-
disciplinarity represents an integrative research and development
approach that acknowledges different sources of knowledge and
ways of knowing across disciplinary, organizational and institu-
tional boundaries. Transdisciplinarity resonates with what Now-
otny and colleagues have introduced as Mode-2-knowledge
production (Nowotny, Scott, & Gibbons, 2001). Traditional science
and research (Mode-1-knowledge production) are based on tradi-
tional criteria such as objectivity, reliability, and validity. This type
of research is characterized by a strict distinction between

Characteristics

Top-Down Approach

Cooperative Approach

Bottom-Up Approach

Overall vision

Process logic

Initiation context
Innovation development
Transfer mechanism

Distribution of tasks and
responsibilities

Process ownership
Goals and potentials

Quality and success criteria
Challenges and limitations

Research methodology

authoritative-interventional development
and implementation

unidirectional and multistaged; separation
of initiation and transfer of innovation
reform agendas; research projects

development by researchers/experts

scale-up through dissemination and
transfer

researchers are initiators, developers, and
implementers of innovation; practitioners
are executing agents

external researchers and experts
evidence-based and policy-driven teaching
and school improvement

implementation fidelity and evidence-
based effects on target criteria

risk of ill-fit with local needs; lack of
acceptance and compliance in the field
mostly quantitative, (quasi-) experimental
intervention designs and randomized
controlled trials

boundary-crossing collaboration

iterative-cyclic; initiation and transfer are
intertwined

fit of political/research agendas and local
needs

co-construction and mutual adaption

transfer and diffusion through cooperative
relations

researchers and practitioners are co-
initiators, co-developers and co-
implementers of innovations

shared among researchers and practitioners
evidence-based capacity building

effects on target criteria; acceptance and
participation of target group
resource-intensive (financial/temporal);
requires high commitment

broad range of methodology, including
quantitative, qualitative and mixed-
methods approaches

self-reliant school and teaching
development

interactive-cyclic; unity of invention and
enactment of innovation

practical challenges and needs

participative capacity building by
practitioners

diffusion of innovation through
appropriation and adaption

practitioners are initiators, developers, and
implementers; researchers are facilitators
and critical friends

internal agents teachers and principals
capacity building; oriented to the demands
and needs of the target group

acceptance and participation of target
group

limited generalizability due to context
specificity

mostly qualitative research approaches;
descriptive statistics
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knowledge acquisition and knowledge application. In contrast,
Mode-2-knowledge production takes account of both epistemic
and transformative aims, e.g., the change of educational research
and practice. Therefore, transdisciplinarity is characterized by an
extended scope comprising not only scientific research standards
but also addressing the applicability of research results, the di-
versity of disciplinary and professional cultures and the organiza-
tional heterogeneity in academia and practice. In addition to
scientific credibility, this requires social accountability and reflec-
tivity and an extended understanding of quality control (Lang et al.,
2012). The claimed potential of transdisciplinary research and
development lies within its capability of creating spaces for mutual
learning and producing results that have positive effects on the
legitimacy and acceptance of advances and innovations. Therefore,
it is claimed that transdisciplinary processes increase the chances
of transfer and diffusion by being socially and culturally robust
(Nowotny, 2003; Vilsmaier et al., 2015).

Based on this theoretical background, four basic guiding prin-
ciples for transdisciplinary research and development have been
outlined in the context of teacher education: “problem-solving
orientation”, “multi-perspectivity”, “participation” and “(re)inte-
gration” (Straub & Dollereder, 2019). First, a problem-solving
orientation refers to the notion that collaboration should address
concrete challenges deemed relevant by the involved actor groups.
Second, it reflects the commitment to generate factual advance-
ments to tackle these challenges, which again are considered
suitable as such by the given actor groups. Multi-perspectivity
addresses the need for various sources of knowledge across disci-
plines, professional backgrounds and levels of experience to
address both practical and academic requirements. Participation
highlights the necessity and advantages of in-depth engagements
among various reference groups. Finally, (re)integration refers
again to a twofold objective. First, there is the requirement for the
epistemic, social and organizational integration of the relevant
actor groups into cooperative processes. Second, co-constructed
results and products have to be established within the reference
systems such as universities, teacher education colleges and
schools.

A — Societal practice

1A — Societal problems

2A — Societal
actors / discourses

3A — Innovations for
societal practice

B — Transdisciplinary
process

1B — Problem
framing and team
building

2B — Mutual
learning and

knowledge
integration

3B — Re-
Integration and
application of
knowledge

5.2. Conceptual framework of transdisciplinary processes

Fig. 1 displays an ideal-typical transdisciplinary process model
(Jahn, 2008; Jahn, Bergmann, & Keil, 2012). This model distin-
guishes between “societal practice” and “academic practice” as two
different reference systems (see columns A and C). Each system is
defined by specific types of problems or challenges, involved actor
groups, and discourses. It is assumed that innovative advancements
necessarily refer to the specific problem perceptions within the
given reference system (see rows 1 and 3). Consequentially, societal
and academic practices are understood to be loosely coupled.
Therefore, innovations developed in academic practice do not
automatically initiate innovations in societal practice and vice
versa. Transdisciplinary research and development spaces aim at
fostering co-constructive interrelations between both reference
systems through a three-staged process (see column B). Despite the
seemingly linearity of the consecutive steps displayed in the figure,
transdisciplinary engagement follows iterative-cyclic and adjusting
processes. The key steps are (1B) “problem framing and team
building”, (2B) “integration through mutual learning and co-con-
struction” and (3B) “re-integration and application of knowledge”.

5.2.1. 1B — Problem framing and team building

In transdisciplinary processes, the initial activities of problem
framing and team building are essential. They address the need to
identify and construct shared problem understandings across
disciplinary, professional, organizational and institutional bound-
aries (Lang et al., 2012; Scholz & Steiner, 2015) and intersect both
challenges of everyday practice (1A) and academic research in-
terests (1C). Since joint problem framing highly depends on the
integration of different perspectives, the question regarding
whether the actors are necessary, sufficiently qualified and legiti-
mate for appropriate problem framing becomes an issue of its own
(see A2 and C2; Lang et al., 2012). Moreover, the two main tasks of
the first phase — problem framing and team building — are mutu-
ally dependent. Therefore, they should not be predefined a priori,
but instead be explicitly dealt with as part of the transdisciplinary
process (Muhar, Vilsmaier, Glanzer, & Freyer, 2006).

C — Academic practice

1C — Academic problems

2C — Academic
actors / discourses

3C — Innovation for
academic practice

Fig. 1. Process model for transdisciplinary cooperation based on Bergmann et al. (2012) and Jahn (2008).
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A — School practice

1A — Challenges in
everyday school teaching

2A — Educational

practitioners and
school-based

practices

3A — Innovations for
teaching practice at
schools

B — Transdisciplinary
processes in TDTs

1B — Problem
framing and team
building

2B — Mutual
learning and
knowledge
integration

3B —Re-
Integration and

application of
knowledge

C — Academic practice

1C — Research interests
and challenges in
academic teacher
education

2C — Scholars and
academic
discourses

3C — Innovation for
academic practice at
universities

Fig. 2. Adapted process model of transdisciplinary cooperation in teacher education.

5.2.2. 2B — Mutual learning and knowledge integration

Transdisciplinary research is based on the process of mutual
learning and knowledge integration (Scholz & Steiner, 2015;
Vilsmaier et al., 2015). Mutual learning refers to the ability to learn
from and with different actor groups through the exchange and co-
construction of knowledge and experiences (Van den Bossche,
Gijselaers, Segers, Woltjer, & Kirschner, 2011). In addition, mutual
learning also requires the adoption of mutual perspectives and the
elaboration of a common understanding (Bayerl & Steinheider,
2009). To do so, the recognition of the differences in ways of
perceiving, knowing, acting, and being becomes essential
(Vilsmaier, Brandner, & Engbers, 2017). Co-constructive knowledge
integration fosters a comprehensive understanding of the others’
viewpoints, needs, and working methods and serves to consolidate
the common ground (Bayerl & Steinheider, 2009). To develop a
shared understanding of the problems and potential problem-
solving approaches, collective reflection, critical feedback, and
constructive conflicts are needed (Van den Bossche et al., 2011). The
adoption of the others’ perspectives helps to rethink viewpoints
that are taken for granted within certain fields of expertise. In so
doing, involved actors are more likely to generate new insights and
knowledge on a more comprehensive basis.

5.2.3. 3B — Re-integration and application of knowledge

Joint problem framing and co-constructive processes ensure
that various expertise and needs are taken into account to generate
joint results and products that are socially (and culturally) robust
(Nowotny et al., 2001; Vilsmaier et al., 2015). The reintegration and
application of knowledge is directed at academia (3C) and practical
fields (3A) alike, which requires balancing the scientific quality
criteria and requirements for everyday practice. Again, another aim
of integrative and collaborative approaches is to increase the
legitimacy and ownership of co-produced results (Lang et al., 2012).
Consequentially, transdisciplinary processes allow not only the
interrelation of loosely coupled reference systems but also foster
the reintegration and sustainable application of the co-developed

concepts, products, practices and knowledge in the reference
systems.

5.3. Transdisciplinary Development Teams in teacher education

The following outline of the Transdisciplinary Development
Teams (TDTs) within the research and development project ZZL-
Netzwerk® illustrates how innovations can be co-constructed and
established at the boundary of university-based teacher education
and school practice. To do so, the organizational structure and
teamwork arrangements within the TDTs are exemplified and
critically compared to the general process model of trans-
disciplinary cooperation (see Fig. 2).

The project’s overall aim is to develop advances in teaching and
teacher education through joint endeavors among representatives
from universities, teacher training colleges, schools, and extramural
partners. Since 2016, the representatives of these institutions
established eight TDTs, which are characterized by collaboration on
“equal footing” and within a “culture of togetherness”. In alignment
with overall reform agendas, they cover four pressing challenges in
teacher education: “Competence-oriented Instruction”, “Inclusive
Schooling”, “Mentoring in Practical Studies” and “Teachers’ Health”.
TDTs are the main collaborative units within the network. TDTs are
conceptualized as transdisciplinary research and development
spaces where especially researchers and teachers and in part stu-
dents, pre-service teachers, principals, teacher training educators
from teacher training colleges, pedagogues from extra-curricular
educational institutions, and authority representatives collaborate
(Straub & Dollereder, 2019). In addition, the TDT work organization
resonates with elements of (participative) action research
(Altrichter & Posch, 2018) or design-based research (Bakker, 2018;

3 The ZZL-Netzwerk is located at the Center for Teacher Education at the Leu-
phana University Liineburg, Lower Saxony, Germany and is part of the Teacher
Training Quality Campaign funded by the German Ministry of Education and
Research (BMBF).
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McKenney & Reeves, 2018). In this regard, iterative cycles of
problem-framing, joint co-construction, and implementation, as
well as reflection, are constitutive elements of the TDT work. In
addition, action-oriented research and development was also
complemented by accompanying research following more classical
research approaches. These refer, for instance, to effectiveness
research using pre-post designs or in-depth interview studies
aiming to address explorative research questions.

5.3.1. 1B — Problem framing and team building in the TDTs

The preferably open-ended iteration between problem framing
and team building was in practice prestructured by two main fac-
tors (Straub & Dollereder, 2019). First, the logic of external funding
made it necessary to determine the focal aspects of the research
and development program prior to the resource allocation. There-
fore, primarily researchers have set the overarching topics. These
topics display general debates and mandatory educational policies
and reforms, while the specification of particular research and
development interests are jointly elaborated in the TDTs. Second, a
mixed strategy for team member acquisition becomes apparent on
an overall level. First, pre-existing connections, for instance, with
partner schools, have been intensified, while personal contacts
helped to establish new partnerships with additional schools and
other relevant organizations. This mixed strategy helped to balance
different requirements such as a) the need for sufficient expertise
from relevant target institutions (e. g. universities, schools, teacher
training seminars, and extra-curricular educational institutes), b)
meeting productivity expectations and c¢) maintaining stable in-
depth collaboration. Thus, while keeping the overarching goals in
mind (such as “Competence-oriented Instruction”, “Inclusion”,
“Mentoring”, and “Teachers’ Health”), key selection criteria for
team members included their relevant professional backgrounds,
regional affiliations, and capabilities for long-term cooperation.

Consequentially, each team consisted of at least educational
researchers and teachers representing the two focal institutions:
universities and schools. In addition, depending on the specific
research and development goals, further actor groups such as
students, teacher training educators at teacher training colleges
and representatives from educational administration and extra-
curricular institutions were part of the core team (for a detailed
overview of involved actor groups in each TDT, see (Straub &
Dollereder, 2019: 71).

Nevertheless, the teambuilding and joint problem framing
process was subject to intense negotiations and required significant
time and commitment. In this regard, not only research and
development goals had to be jointly specified and readjusted over
time but also particular organizational processes, team members’
roles and responsibilities had to be established during the process.
To do so, the TDTs comprising all involved actor groups met on
average every three to six weeks. Depending on the particular work
organization, additional tasks, preparatory sessions, and individual
meetings became necessary.

The following paragraph provides an illustrative example for co-
constructive problem framing within the TDT “Teaching in Inclu-
sive English Settings” (Straub, Spohrer, & Meimerstorf, 2019). The
team was comprised of up to 16 team members from various actor
groups, such as a professor and a research assistant for English
didactics, subject and special education teachers, a school principal,
students, teacher training educators, preservice teachers and, oc-
casionally, a representative from educational administration.
Among others, they agreed to jointly develop and establish a
university-based seminar focusing in particular on student teach-
ers’ development of attitudes, beliefs and competencies for inclu-
sive English teaching (Blume, Gerlach, Roters, & Schmidt, 2019). In

this regards a broad understanding of inclusion was established,
which highlights the requirement to embrace pupils’ general het-
erogeneous abilities and performance. In this regard, however, a
debate arose concerning which aspects in particular should be
focused on within the seminar. Initially, researchers and experi-
enced teachers alike advocated general principles for inclusive
teaching, which, for instance, were inspired by the universal design
for learning (Blume et al., 2019). This approach was supposed to
avoid that student teachers apply schematic knowledge instead of
developing reflective competencies. However, student teachers,
which were a part of the TDT, articulated their needs also to be able
to deal with formally diagnosed special educational needs in
particular. In this case, experienced teachers reconsidered their
position and agreed that it is particularly challenging for novice
teachers to interrelate highly abstract principles on inclusive edu-
cation on the one hand and practical requirements concerning
formally diagnosed special educational needs on the other hand.
Consequentially, the TDT agreed to better balance holistic princi-
ples with pragmatic requirements.

Subsequently, this example of problem framing illustrates not
only how this particular TDT aimed to interrelate scholarly and
pragmatic requirements (theory-practice interrelation) but also
how to mediate novices’ needs and experts’ aspirations. In addition,
problem framing has to be understood as a recurring process,
which is embedded in the cyclic research and development process.

5.3.2. 2B — Mutual learning and knowledge integration in TDTs

As outlined previously, mutual learning and knowledge inte-
gration are paramount features for transdisciplinary research and
development processes. To facilitate both, within the eight TDTs,
various forms of work organization have been established
comprising different actor groups, collaborative and co-
constructive processes, and dimensions of output and outcomes
(Kulin, 2019; Straub & Dollereder, 2019). A central format for
collaborative exchange and co-construction referred to regular TDT
meetings, which again are closely coupled with the co-teaching
arrangements of university-based seminars, school-based teaching
or advanced training offers.

The following example of the TDT for “Competence-oriented
instructional design in German didactics” is used to illustrate how
the overall TDT work organization fosters mutual learning and co-
constructive process and knowledge integration. In this particular
example, three different collaborative formats are interrelated,
namely, (1) regular TDT meetings, (2) a three-semester university-
based Master’s course and (3) so-called “Tandems” between stu-
dents and teachers during school-based work placements
(Weinhold, 2018). Moreover, the example provides insights about
how the work organization promotes the interrelation between
research, development and implementation activities.

The TDT consists of three major actor groups: two researchers in
the field of German didactics, about eight to ten student teachers
and ten established primary school teachers from regional partner
schools (neta] = 20 to 24 TDT members). During the monthly 2-h
TDT meetings (1), the team jointly addressed practice-based chal-
lenges in literacy acquisition and orthography, which were brought
up by the participating teachers and student teachers. In addition to
the general principles for TDT work (see chapter 4.2; Straub &
Dollereder, 2019; Weinhold et al., n.d.), team-specific procedures
have been established, which provide organizational structures
(regular agenda items) and orientations with regard to the
analytical steps for discussing content-related and didactical issues.
Despite the fact that these characteristics have evolved over time,
they also correspond to general findings in the research on teacher
professionalization and advanced teacher training (Weinhold,
2018, p. 167).
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In addition, the TDT meetings are closely related to a three-
semester master’s course (2). This project-oriented course com-
prises a five-month work placement at schools, which is framed by
preparatory, accompanying, and follow-up courses at the univer-
sity. During these courses, student teachers and researchers lay the
theoretical foundation and engage in in-depth discussions about
content knowledge and pedagogical content knowledge regarding
the overarching field of literacy acquisition and orthography. In
addition, student teachers carry out research projects on teaching
development. This inquiry-based learning approach aims to facili-
tate students’ professional development (Straub & Waschewski,
2019) while developing also empirical insights that are included
in joint conference presentations and publications (cf. Weinhold
et al,, n.d.).

Moreover, during the long-term work placements, student
teachers and experienced teachers form so-called “Tandems” (3).
Within these, students and teachers engage in co-planning, co-
teaching and co-reflection actives with regard to daily teaching
practice. These tandem settings are supposed to stimulate knowl-
edge integration through mutual learning and the co-construction
of didactical arrangements. Hereby, students provide primarily
theoretically and conceptually informed perspectives, while
teachers contribute practical expertise and knowledge about local
contexts (for instance, about pupils’ performance levels or organi-
zational processes at schools). Moreover, students and teachers
take on hybrid roles by blurring the distinction between investi-
gating and practical teaching (Weinhold et al., n.d.).

Finally, the accompanying TDT meetings (1) allow for sharing
experiences and expertise among different tandems about the
challenges they face during their daily practice, discussing potential
solutions and jointly reflecting about eventual implementations.
After finishing the three-semester course, student teachers leave
the TDTs. Apart from some fluctuations, researchers and teachers
continue with the next TDT cycle. In addition, regarding co-
constructive development and action-based inquiry, during each
cycle, accompanying research activities were conducted, using, for
instance, pre-post competence tests to assess students’ and pupils’
performance development (Waschewski, 2018; Weinhold et al.,
n.d.). Complementary in-depth interviews were conducted to
study developments in teacher’s beliefs and self-efficacy
(Waschewski, 2018).

The example of the TDT on German didactics has to be consid-
ered as fairly extensive, especially about the temporal requirements
and organizational interrelations. Other TDTs, for instance, usually
accompany one or two-semester seminars. In addition, the close
coupling between university-based courses and classroom teaching
is particularly characteristic for a TDT directly related to a teaching
subject.* Other TDTs, such as those addressing “Teachers’ Health”
(Peperkorn & Frohn, 2018) and “Mentoring in Practical Studies”
(Beckmann et al., 2018), focus their attention primarily at
university-based seminars or advanced teacher training programs,
respectively.

5.3.3. 3B — Re-integration and application of knowledge in TDTs
The previous section has already shown that TDTs do not only
aim to jointly co-create, but they also aim to co-conduct and co-
revise concepts, materials, and learning modules and engage in
the implementation of these results. In this way, the TDT work is
also concerned with the application of co-produced knowledge and
its re-integration into the primary reference systems. In doing so,

4 For further examples, see Schilling and Leif (2019) with regards to mathematics
didactics at the secondary level and Biirgener and Barth (2018) regarding basic
social and science studies in primary schools.

TDTs contribute to satisfying professional requirements and needs
regarding different stakeholder groups. Students, for instance,
benefit from the close interrelation of scholarly knowledge and
practical expertise. These courses foster, for example, the devel-
opment of attitudes, beliefs and competencies for inclusive English
teaching (Blume et al., 2019), competencies in basic social and
science studies with a particular focus on education for sustainable
development (ESD) (Biirgener & Barth, 2018), and competence
development regarding mathematical problem-solving (Schilling &
Leif}, 2019).

Moreover, practitioners also benefit from their engagement
within the TDTs. In addition to having access to various teaching
concepts and materials (ZZL-Netzwerk, 2018), teachers are directly
involved in mutual learning and co-constructive processes.
Consequentially, the accompanying research findings indicate, for
instance, that German teachers feel empowered to critically and
reflexively implement significant changes in their teaching prac-
tices concerning learning content, materials and the learners’ and
teachers’ perspectives (Waschewski, 2018). Another example refers
to advanced teacher training modules, which foster school-based
mentors’ conversation and feedback competencies to support
preservice teachers during their school-based work placements
(Beckmann, 2019).

Finally, the boundary-crossing TDT work provided significant
outcomes for university-based teacher education and educational
research. In total, ten university-based courses have been estab-
lished addressing pertinent facets of the overarching topics
“Competence-oriented Instruction”, “Inclusion”, “Mentoring”, and
“Teachers’ Health” (ZZL-Netzwerk, 2018). Moreover, within the
project’s context, 40 publications have been released so far, out of
which 18 papers refer at least to some extent to students’, pupils’ or
teachers’ competence development, the seminar and teaching ar-
rangements or the TDT concept and work organization. There are
also examples of co-authorships among researchers, students and
practitioners in publication media with scientific and practical
scopes (Beckmann et al., 2018; Straub, Spohrer, & Meimerstorf,
2019; Weinhold et al., n.d.).

Apart from generating immediate benefits for participating
team members, TDTs are also concerned with the institutionaliza-
tion, dissemination and transfer of outcomes into the primary
reference systems. Thus, TDT work resonates with aspects of
design-based research, which addresses questions of transferability
(Bakker, 2018). In addition, students and practitioners are begin-
ning to tentatively act as change agents (Rogers, 2003) who are
encouraged and empowered to feed their new capacities into their
school practice and spread these among their colleagues
(Waschewski, 2018). With regard to the TDT on German didactics, a
recent change in the team member composition was that the
number of participating teachers from a partner school, which
showed promising changes in teaching practices, was reduced.
These teachers are alternating their participation in the TDT
meetings, while teachers from another partner school are able join
the next research and development cycle. In this regard, a mid- and
long-term goal addresses the establishment of self-reliant working
groups in the fashion of Professional Learning Communities (PLCs)
(Stoll, Bolam, McMahon, Wallace, & Thomas, 2006) or Communities
of Practice (COPs) (Sim, 2006; Sutherland, Scanlon, & Sperring,
2005). However, this kind of transfer mechanism is in its early
stage and requires significant support from the local school man-
agement. In addition, this strategy has to be further consolidated
before other TDTs may consider adapting similar approaches.

Corresponding to the transfer of TDT outputs into the school
field, further measures were taken to implement university-based
seminars and teaching modules within the broader study
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curriculum. These university-based seminars and teaching mod-
ules require intensive dialogue and negotiations with teaching
colleagues, module managers and the deans’ offices. In some cases,
for instance, with regard to the seminar on teachers’ health, the
course had to be adapted to fit into the study structure and to reach
a necessary consensus among cooperating lecturers. In other cases,
research assistants switched to faculty positions where they inter
alia work on the further development and implementation of TDT
outputs at the faculty level.

In addition to that, the outlines of each seminar concept, the
material collections and the advanced training modules are pub-
licly available in German via the project’s web site (ZZL-Netzwerk,
2018). At present, a video portal is under construction in which a
series of video-based teaching-modules will be accessible, which is
an additional channel for the distribution of teaching materials.

6. Discussion and conclusion

In the following, the results of the conceptual analysis (chapter
4) and the introduction of a transdisciplinarity approach to teacher
education (chapter 5) will be critically discussed. The final section
states the key conclusions and outlines some limitations and our
future outlook.

6.1. Critique on prevalent pathways for educational change

The outline of current trends and frictions in educational policy
and reform agendas displays an ambivalent picture. Top-down
approaches resonate with competency-based educational stan-
dards, evidence-based monitoring, and output control. The ad-
vantages lie in the articulation of evidence-based intervention
programs for school, teaching, and professional development
(Prenzel, 2010). Such programs are usually highly specialized and
focused on selective outcomes. The factual effectiveness of these
programs depends considerably on their implementation fidelity
and the practitioners’ compliance. Moreover, top-down strategies
usually do not allow for adjustments to local contextual conditions.
Thus, externally driven, punctual interventions and development
measures tend to lack the necessary transformative momentum to
induce long-lasting change.

In contrast, bottom-up approaches foster self-reliant school
improvement and regional model projects for professional devel-
opment. Bottom-up approaches usually integrate target groups and
allow for participation in and the coownership of processes. Prac-
titioners’ involvement is considered to be a necessary requirement
for the initiation of educational change that addresses the funda-
mental structures and processes of a given target system. Therefore,
the practitioners’ commitment and support are essential for ca-
pacity building and transformation. However, they tend to be
bound to socio-cultural and historical trajectories and evolutionary
and small-scale innovations. Therefore, bottom-up approaches
especially face limitations with respect to systematic and evidence-
based change processes and diffusion.

More recently, collaborative approaches based on participative
interaction across professional, institutional and organizational
boundaries have gained increasing attention within the discourse
on innovation and transfer in teacher education. These trends also
correspond with Anglo-American developments towards more
systemic and interconnected modes of educational change (Fullan,
2016; Hargreaves & Shirley, 2009). Cooperative approaches aim to
balance evidence-based professional development and reflective
capacity building, which is of particular importance since the
loosely coupled three-staged teacher education model was never
seriously called into question. Collaborative approaches promise to
provide necessary integration and interconnection at

organizational, curricular and personal levels to ensure effective
and adaptive teacher education (Hericks, 2004).

However, throughout chapter four, it was elaborated that all
three approaches are conceptually biased in terms of focusing on
developing and establishing innovation and advancements at a
single outcome level, mostly the school level. Against this back-
drop, it has been argued that the long-term innovative capacity and
effectiveness of teacher education, in general, requires a more
systemic perspective, which takes the interdependencies among
various institutions and actor groups into account to foster overall
advancements in the multilayered teacher education system.

6.2. Reflecting the transdisciplinary approach in teacher education

Based on the previous considerations, a transdisciplinary
approach was introduced. Transdisciplinarity is an integrative
mode of research and development, which advocates for the
interrelation of different sources of knowledge and ways of
knowing across disciplinary, organizational and institutional
boundaries. Moreover, transdisciplinarity offers guiding principles
and integrative process logics to organize mutual learning,
knowledge integration and the development of outcomes and
outputs that address interrelated challenges across the three-
staged teacher education system. For instance, the TDT work is
characterized by “problem-solving orientation”, “multi-
perspectivity”, “participation” and “(re-)integration” (Straub &
Dollereder, 2019) and follows iterative processes of “problem
framing and team building”, “integration through mutual learning
and co-construction” and “re-integration and application of
knowledge”. In this respect, transdisciplinarity resonates with and
also integrates characteristics of other collaborative approaches
such as Third Space (Fraefel, 2018; Zeichner, 2010), Community of
Practice (Sim, 2006; Sutherland et al., 2005) and Research-Practice
Partnerships (Coburn & Penuel, 2016; Penuel, Allen, Coburn, &
Farrell, 2015). However, in contrast to the prevalent collaborative
approach, transdisciplinarity highlights not only the integration of
different actor groups within co-constructive processes but also a
more symmetric benefit from generated outputs.

Moreover, as the examples from the project ZZL-Netzwerk il-
lustrates, TDT work allows at least to some extent the blurring of
traditional roles among researchers, students and teachers. In
addition to university-based teaching and research, researchers
engage in facilitating and co-constructing counselors for students
and practicing teachers at schools. Students engage in inquiry-
based learning processes, where they engage in the co-
constructive preparation, conduct and reflection of teaching and
in the accompanying research activities. Finally, teachers engage in
co-constructive development and reflection processes within the
TDT and act as mentors, designers and experts for teaching practice.
In this regard, TDTs activities resemble participatory action
research (Altrichter & Posch, 2018) and design-based research
(Bakker, 2018).

However, the case study on TDTs also revealed some challenges
and limitations. It became apparent that such boundary-crossing
collaboration requires comprehensive negotiation and commit-
ment from each involved party. Thus, TDT work has to be under-
stood to be quite resource intensive. As illustrated in chapter 5.2,
TDTs had to balance collaborative formats, which, on the one hand,
foster co-constructive processes and, on the other hand, promotes
cooperation, which utilized the effectiveness of the division of
labor.

Moreover, the available temporal resources, especially those of
participating teachers, remained considerably scarce. This is due to
the fact that the initially agreed reduction of teaching hours, to
compensate for the additional workload, was eventually
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withdrawn by the Ministry of Education and Cultural Affairs.
Consequentially, teachers received moderate monetary compen-
sation, but had to manage an additional workload on top of their
regular working hours, which is also the reason why the TDT work
focused primarily on the dialogue-oriented elaboration of practice-
based issues and the co-construction of potential solutions during
TDT meetings, classroom observations and individual meetings
with students. Eventually, TDT work would presumably benefit
from the further interrelation between development and research
activities, such as writing research journal papers or participating
in data gathering and analysis; however, additional research and
documentation requirements have not been viable, especially for
the participating teachers. Therefore, primarily the participating
researchers have conducted scientifically elaborate studies.

Finally, the claim for evidence-based research on the intended
effects was approximated but not satisfied completely. The condi-
tions and dynamics of TDTs hardly allow for experimental research
designs. Especially, the requirements for randomization were
factually not achieved. At the TDT level, these requirements would
delicately violate the autonomy and self-determination of the
participating actors since their foremost voluntary engagement is
driven by personal interests. Similar points of critique hold true for
the evaluation of the teaching concepts and materials that have
been applied in unique seminar and teaching settings. Thus, the
evaluations are based primarily on pretest-posttest designs. In a
pointed way, Nicolescu (2008) describes this dilemma as a shift
from “in vitro” to “in vivo” research.

6.3. Conclusion

Transdisciplinarity has been introduced as an integrative mode
of research and development facilitating co-constructive in-
terrelations of different bodies of knowledge, perspectives, and
interests across professional, institutional and organizational
boundaries. In this way, transdisciplinarity resonates strongly with
recent collaborative approaches for innovation and transfer in
teacher education. Moreover, transdisciplinarity provides theoret-
ically informed principles and an iterative-cyclic process model,
which support and allow for the further development of current
approaches, such as Third Space, the Community of Practice, and
Research-Practice Partnerships. In particular, transdisciplinarity
advocates for a more integrative and systemic pathway to educa-
tional change, which is of particular importance with regard to the
backdrop of the multilayered and institutionally fragmented
teacher education system in Germany.

However, the foundation of the underlying conceptual analysis
is rooted in a narrative literature review, which allows for a broad
but necessarily abstract and potentially biased overview of the
comprehensive discourse on innovation and transfer. Moreover, up
to now, there are comparatively few theoretical contributions and
empirical studies related to the concept of transdisciplinarity as a
conceptual framework for the analysis or design of boundary-
crossing collaboration in teacher education. Thus, further
research efforts are needed to theoretically and empirically sub-
stantiate the conceptual considerations made in this article.

Author contribution

Robin Straub: Conceptualization, Methodology, Writing - orig-
inal draft, Writing - review & editing, Ulli Vilsmaier: Conceptuali-
zation, Methodology, Writing - review & editing.

Declaration of competing interest

The authors declare no conflict of interest. All authors listed

have made a substantial, direct and intellectual contribution to the
work, and approved it for publication.

Acknowledgments

This article has been written in context of the project ZZL-
Netzwerk, which is kindly supported by the Teacher Training
Quality Campaign (Qualitatsoffensive Lehrerbildung), a funding
program by the German Federal Ministry for Education and
Research (BMBF) (grant number: 01JA1603; http://www.leuphana.
de/zzl-netzwerk). The authors are thankfully for the feedback by
the Td Methods group at the Methodology Center of Leuphana
University Liineburg and by anonymous reviewers. In addition
Carolin Michels is thanked for editorial assistance. The re-
sponsibility for the content of this article rests with the authors.

References

Altrichter, H. (2015). Governance in education: Conceptualisation, methodology,
and research strategies for analysing contemporary transformations of teacher
education. In D. Kuhlee, J. van Buer, & C. Winch (Eds.), Educational governance:
Vol. 27. Governance in der Lehrerausbildung: Analysen aus England und
Deutschland: Governance in Initial Teacher Education: Perspectives on England and
Germany (pp. 9—30). Wiesbaden: Springer VS.

Altrichter, H., & Posch, P. (2018). Lehrerinnen und Lehrer erforschen ihren Unterricht:
Unterrichtsentwicklung und Unterrichtsevaluation durch Aktionsforschung
[Teacher Explore Their Teaching: Development and Evaluation of Teaching Through
Action Research] (5., grundlegend iiberarbeitete Auflage). Bad Heilbrunn: Julius
Klinkhardt.

Bakker, A. (2018). Design research in education. Routledge. https://doi.org/10.4324/
9780203701010

Bammer, G., O'Rourke, M., O’Connell, D., Neuhauser, L., Midgley, G., Klein, J. T,, ...
Richardson, G. P. (2020). Expertise in research integration and implementation
for tackling complex problems: When is it needed, where can it be found and
how can it be strengthened? Palgrave Communications, 6(1), 7. https://doi.org/
10.1057/s41599-019-0380-0

Bayerl, P. S., & Steinheider, B. (2009). An exploration of knowledge integration
problems in interdisciplinary research teams. In 24th annual conference of the
society for industrial and organizational psychology (SIOP), new orleans, 2009.

Bearman, M., Smith, C. D., Carbone, A., Slade, S., Baik, C., Hughes-Warrington, M.,
et al. (2012). Systematic review methodology in higher education. Higher Ed-
ucation Research and Development, 31(5), 625—640. https://doi.org/10.1080/
07294360.2012.702735

Beckmann, T. (2019). Professionalisierung im Langszeitpraktikum: Unterstiitzung
Studierender durch universitare und schulische Lehrkraftebildner/-innen. Liine-
burg: Leuphana Universitdt Liineburg.

Beckmann, T., Ehmke, T., Miiller, K., Briickner, J., Spohrer, S., & Witt, S. (2018).
Lerngelegenheiten im niedersachsischen Langzeitpraktikum: Unterrichtsbe-
sprechungen professionalisieren [Learning Opportunities in the Long Term
Internship in Lower Saxony]. In M. Rothland, & I. Biederbeck (Eds.), Praxisphasen
in der Lehrerbildung — Beitrage der Siegener sommerakademie 2016 (pp. 25—34).
Miinster: Waxmann.

Bergmann, M., Jahn, T., Knobloch, T., Krohn, W., Pohl, C,, & Schramm, E. (2012).
Methods for transdisciplinary research: A primer for practice (1. Aufl.). Sozialwis-
senschaften 2012. Frankfurt am Main: Campus Verlag. Retrieved from https://
content-select.com/media/moz_viewer/519cc457-3eb8-4599-9999-
290f5dbbeaba.

Bernstein, J. H. (2015). Transdisciplinarity: A review of its origins, development, and
current issues. Journal of Research Practice, 11(1). Retrieved from http://jrp.icaap.
org/index.php/jrp/article/view/510/412.

Beutel, S.-I., Hohmann, K., Pant, & Schratz, M. (Eds.). (2016). Handbuch gute Schule:
sechs Qualitatsbereiche fiir eine zukunftsweisende Praxis. [Manual for Good
Schools: Six Quality Areas for a Future-Orientated Practice]. Seelze: Klett/
Kallmeyer.

Blomeke, S. (2006). Struktur der Lehrerausbildung im internationalen Vergleich.
Ergebnisse einer Untersuchung zu acht Landern [Structures of Teacher Educa-
tion by International Comparison]. Zeitschrift fiir Padagogik, 52(3), 393—416.
Retrieved from http://www.pedocs.de/volltexte/2011/4466/.

Blume, C., Gerlach, D., Roters, B., & Schmidt, T. (2019). The ABCs of inclusive English
teacher education: A quantitative and qualitative study examining the atti-
tudes, beliefs and (reflective) competence of pre-service foreign language
teachers. TESL-E], 22(4).

BMBF. (2017). New approaches to teacher training Incentives from the programme
‘Qualitatsoffensive Lehrerbildung’. Retrieved from https://www.
qualitaetsoffensive-lehrerbildung.de/files/BMBF-Neue_Wege_in_der_
Lehrerbildung_kurz_engl_barrierefrei.pdf.

Boer, H., Fahrenwald, C., & Spies, A. (2018). Professionalization in teacher education
as an interorganizational learning challenge. Frontiers in Education, 3, 1-8.
https://doi.org/10.3389/feduc.2018.00004



12 R. Straub, U. Vilsmaier / Teaching and Teacher Education 96 (2020) 103140

Bormann, 1. (2011). Zwischenraume der Veranderung: Innovationen und ihr Transfer
im Feld von Bildung und Erziehung. Freie Univ., Fachbereich Erziehungswissen-
schaft und Psychologie, Habil.-Schr.—berlin, 2009 [Interspaces of Change: Inno-
vation and Its Transfer in the Field of Education.] (1. Aufl.). Wiesbaden: VS Verlag
fiir Sozialwissenschaften/Springer Fachmedien Wiesbaden GmbH Wiesbaden.
Retrieved from http://gbv.eblib.com/patron/FullRecord.aspx?p=747868.

Broekkamp, H., & van Hout-Wolters, B. (2007). The gap between educational
research and practice: A literature review, symposium, and questionnaire.
Educational Research and Evaluation, 13(3), 203—220. https://doi.org/10.1080/
13803610701626127

Biirgener, L., & Barth, M. (2018). Sustainability competencies in teacher education:
Making teacher education count in everyday school practice. Journal of Cleaner
Production, 174, 821—826. https://doi.org/10.1016/j.jclepro.2017.10.263

Coburn, C. E., & Penuel, W. R. (2016). Research—practice partnerships in education:
Outcomes, dynamics, and open questions. Educational Researcher, 45(1), 48—54.
https://doi.org/10.3102/0013189X16631750

Cohen, L., Manion, L., & Morrison, K. (2018). Experiments. In L. Cohen, L. Manion, &
K. Morrison (Eds.), Research methods in education (pp. 391—426). New York:
Routledge.

Dewey, . (1904). The relation of theory to practice in education. In C. A. McMurry
(Ed.), The Third yearbook of the national society for the scientific study of education
(pp. 9—30). Chicago, Ill: The University of Chicago Press. Retrieved from https://
archive.org/stream/r00elationoftheorynatirich#page/21/mode/1up.

Einsiedler, W. (2010). Didaktische Entwicklungsforschung als Transferforderung
[didactical development research as transfer support]. Zeitschrift fiir Erzie-
hungswissenschaft, 13(1), 59—81. https://doi.org/10.1007/s11618-010-0106-y

Fraefel, U. (2018). Hybride Raume an der Schnittstelle von Hochschule und Schul-
feld: Ein zukunftweisendes Konzept der Professionalisierung von Lehrpersonen
[Hybrid Spaces at the Interface of University and School]. In L. Pilypaityte, & H.-
S. Siller (Eds.), Schulpraktische lehrerprofessionalisierung als ort der Zusamme-
narbeit (pp. 13—43). Wiesbaden: Springer VS.

Fullan, M. (2016). The NEW meaning of educational change (5th ed.). New York,
London, London, New York, Toronto: Teachers College Press; Routledge; Ontario
Principals’ Council. Retrieved from https://ebookcentral.proquest.com/lib/
leuphana/detail.action?docID=4513498.

Gogolin, 1., & Prenzel, M. (2010). Transfer und Transferforschung in der Erzie-
hungswissenschaft [Transfer and Transfer Research in Educational Science]
[Special issue]. Erziehungswissenschaft, 13(1). VS Verlag.

Grasel, C. (2010). Stichwort: Transfer und Transferforschung im Bildungsbereich
[Keyword: Transfer and Transfer Research in Education]. Zeitschrift fiir Erzie-
hungswissenschaft, 13(1), 7—20. https://doi.org/10.1007/s11618-010-0109-8

Grasel, C., Jager, M., & Willke, H. (2005). Konzeption einer iibergreifenden Trans-
ferforschung unter Einbeziehung des internationalen forschungsstandes [concept of
an overlapping transfer research which involves the international state of research].
Fachbereich G, Bildungswiss: Wuppertal: Univ.. Retrieved from http://edok01.
tib.uni-hannover.de/edoks/e01fb06/510705960.pdf.

Grasel, C., & Parchmann, 1. (2004). Implementationsforschung - oder: der steinige
Weg, Unterricht zu verandern [Implementation Research]. Unterrichtswissen-
schaften, 32(2), 196—214.

Halbheer, U., & Reusser, K. (2008). Outputsteuerung, Accountability, Educational
Governance — einfiihrung in Geschichte, Begrifflichkeiten und Funktionen von
Bildungsstandards [Output Control, Accountability, Educational Governance -
introduction to the History, Concepts and Functions of Educational Standards].
Beitrage Zur Lehrerinnen- Und Lehrerbildung, 26(3), 253—266. Retrieved from
www.pedocs.de/volltexte/2017/13677/.

Hargreaves, A., & Shirley, D. (2009). The fourth way: The inspiring future for educa-
tional change. Thousand Oaks, Calif: Corwin Press.

Hericks, U. (2004). 3.4 Verzahnung der Phasen der Lehrerbildung [3.4 Interlinking
of the Phases in Teacher Education]. In S. Blomeke, P. Reinhold, G. Tulodziecki, &
J. Wildt (Eds.), Handbuch Lehrerbildung (pp. 301—311). Bad Heilbrunn/Obb.:
Klinkhardt.

Hirsch Hadorn, G., Biber-Klemm, S., Grossenbacher-Mansuy, W., Hoffmann-
Riem, H., Joye, D. Pohl, C, ... Zemp, E. (2008). The emergence of trans-
disciplinarity as a form of research. In G. Hirsch-Hadorn, H. Hoffmann-Riem,
S. Biber-Klemm, W. Grossenbacher-Mansuy, D. Joye, C. Pohl, et al. (Eds.),
Handbook of transdisciplinary research (pp. 19—39). Dordrecht: Springer
Science + Business Media B.V.

Jahn, T. (2008). Transdisziplinaritat in der Forschungspraxis. [Transdisciplinarity in
research practice]. In M. Bergmann, & E. Schramm (Eds.), Transdisziplindre
Forschung: Integrative Forschungsprozesse verstehen und bewerten (pp. 21—-37).
Frankfurt/Main: Campus-Verl. Retrieved from http://www.isoe.de/fileadmin/
redaktion/Downloads/Transdisziplinaritaet/jahn-transdisciplinarity-2008.pdf.

Jahn, T., Bergmann, M., & Keil, F. (2012). Transdisciplinarity: Between main-
streaming and marginalization. Ecological Economics, 79, 1-10. https://doi.org/
10.1016/j.ecolecon.2012.04.017

Kleemann, K., Jennek, J., & Vock, M. (Eds.). (2019). Kooperation von Universitat und
Schule fordern: Schulen starken, Lehrerbildung verbessern [Supporting Cooperation
of University and School: Strengthen Schools, Improve Teacher Education]. Lev-
erkusen: Verlag Barbara Budrich.

KMK. (2014). Standards fiir die Lehrerbildung: Bildungswissenschaften: Beschluss der
Kultusministerkonferenz vom 16.12.2014 [Standards for Teacher Education].
Retrieved from http://www.kmk.org/fileadmin/veroeffentlichungen_
beschluesse/2004/2004_12_16-Standards-Lehrerbildung.pdf.

KMK. (2016). Gesamtstrategie der Kultusministerkonferenz zum Bildungsmonitoring
[Overall strategy of the Conference of Education Ministers for educational

monitoring].  Retrieved  from  http://www.kmk.org/fileadmin/Dateien/
veroeffentlichungen_beschluesse/2015/2015_06_11-Gesamtstrategie-Bildungs-
monitoring.pdf.

Klein, J. T. (2014). Discourses of transdisciplinarity: Looking back to the future.
Futures, 63, 68—74. https://doi.org/10.1016/j.futures.2014.08.008

Kulin, S. (2019). Beziehungen bilden als wesentliches Merkmal von Lehrer/innen-
Bildung: Ein Fallbeispiel zu phasen- und institutioneniibergreifenden
Entwicklungsteams [Building Relationships as an Essential Characteristic of
Teacher Education. A Case Study on Phase- and Institution-Crossed Develop-
ment Teams.]. In U. Graf, & T. Iwers (Eds.), Beziehungen bilden: Wertschatzende
Interaktionsgestaltung in padagogischen Handlungsfeldern. Schriftenreihe zur
Humanistischen Padagogik und Psychologie (pp. 166—178). Bad Heilbrunn:
Klinkhardt.

Lang, D. ], Wiek, A, Bergmann, M., Stauffacher, M., Martens, P, Moll, P, ...
Thomas, C. J. (2012). Transdisciplinary research in sustainability science: Prac-
tice, principles, and challenges. Sustainability Science, 7(S1), 25—43. https://
doi.org/10.1007/s11625-011-0149-x

Loogma, K., Tafel-Viia, K., & Umarik, M. (2013). Conceptualising educational
changes: A social innovation approach. Journal of Educational Change, 14(3),
283—301. https://doi.org/10.1007/s10833-012-9205-2

McKenney, S., & Reeves, T. C. (2018). Conducting educational design research. New
York: Routledge. https://doi.org/10.4324/9781315105642

Messner, H. (2012). Leitlinien einer phaseniibergreifenden Professionalisierung der
Lehrerbildung [Guidelines of a Cross-Phased Professionalisation of Teacher
Education]. In D. Bosse, L. Criblez, & T. Hascher (Eds.), Reform der Lehrerbildung
in Deutschland, Osterreich und der Schweiz. Teil 1: Analysen, Perspektiven und
Forschung (pp. 63—92). Immenausen: Prolog.

Muhar, A., Vilsmaier, U, Glanzer, M. & Freyer, B. (2006). Initiating trans-
disciplinarity in academic case study teaching. International Journal of Sustain-
ability in Higher Education, 7(3), 293—308. https://doi.org/10.1108/
14676370610677856

Nickolaus, R., Abel, M., & Grasel, C. (Eds.). (2006). Innovation und transfer: Expertisen
zur Transferforschung. Baltmannsweiler: Schneider-Verl. Hohengehren.

Nicolescu, B. (Ed.). (2008). Advances in systems theory, complexity, and the human
sciences. Transdisciplinarity: Theory and practice. Cresskill, NJ: Hampton Press.

Nowotny, H. (2003). Dilemma of expertise: Democratising expertise and socially
robust knowledge. Science and Public Policy, 30(3), 151—156. https://doi.org/
10.3152/147154303781780461

Nowotny, H., Scott, P., & Gibbons, M. (2001). Re-thinking science: Knowledge and the
Public in an Age of uncertainty (1. Aufl.). Cambridge: Polity Press.

OECD. (2003). Attracting, developing and retaining effective teachers: OECD activity,
country background report for the Federal Republic of Germany.

Penuel, W. R, Allen, A-R., Coburn, C. E., & Farrell, C. (2015). Conceptualizing
research—practice partnerships as joint work at boundaries. Journal of Education
for Students Placed at Risk, 20(1-2), 182—197. https://doi.org/10.1080/
10824669.2014.988334

Peperkorn, M., & Frohn, ]. (2018). Prototypische Lehr-Lern-Bausteine: Ein Vergleich
der Projektarbeit von ZZL Liineburg und FDQI-HU Berlin [Prototypical teaching
and learning modules]. Journal Fiir LehrerInnenbildung, 18(3), 62—67.

Petticrew, M., & Roberts, H. (2006). Systematic reviews in the social sciences: A
practical guide. Malden: Blackwell. Retrieved from http://site.ebrary.com/lib/
alltitles/docDetail.action?docID=10158863.

Prenzel, M. (2010). Geheimnisvoller Transfer?: Wie Forschung der Bildungspraxis
niitzen kann [Mystical transfer? How research can be useful in the educational
practice]. Zeitschrift fiir Erziehungswissenschaft, 13(1), 21-37. https://doi.org/
10.1007/s11618-010-0114-y

Raidt, T. (2010). Bildungsreformen nach PISA: Paradigmenwechsel und wertewandel
[educational reforms according to PISA. Paradigm shift and change of values.].
Hamburg: Tredition.

Rogers, E. M. (2003). Diffusion of innovations (5. ed). New York, NY: Free Press.

Riirup, M. (2013). Graswurzelbewegungen der Innovation -Zur Innovativitit von
Schulen und Lehrkraften “At-the-Bottom” der Schullandschaft [Grassroots
Movements of Innovation - to Innovate Schools and Teachers “At-the-Bottom”
of the School Landscape]. In M. Riirup, & I. Bormann (Eds.), Educational gover-
nance: Vol. 21. Innovationen im Bildungswesen: Analytische Zugange und empiri-
sche Befunde (pp. 269—301). Wiesbaden: Springer VS.

Educational governance. In Riirup, M., & Bormann, 1. (Eds.), Innovationen im Bil-
dungswesen: Analytische Zuginge und empirische Befunde [Innovations in Edu-
cation] (Vol. 21), (2013). Wiesbaden: Springer VS. https://doi.org/10.1007/978-
3-531-19701-2. Retrieved from.

Schilling, L., & Leif3, D. (2019). Competence-oriented teaching: Combining theory
and practice in a future-oriented teacher education. Research in Teacher Edu-
cation, 9(2), 6—11.

Scholz, R. W.,, & Steiner, G. (2015). The real type and ideal type of transdisciplinary
processes: Part I—theoretical foundations. Sustainability Science, 10(4),
527—-544. https://doi.org/10.1007/s11625-015-0326-4

Sim, C. (2006). Preparing for professional experiences — incorporating pre-service
teachers as “community of practice. Teaching And Teacher Education : An Inter-
national Journal of Research and Studies ; Tate, 22(1), 76—83.

Snyder, ], Bolin, F, & Zumwalt, K. (1992). Curriculum implementation. In
P. W. Jackson (Ed.), Handbook of research on curriculum: A project of the American
educational research association (pp. 402—435). New York: Macmillan.

Stark, R. (2010). Integrative Lehr-Lernforschung [Integrative teaching and learning
research]. In K.-H. Arnold, K. Hauenschild, B. Schmidt, & B. Ziegenmeyer (Eds.),
Zwischen Fachdidaktik und Stufendidaktik (pp. 305—314). Wiesbaden: VS Verlag



R. Straub, U. Vilsmaier / Teaching and Teacher Education 96 (2020) 103140 13

fir Sozialwissenschaften.

Stoll, L., Bolam, R., McMahon, A., Wallace, M., & Thomas, S. (2006). Professional
learning communities: A review of the literature. Journal of Educational Change,
7(4), 221-258. https://doi.org/10.1007/s10833-006-0001-8

Straub, R., & Dollereder, L. (2019). Transdisziplindre Entwicklungsteams im ZZL-
Netzwerk, Leuphana Universitit Liineburg [Transdisciplinary Development
Teams in the ZZL-Network, Leuphana University Liineburg]. In K. Kleeman,
J. Jennek, & M. Vock (Eds.), Kooperation von Universitiat und Schule fordern:
Schulen starken, Lehrerbildung verbessern (pp. 57—82). Leverkusen: Verlag Bar-
bara Budrich.

Straub, R., Spohrer, S., & Meimerstorf, L. (2019). Disziplinen- und phaseniiber-
greifende Kooperation fiir die Lehrkraftebildung fruchtbar machen: Einsichten
aus dem Entwicklungsteam TIES im Kontext inklusiven Englischunterrichts
[How to make interdisciplinary and cross-phase cooperation fruitful for teacher
training]. In C. Blume, D. Gerlach, N. Benitt, S. EBer, M. Roters, ]. Springob, &
T. Schmidt (Eds.), Perspektiven inklusiven Englischunterrichts: Gemeinsam lehren
und lernen. Retrieved from https://inklusiver-englischunterricht.de/2019/08/
disziplinen-und-phasenuebergreifende-kooperation-fuer-die-
lehrkraeftebildung-fruchtbar-machen/.

Straub, R., & Waschewski, T. (2019). Transdisziplindre Entwicklungsteams - Lern-
theoretische und didaktische Implikationen eines kooperativen Ansatzes zur
Theorie-Praxis-Verzahnung in der Lehrkraftebildung [Transdisciplinary Devel-
opment Teams - Learning Theoretical and Didactical Implications of a Cooper-
ative Approach to the Interlinking in Teacher Education]. In BMBF (Ed.),
Verzahnung von Theorie und Praxis im Lehramtsstudium: Erkenntnisse aus Pro-
Jjekten der “Qualitatsoffensive Lehrerbildung” (pp. 63—73). Berlin. Retrieved from
https://www.bmbf.de/upload_filestore/pub/Verzahnung_Theorie_Praxis_
Lehramtsstudium_Erkenntnisse_QLB.pdf.

Sutherland, L., Scanlon, L., & Sperring, A. (2005). New directions in preparing pro-
fessionals: Examining issues in engaging students in communities of practice
through a school- university partnership. Teaching and Teacher Education, 21(1),
79-92.

Van den Bossche, P, Gijselaers, W., Segers, M., Woltjer, G., & Kirschner, P. (2011).
Team learning: Building shared mental models. Instructional Science, 39(3),
283—-301. https://doi.org/10.1007/s11251-010-9128-3

Vilsmaier, U., Brandner, V. & Engbers, M. (2017). Research In-between: The

Constitutive Role of Cultural Differences in Transdisciplinarity. Transdisciplinary
Journal of Engineering & Science, 8(1), 169—179. https://doi.org/10.22545/2017/
00093

Vilsmaier, U., Engbers, M., Luthardt, P., Maas-Deipenbrock, R. M., Wunderlich, S., &
Scholz, R. W. (2015). Case-based Mutual Learning Sessions: Knowledge inte-
gration and transfer in transdisciplinary processes. Sustainability Science, 10(4),
563—580. https://doi.org/10.1007/s11625-015-0335-3

Waschewski, T. (2018). Rechtschreibunterricht innovieren: Wie die Zusamme-
narbeit in einer ,,Community of Practice” die Unterrichtspraxis von Lehrper-
sonen verdndert [Innovating Spelling Lessons. How Collaboration in a
“Community of Practice” Changes the Teaching Practice of Teachers]. In
S. Riegler, & S. Weinhold (Eds.), Rechtschreibung unterrichten: Lehrerforschung in
der Orthographiedidaktik (pp. 173—191) (Berlin: Schmidt, Erich).

Weinhold, S. (2018). Das ,,Professionelle Entwicklungsteam Deutsch*: Ein Modell
der Kooperation von Wissenschaftlerinnen, Studierenden und Lehrpersonen
zur Entwicklung des Rechtschreibunterrichts in der Primarstufe [The ,Profes-
sional Development Team in German Didactics“]. In S. Riegler, & S. Weinhold
(Eds.), Rechtschreibung unterrichten: Lehrerforschung in der Orthographiedidaktik
(pp. 153—172) (Berlin: Schmidt, Erich).

Weinhold, S., Bormann, E, Fischer, J., Hase, A., Junge, N., & Waschewski, T. (in press).
Syntaxbasierte GroRschreibung von Anfang an?!: Ergebnisse eines institutio-
neniibergreifenden fachdidaktischen Forschungs- und Entwicklungsprojekts.
[Syntax-based capitalization from the beginning?!]. In Hlebec, H., & Sahel, S.
(Eds.), Orthografie am Ubergang. Berlin: de: Gruyter.

Weyland, U. (2012). Expertise zu den Praxisphasen in der Lehrerbildung in den Bun-
deslandern [Expertise in Practical Phases of the Teacher Education in all States].
Retrieved from https://li.hamburg.de/contentblob/3305538/
70560ef5e16d6de60d5d7d159b73322f/data/pdf-studie-praxisphasen-in-der-
lehrerbildung.pdf;=45499CC1240EB3EB38027EE816A1DBFA.liveWorker2.

Zeichner, K. (2010). Rethinking the connections between campus courses and field
experiences in college- and university-based teacher education. Journal of
Teacher Education, 61(1-2), 89—99. https://doi.org/10.1177/0022487109347671

ZZL-Netzwerk. (2018). Ergebnisse [Findings]. Retrieved from https://www.leuphana.
de/zentren/zzl/zzl-netzwerk-20-2019-2023/zzl-netzwerk-10-2016-2019/
ergebnisse-aus-den-entwicklungsteams.html.



B

Appendix I1: Study B - Guiding Principles for Transdisciplinary Development Teams

Straub, R., & Dollereder, L. (2019). Transdisziplindre Entwicklungsteams im ZZL-Netzwerk,
Leuphana Universitit Liineburg [Transdisciplinary Development Teams in the ZZL-
Network, Leuphana University Liineburg]. In K. Kleemann, J. Jennek, & M. Vock
(Eds.), Kooperation von Universitit und Schule fordern: Schulen stdrken,
Lehrerbildung verbessern (pp- 57-82). Verlag Barbara Budrich.
https://doi.org/10.3224/84742209.04.

This work is licensed under a Creative Commons Attribution License (CC BY 4.0).




Robin Straub/Lutz Dollereder

Transdisziplinare Entwicklungsteams im ZZL-
Netzwerk, Leuphana Universitdt Liineburg

Verlag Barbara Budrich
Opladen ¢ Berlin * Toronto 2019



Der Aufsatz Transdisziplindre Entwicklungsteams im ZZL-Netzwerk,
Leuphana Universitdt Liineburg von Robin Straub und Lutz
Dollereder steht unter der Creative Commons Lizenz Attribution-

ShareAlike 4.0 International (CC BY 4.0):
https://creativecommons.org/licenses/by/4.0/

Diese Lizenz erlaubt die Verbreitung, Speicherung, Vervielfiltigung
und Bearbeitung unter Angabe der UrheberInnen, Rechte,
Anderungen und verwendeten Lizenz.

Der Aufsatz ist erschienen in:

Kleemann, Katrin/Jennek, Julia /Vock, Miriam (Hrsg.) (2019):
Kooperation von Universitdit und Schule fordern. Schulen
starken, Lehrerbildung verbessern. Opladen: Verlag Barbara

Budrich, S. 57-82.

©MOM

Dieser Beitrag steht im Open-Access-Bereich der Verlagsseite zum
kostenlosen Download bereit (https://doi.org/10.3224/84742209.04).

ISBN 978-3-8474-2209-9
DOI  10.3224/84742209.04



Transdisziplinire Entwicklungsteams im
/71 .-Netzwerk, Leuphana Universitat
Liineburg!
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1 Einleitung

In den letzten zwei Jahrzehnten wurden die intensiven Reformbestrebungen in
Folge des sogenannten ,,PISA-Schocks* durch eine breit und intensiv gefiihrte
Debatte tiber die grundlegenden Strukturen und Bedingungen in der Lehrkraf-
tebildung begleitet. Kooperationen zwischen den Vertretern/-innen der drei
Phasen Studium, Referendariat und Schuldienst stellen hierbei inzwischen alt-
bekannte Forderungen mit dem Ziel einer besseren Verzahnung zwischen aka-
demischer Ausbildung und berufspraktischem Handeln dar. Obwohl diese zu-
nehmend im bildungswissenschaftlichen sowie padagogisch-didaktischen Dis-
kurs verhandelt werden und einschldgige Arbeiten zu angrenzenden Themen,
wie bspw. Lehrkriftekooperationen (Fussangel 2008), interprofessionelle Zu-
sammenarbeit (Dizinger/Fussangel/Bohm-Kasper 2011) und Bildungsnetz-
werken (Kolleck et al. 2016) vorliegen, bestehen weiterhin zentrale For-
schungs- und Entwicklungsbedarfe hinsichtlich der Konzeption und Ausge-
staltung institutionen- und phaseniibergreifender Zusammenarbeit (Grésel
2011; Grasel/Parchmann 2004).

Der vorliegende Artikel versteht sich im Kontext des Sammelbands als Bei-
trag zur theoretisch-konzeptionellen Rahmung multilateraler Kooperationen in
der Lehrkriftebildung. Am Beispiel des ,,Qualititsoffensive Lehrerbildung®-
Projekts ZZL-Netzwerk der Leuphana Universitit Liineburg wird das Konzept
transdisziplindrer Entwicklungsteams vorgestellt und kritisch diskutiert. Der
Beitrag steckt somit den weiteren konzeptionellen Rahmen des ebenfalls in

1  Das ZZL-Netzwerk am namensgebenden Zukunftszentrum Lehrerbildung der Leuphana Uni-
versitit Liineburg wird im Rahmen der gemeinsamen ,,Qualitdtsoffensive Lehrerbildung* von
Bund und Landern aus Mitteln des Bundesministeriums fiir Bildung und Forschung gefordert
(Forderkennzeichen: 01JA1603; www.leuphana.de/zzl-netzwerk). Die Verantwortung fiir den
Inhalt dieser Veroffentlichung liegt bei den Autoren.

2 Die Autoren danken Sarina Scharnberg sowie anonymen Reviewern/-innen fiir kritisch-kon-
struktive Hinweise bei der Begutachtung einer fritheren Beitragsfassung. Ebenso ist Hanna
Elsner fiir die gewissenhafte Unterstiitzung bei der redaktionellen Uberarbeitung gedankt.
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diesem Band vorgestellten Praxisbeispiels zum Entwicklungsteam Mathema-
tik ab (vgl. Scharnberg in diesem Band).

Den Ausgangspunkt des Beitrags bilden zentrale Bezugsprobleme institu-
tionen- und phaseniibergreifender Lehrkréftebildung (Kap. 2), anhand derer
zugleich herausgestellt wird, warum eine ebenso akademisch anspruchsvolle
wie handlungsorientierte Lehrkréftebildung auf kooperative Formate angewie-
sen ist. Im Anschluss daran werden prominent rezipierte Theorieangebote ko-
operativer Lehrkriftebildung — namentlich Third Spaces, Community of Prac-
tice (CoP) und Research-Practice Partnerships (RPPs) — vorgestellt und mit
Blick auf das aus den Nachhaltigkeitswissenschaften entlehnte Konzept trans-
disziplindrer Forschung und Entwicklung diskutiert (Kap. 3). Im Anschluss an
die theoretische Verortung folgt ein Uberblick iiber die im Rahmen des ZZL-
Netzwerks etablierten transdisziplindren Entwicklungsteams (Kap. 4). Im
Zuge der darauffolgenden kritischen Schlussbetrachtung werden die Ausfiih-
rungen zu den Entwicklungsteams vor dem Hintergrund der theoretischen Ver-
ortung reflektiert (Kap. 5).

Der Beitrag bietet somit anhand des Konzepts transdisziplindrer Entwick-
lungsteams konkrete Gestaltungsvorschlédge fiir institutionen- und phaseniiber-
greifende Kooperationen und trigt gleichzeitig durch die Auseinandersetzung
mit einer vielversprechenden, aber in der bildungs- und erziehungswissen-
schaftlichen Diskussion bisher kaum verhandelten Transdisziplinaritdtsper-
spektive zur Theorieentwicklung bei.

2 Bezugsprobleme kooperativer Lehrkraftebildung

Eine persistente Herausforderung fiir die Lehrkréftebildung stellt die organisa-
tionale, inhaltlich-curriculare und interpersonale Verzahnung und somit die
Koordination und Zusammenarbeit der an ihr beteiligten Institutionen, Orga-
nisationen und Akteursgruppen dar (Hericks 2004; Villiger 2015). Dies findet
nicht zuletzt seinen Ausdruck in den Schwerpunktthemen der durch Bund und
Lander geforderten ,,Qualitdtsoffensive Lehrerbildung®, zu denen deutsch-
landweit 59 involvierte Hochschulstandorte in 49 Projekten arbeiten. Schwer-
punkte sind u.a. (Monitor Lehrerbildung 2016; Altrichter/Durdel/Fischer-
Miinnich 2017):

e Optimierung der Strukturen in der Lehrkriftebildung

e Praxisbezug

e Vernetzung von Fachwissenschaften, Fachdidaktiken und Bildungs-
wissenschaften
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Ein Blick auf die fortwdahrenden Reformbestrebungen in der Lehrkriftebildung
verdeutlicht jedoch, dass diese Themenbereiche keineswegs nur dem gegen-
wartigen Zeitgeist geschuldet sind. Vielmehr handelt es sich hierbei um in un-
terschiedlicher Weise akzentuierte, jedoch inhaltlich wiederkehrende Heraus-
forderungen.

Unter dem Schlagwort ,, Theorie-Praxis-Problem* wird bspw. eine Reihe
unterschiedlicher Spannungsfelder adressiert, die aus den gleichzeitigen An-
forderungen einer akademischen, d.h. theoretisch-konzeptionell fundierten so-
wie evidenzbasierten Ausbildung einerseits und Forderungen nach berufsprak-
tischen Handlungskompetenzen andererseits resultieren (Villiger 2015). Nicht
zuletzt, da bereits Ende der 1970er-Jahre mit dem Ausdruck ,,Praxisschock®
auf den wahrgenommenen Mangel berufspraktischer Elemente wéhrend des
Lehramtsstudiums verwiesen wurde (u.a. Miiller-Fohrbrodt/Cloetta/Dann
1978), konstatiert Terhart zwanzig Jahre spiter in einem vielbeachteten Gut-
achten der durch die Kultusministerkonferenz (KMK) beauftragten Experten-
kommission, dass ,,‘der Ruf nach mehr Praxis!‘ (...) ein ,argumentativer Dau-
erbrenner’ seit Einrichtung einer organisierten Lehrerbildung® (2000: 107) sei.

Diese Wahrnehmung setzt sich trotz der ab 2005 per Beschluss der KMK
vorgenommenen Ausweitung der Praxisanteile im Studium in Form von auf-
einander aufbauenden Kurz- und Langzeitpraxisphasen fort (Weyland 2012;
KMK 2005). Aktuelle Forschungsbefunde indizieren indes, dass der qualita-
tive Aufbau berufspraktischer Kompetenzen nicht einfach durch ein ,,Mehr*
an Praxisbeziigen sichergestellt werden kann, sondern einer fundierten, theo-
retisch-konzeptionellen Einbettung, bspw. in Form von Vorbereitungs- und
Begleitseminaren, bedarf. Diese ermoglicht, konkretes (schul-)padagogisches
Handeln systematisch zu verorten und zu reflektieren (Groschner 2015).

Unter den Schwerpunktthemen ,,Bildungsstandards® und ,,Kompetenzori-
entierung® lasst sich ein weiterer langjahriger Reformdiskurs in der Lehrkraf-
tebildung zusammenfassen. Dieser zielt im Kern auf die Frage ab, wie durch
allgemeinverbindliche Vorgaben und Rahmungen sowohl die Qualitdt schuli-
schen Unterrichts als auch die Ausbildung von angehenden Lehrkréften sub-
stanziell verbessert werden kann (Klieme 2011). In Folge des, hinter den all-
gemeinen Erwartungen weit zuriickbleibenden, Abschneidens deutscher Schii-
lerinnen und Schiiler bei international vergleichenden Schulleistungsstudien?
und des Offentlich kontrovers diskutierten ,,PISA-Schocks* (Artelt et al. 2001),
wurden allgemeinverbindliche Bildungsstandards sowie Kerncurricula fiir
Schulen (Klieme et al. 2007) als auch Standards fiir die Lehrkréfteausbildung
(KMK 2014) eingefiihrt. Diesen liegen der Kognitionspsychologie entlehnte
Kompetenzmodelle zugrunde, die es ermdglichen sollen, Handlungskompe-
tenzen in Kompetenzbereiche aufzuschliisseln und entlang sukzessiv auf-

3 An dieser Stelle sei exemplarisch auf Studien, wie PISA — Programme for International Stu-
dent Assessment, TIMSS — Trends in International Mathematics and Science Study und
PIRLS — Progress in International Reading Literacy Study verwiesen.
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bauender Niveaustufen diagnostizieren, beurteilen und foérdern zu konnen (u.a.
Baumert/Kunter 2006, 2011). Das ausschlaggebende Argument in Bezug auf
die Theorie-Praxis-Integration lautet, dass unter dem Kompetenzbegriff expli-
zit die konkrete Befdhigung, fachspezifische Problemstellungen unter Riick-
griff auf entsprechendes Handlungsrepertoire bewiltigen zu konnen, verstan-
den wird. Demnach liegt den Kompetenzmodellen bereits der Anspruch zu-
grunde, nicht nur tiber formales, mitunter ,,trages* fachliches bzw. fachdidak-
tisches Wissen zu verfiigen, sondern dieses in konkreten Handlungssituationen
problemadédquat aktivieren, anwenden bzw. iibertragen zu konnen (Reusser
2014). Eine kompetenzorientierte Lehrkraftebildung wiederum bedarf daher
der Verbindung fachlichen sowie fachdidaktischen Wissens mit ausbildungs-
bzw. berufspraktischem Handeln.

Die bisher skizzierten Problemlagen eint die Notwendigkeit der gemeinsa-
men Anstrengung zahlreicher an der Lehrkriftebildung beteiligten bzw. von
ihr betroffenen Akteursgruppen, Organisationen und Institutionen. Die Ver-
zahnung der an der Lehrkriftebildung beteiligten Institutionen ist jedoch in
Gutachten unterschiedlicher Expertenkommissionen und durch den Wissen-
schaftsrat wiederholt als unzureichend, wenn nicht gar als durch wechselsei-
tige Abgrenzungstendenzen gekennzeichnet, beschrieben worden (Dobrich et
al. 2003: 24; Terhart 2000: 120; Wissenschaftsrat 2008: 57-58). Als eine Re-
aktion darauf erfolgte bundesweit eine flaichendeckende Einrichtung von Zen-
tren fiir Lehrkriftebildung bzw. Schools of Education, die eine institutionelle
Starkung der Lehrkréftebildung innerhalb der bestehenden Universitatsstruk-
turen, aber auch in Hinblick auf eine bessere Kommunikation und Koordina-
tion zwischen Universitit, Studienseminar, Schule und Behorden sowie weite-
ren Partnerorganisationen, ermdglicht (Merkens 2005; Messner 2012). Vor
dem Hintergrund, dass eine grundsitzliche Infragestellung des dreiphasigen
Lehrkriftebildungssystems in Deutschland zugunsten eines integrierten Mo-
dells nach wie vor nicht flichendeckend diskutiert wird (Hericks 2004: 303;
aktuelles Gegenbeispiel Riedl et al. 2018), bedarf es weiterer kooperativer For-
mate, die eine integrative Verzahnung von akademischen und schulpraktischen
Anteilen der Lehrkriftebildung befordern.

3 Theoretische Verortung

Das vorliegende Kapitel dient der theoretischen Verortung institutioneniiber-
greifender Ansitze in der Lehrkriftebildung und verfolgt das Ziel, einen kon-
zeptionellen Referenzrahmen fiir die in Kap. 4 vorzustellenden transdiszipli-
niren Entwicklungsteams abzustecken. Zu diesem Zweck werden in Kap. 3.1
drei Ansitze, namentlich Hybride Rdume bzw. Third Spaces, Community of
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Practice (CoP) und Research-Practice Partnerships (RPPs), vorgestellt, die in
den einschldgigen Diskursen zur institutionen- und phasentibergreifenden
Lehrkraftebildung verhandelt werden.* Zudem wird die in der Lehrkréftebil-
dung bisher kaum rezipierte Transdisziplinarititsperspektive eingefiihrt, wes-
halb hierfiir einer umfassenderen Darstellung Raum gegeben wurde. Im An-
schluss daran gilt es in Kap. 3.2 die vorgestellten Ansétze in Bezug zueinander
zu setzen und konzeptionelle Schnittstellen und Abgrenzungspunkte herauszu-
arbeiten.

3.1 Institutioneniibergreifende Kooperationsansitze in der
Lehrkriftebildung

3.1.1  Hybride Rdume und Third Spaces

Das Konzept des Hybriden Raums bzw. der Third Spaces wird insbesondere
in den USA und der Schweiz als fruchtbarer Referenzrahmen fiir das Zusam-
menspiel der an der Aus- und Weiterbildung von Lehrkréften beteiligten Insti-
tutionen verstanden (Zeichner 2010; Fraefel/Bernhardsson-Laros 2016). Diese
werden im Wesentlichen als ein ,,Ort der Verhandlung* gefasst, innerhalb des-
sen die Interessen, Sichtweisen und (Problem-)Verstindnisse aus unterschied-
lichen Herkunftskontexten dargelegt und ausgehandelt werden (Fraefel/Bern-
hardsson-Laros 2016: 103).

Ein charakteristisches Element des Hybriden Raums besteht in der struktu-
rellen Offenheit. Trotz ungleich verteilter Ressourcenausstattung, Status- und
Hierarchieanspriiche sowie Deutungsmacht und Autoritét, ermoglicht dies eine
Annédherung an die Forderungen nach einem gleichberechtigteren Verhiltnis
zwischen Forschung und Praxis (Zeichner 2010; Gorodetsky/Barak 2008:
1907-1908). Demnach sei ein Hybrider Raum als ein ,herrschaftsarmer
Raum* zu denken, ,,in dem kein Element a priori dominiert oder mehr Gewicht
hitte, es sei denn, es iiberzeuge im Diskurs und bewihre sich in der Praxis®
(Fraefel/Bernhardsson-Laros 2016: 105).

Hierbei wird meist betont, dass die aufgrund der Auseinandersetzung her-
vorgegangenen Denkmuster und Handlungsroutinen einen, entsprechend na-
menspragenden, hybriden Charakter aufweisen und sich nicht eindeutig oder
ausschlieBlich einem Herkunftskontext zuordnen lieBen. Daher weisen Third
Spaces Eigenschaften von Zwischenrdumen auf, die sich einer Zuschreibung
des Entweder-oder entziehen und sich stattdessen treffender durch ein Sowohl-

4  Exemplarisch sei auf Beitridge in diesem Band verwiesen: Bartsch/Bonninghausen wie auch
Staub setzen sich mit Third Spaces bzw. Hybriden Ridumen auseinander, wihrend Dreher/von
Gehlen/Holzipfel/Hochbruck auf das Konzept der Community of Practice zuriickgreifen.
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als-auch beschreiben lassen (Zeichner 2010: 92). Mit Bezug auf die Lehrkrif-
tebildung meint dies, dass ein Third Space durch Denkmuster und Handlungs-
routinen gekennzeichnet ist, die sowohl der Doméne der Wissenschaft als auch
der Schulpraxis entspringen konnen. In dieser Hinsicht wird der Ansatz des
Third Space bzw. der Hybriditiit als vielversprechend fiir die Uberwindung des
Theorie-Praxis-Problems verstanden (Fraefel/Bernhardsson-Laros 2016: 103—
104).

3.1.2  Community of Practice (CoP)

Ein weiteres Konzept, welches kooperatives Arbeiten beschreibt, sind Com-
munities of Practice (CoP). In Bezug auf die Lehrkriftebildung liegen ver-
schiedene Arbeiten vor, in denen der Zusammenschluss von Lehramtsstudie-
renden zu CoPs untersucht wird und die Potenziale fiir die Entwicklung pro-
fessioneller Handlungskompetenzen herausgearbeitet werden (u.a. Sim 2006;
Jimenez-Silva/Olson 2012). Die explizite Auseinandersetzung mit institutio-
nentibergreifenden Kooperationen stellt jedoch nach wie vor eine Ausnahme
dar (vgl. Dreher/von Gehlen/Holzdpfel/Hochbruck in diesem Band).

Das Konzept der CoP geht auf Arbeiten zur Theorie des Sozialen Lernens
zuriick (Lave/Wenger 2011) und bezeichnet ein soziales Konstrukt, in wel-
chem sich Personen aus dhnlich gelagerten professionellen Kontexten austau-
schen und einander unterstiitzen (Wenger 2000: 227). Hierzu richten die Mit-
glieder einer CoP ihre Ressourcen und ihre Aktivitdten auf ein gemeinsames
Anliegen bzw. Domine aus (Wenger/McDermott/Snyder 2002: 29-32). Die
CoPs dienen somit als ein Forum, in dem es zu Lerneffekten der Mitglieder im
Wesentlichen {iber die Interaktionen in der Gruppe kommt.

Das gemeinsame zielgerichtete Handeln basiert auf Integrations- und Sozi-
alisationsprozessen im Fokus einer ,,shared practice® (ebd.: 37—40). Dabei
greifen die Mitglieder bspw. auf gemeinsame Ldsungsstrategien fiir themen-
spezifische Problematiken oder auf Erfahrungsberichte anderer Mitglieder zu-
riick. Dieses Repertoire umfasst ebenfalls den Gebrauch von in der Gruppe
bereitgestellten Artefakten, Instrumenten oder Datenbanken. Der Lernprozess,
der durch die Interaktionen und Partizipation an einer gemeinsamen Praxis ge-
schieht, folgt dem Muster der ,,legitimate peripheral participation® im Span-
nungsfeld zwischen Novizen und erfahrenen Mitgliedern einer CoP
(Lave/Wenger 2011). Durch routinierte Interaktion wird letztendlich eine voll-
wertige Partizipation im Kontext der CoP erreicht. Die CoPs beschreiben somit
einen durch das gemeinsame Interesse der Mitglieder beforderten, langfristi-
gen und informellen Strukturaufbau vor dem Hintergrund des sozialen Ler-
nens.
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3.1.3  Research-Practice Partnerships (RPPs)

Nicht zuletzt aufgrund positiver Erfahrungen in den USA, GrofB3britannien und
den Niederlanden finden in letzter Zeit sogenannte Research-Practice Part-
nerships, kurz RPPs, Einzug in den deutschen Lehrkriftebildungsdiskurs.
Diese multiprofessionelle Kooperationsform intendiert, die Perspektiven der
Lehrkrafteausbildung miteinander zu verzahnen, um der Kluft zwischen (aka-
demischer) Forschung mit theorielastiger Perspektive und den Herausforde-
rungen einer ,,everyday classroom* Praxis zu begegnen (Hennessy 2014).

In erster Linie bezeichnen RPPs ,,long-term collaborations between practi-
tioners and researchers® (Coburn/Penuel 2016: 48; Penuel et al. 2015). Durch
die langfristig angelegte Perspektive wird eine Organisationsstruktur fiir Insti-
tutionen der beruflichen Praxis und der Universitéit aufgebaut, die eine institu-
tioneniibergreifende Arbeit durch einen kontinuierlichen Austausch aller Be-
teiligten ermdglicht. Ziel dieser Kooperationsform ist es, auf persistente Her-
ausforderungen in der Praxis zu reagieren, um passgenaue Losungen fiir die
Schulentwicklung zu finden — RPPs ,,are organized to investigate problems of
practice and solutions for improving schools and school districts* (Coburn/Pe-
nuel 2016: 48; Penuel et al. 2015). Da Entscheidungsprozesse gemeinsam ge-
staltet und der Arbeitsfokus moglichst von allen Partnern/-innen festgelegt
wird, kommt der wechselseitigen Bezugnahme eine besondere Bedeutung zu
(Coburn/Penuel 2016: 49).

Die Bezugskontexte universitiarer und (schul-)pddagogischer Praxis bedin-
gen auch unterschiedliche Arbeitsweisen und kulturelle Praktiken der Koope-
rationspartner/-innen. Voraussetzung fiir die Arbeit in den RPPs unter der Pré-
misse einer ,,Kultur des Miteinanders® ist daher eine moglichst transparente
Kommunikationsstruktur, um die kulturellen Aspekte, wie zum Beispiel unter-
schiedliche Handlungslogiken, Einstellungen und Werte im Rahmen dieser
Kooperationsform zu beriicksichtigen. Als ein weiteres Kriterium zur Forde-
rung kontinuierlicher Zusammenarbeit nennen Coburn und Penuel deswegen

,carefully designed rules, roles, routines, and protocols that structure interac-
tion* (ebd.).

3.1.4 Transdisziplindre Forschung und Entwicklung

Die nachstehende Darstellung nimmt auf einen Transdisziplinaritdtsdiskurs
Bezug, der unter dem Label ,,joint problem-solving* auf einen integrativen
Forschungs- und Entwicklungsansatz verweist, der vorrangig in den Nachhal-
tigkeitswissenschaften diskutiert wird (Klein 2014; Hirsch Hadorn et al. 2008).
Dieser zielt darauf ab, unterschiedliche Wissensbestande und Expertisen wie
auch Interessenlagen und Bediirfnisse iiber professionelle, disziplinére, orga-
nisationale und institutionelle Grenzen hinweg miteinander in Beziehung zu
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setzen und dadurch gemeinsame Losungsansétze flir tibergreifende Herausfor-
derungen zu ermdglichen (Bernstein 2015; Hirsch Hadorn et al. 2008). Im Fol-
genden werden vier zentrale, eng miteinander verzahnte Gestaltungsprinzipien
transdisziplindrer Forschung und Entwicklung vorgestellt:

1) Problemldseorientierung

Transdisziplindre Prozesse sind durch konkrete Anwendungsbeziige und durch
hohe gesamtgesellschaftliche Relevanz gekennzeichnet (Jahn/Bergmann/Keil
2012). Gleichzeitig sprechen sie Problemlagen an, die aufgrund ihrer komple-
xen Struktur und dynamischen Interdependenzbeziehungen vielfach als ,,ill-
defined* (Scholz/Steiner 2015: 532), ,,wicked* (Neuhauser/Pohl 2015: 100)
bzw. ,,messy* (Checkland 2000: 17) bezeichnet werden. Dies erfordert, dass
der Erarbeitung von konkreten Problemloseansdtzen eine fundierte Bestim-
mung der jeweiligen Problemlage der beteiligten Akteure/-innen in Abhéngig-
keit der unterschiedlichen Interessen und Expertisen zugrunde liegt (Felt et al.
2011; Lang et al. 2012: 29-30). Konsequenterweise sollten transdisziplinire
Prozesse so gestaltet sein, dass die Bearbeitung gemeinsamer Problemlagen
letztlich in konkrete Losungsangebote fiir alle beteiligten Akteursgruppen
miindet.

Dartiber hinaus weisen Probleme, die transdisziplindre Zugédnge erforder-
lich machen, eine gewisse Problempermanenz auf. D.h. dass Herausforderun-
gen oftmals systemimmanent sind und daher nicht durch ,,ein fiir alle Mal*-
Bewiltigungsstrategien bedient werden konnen (Mitchell/Cordell/Fam 2015:
90-91). Die in Kap. 2 ausgefiihrten Herausforderungen integrativer Lehrkraf-
tebildung weisen allesamt eine ebenso hohe Relevanz sowie Komplexitit als
auch Bestindigkeit auf.

2) Multiperspektivitit

Transdisziplindre Forschungs- und Entwicklungsprozesse werden insbeson-
dere dann erforderlich, wenn sich Problemlagen nicht ohne Weiteres entlang
giangiger disziplindrer, professioneller, organisationaler und institutioneller
Kategorisierungen verorten und von Expert/-innen jener Provenienz vollstin-
dig bearbeiten lassen (Mittelstral 2003: 9). Vielfach sind Expert/-innen unter-
schiedlicher Bezugsdisziplinen erforderlich, die multi- bzw. interdisziplinir
zusammenarbeiten und so eine Integration notwendiger Expertisen ermogli-
chen (Klein 2010; Brewer 1999). Die Bearbeitung der transdisziplindren Her-
ausforderung, die einen handlungs- und problemldseorientierten Anspruch
verfolgt, bedingt dariiber hinaus die Uberschreitung innerwissenschaftlicher
Diskurse und den Einbezug von Vertretern/-innen aus den relevanten berufs-
praktischen Feldern (Jahn/Bergmann/Keil 2012).



Transdisziplindre Entwicklungsteams im ZZI-Netzwerk 65

Die Frage, welche Akteure/-innen als relevant zu erachten sind, ldsst sich
nicht a priori bestimmen, sondern muss stets in Abhingigkeit des gemeinsam
zu entwickelnden Problemverstindnisses heraus erfolgen (Lang et al. 2012:
29-30; Scholz/Steiner 2015: 539). Somit gilt es im Kontext der Lehrkrafteaus-
bildung zu erortern, welcher Differenzierungsgrad hinsichtlich beteiligter Dis-
ziplinen (Fachwissenschaften, Fachdidaktiken, Bildungswissenschaften u.a.),
Institutionen (Universitdt, Studienseminar, Schule, weitere Partnerorganisati-
onen) aber auch mit Blick auf Status- und Berufsgruppen (Wissenschaftler/-in-
nen, Studierende, Lehrkrifte, Studienseminarmitarbeiter/-innen) als notwen-
dig bzw. zielfithrend zu erachten ist.

3) Partizipation

Transdisziplindre Prozesse sind gekennzeichnet durch eine hohe Mitbestim-
mung und Teilhabe aller involvierten Akteursgruppen. In der Forschungslite-
ratur finden sich hierzu eine Vielzahl von Anséitzen, Konzepten und Fallstu-
dien (u.a. Bammer 2015; Defila/Di Giulio/Scheuermann 2006), die hinsicht-
lich ihrer Funktion und ihres Grads der Beteiligung entlang des Forschungs-
und Entwicklungsprozesses variieren (Elzinga 2008; Defila/Di Giulio/Scheu-
ermann 2006: 216-217). Die Konzepte bzw. Studien konnen bspw. in Form
von multidisziplindren/-professionellen  Steuerungsgruppen (Bergmann/
Schramm 2008) bis zu vollstandig-partizipativer Forschung und Entwicklung
(Unger 2014) reichen.

Teilhabe nimmt im Kontext transdisziplindrer Prozesse insofern einen
zentralen Stellenwert ein, als die integrative Verhandlung akteursgruppenspe-
zifischer Wissensbestinde und Expertisen, unter Beriicksichtigung jeweiliger
Bediirfnisse und Interessenslagen, mit einer erhohten Legitimitdt und Akzep-
tanz der Ergebnisse in den jeweiligen Bezugskontexten verkniipft ist (Lang et
al. 2012: 26). Vor diesem Hintergrund erheben transdisziplindre Prozesse den
Anspruch, nicht nur wissenschaftliche Giitekriterien wie Objektivitit, Validitat
und Reliabilitdt zu wahren, sondern auch ,,sozial und kulturell robustes* Wis-
sen und Ergebnisse zu generieren (Nowotny/Scott/Gibbons 2001; Vilsmaier et
al. 2015). Ubertragen auf den Kontext der Lehrkriftebildung meint dies, dass
kooperative Formate zu gestalten sind, die die Teilhabe aller als zentral erach-
teten Akteurs-, Ziel- und Anspruchsgruppen in Bezug auf den Forschungs- und
Entwicklungsprozess gewéhrleisten und somit zu einer erhohten Akzeptanz
der generierten Ergebnisse und Produkte beitragen.

4) (Re-)Integration
In Anlehnung an Konzepte wie ,,mode-2-knowledge production* (Gibbons et

al. 2007; Nowotny/Scott/Gibbons 2003) und ,,post-normal science* (Funto-
wicz/Ravetz 1993) verweisen transdisziplinidre Ansétze darauf, dass die Bear-
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beitung komplexer Problemlagen integrativer Forschungs- und Entwicklungs-
prozesse bedarf (Scholz/Steiner 2015; Lang et al. 2012). Unter Integration wird
hierbei nicht die Einpassung von externen Akteursgruppen in ein Zielsystem
verstanden — bspw. von Lehrkréiften in den Wissenschaftsbetrieb oder von
Wissenschaftlern/-innen in die Schulpraxis — sondern die Einlassung und Eta-
blierung eines gemeinsamen, die Grenzen der Bezugsinstitutionen iiberschrei-
tenden Arbeitsbereiches. Daher erschopft sich Integration im Sinne transdis-
ziplindrer Prozesse nicht allein in der konstruktiven Beteiligung der jeweiligen
Akteursgruppen, sondern setzt gemeinsames Lernen sowie ko-konstruktive
Prozesse fiir die vertiefende, gemeinsame Erarbeitung, Weiterentwicklung und
Reflexion voraus (Scholz/Steiner 2015: 531). Zudem bezieht sich Integration
im Kontext transdisziplindrer Ansétze nicht nur auf epistemische Qualitéten.
Stattdessen wird auf die Bedeutsamkeit u.a. sozialer, kommunikativer, organi-
sationaler und kultureller Kontextbedingungen als wesentliche Gelingensbe-
dingungen (nicht nur) transdisziplindrer Forschungs- und Entwicklungspro-
zesse verwiesen (Felt/Fochler 2012).

In Abgrenzung zu Integration steht Reintegration fiir den Riicktransfer und
die Dissemination der im transdisziplindren Arbeitsprozess generierten For-
schungs- und Entwicklungsergebnisse (Jahn/Bergmann/Keil 2012: 5-7). Die
aufgrund der partizipativen Arbeitsprozesse erhohte Legitimitit und Akzep-
tanz in den jeweiligen Bezugssystemen (vgl. Partizipationsprinzip) stellt zu-
gleich eine zentrale Gelingensbedingung fiir den nachhaltigen Transfer und die
Verstetigung der Arbeitsergebnisse dar.

3.2 Theoriesynthese

Die vorgestellten Ansétze teilen einen, wenngleich in unterschiedlicher Weise
nuancierten Anspruch, tibergreifende Herausforderungen und Problemstellun-
gen durch kooperative Anstrengungen zu begegnen. Dariiber hinaus zeichnen
sie sich jedoch durch unterschiedliche Schwerpunktsetzungen aus, wobei kei-
ner der bisher in der Lehrkréiftebildung diskutierten Ansétze, hybride Raume,
CoPs und RPPs, die im Folgenden noch vorzustellenden Entwicklungsteams
des ZZ1-Netzwerks in Génze erfasst. Daher wird der Versuch unternommen,
entlang der vier Gestaltungsprinzipien transdisziplinédrer Forschungs- und Ent-
wicklungsprozesse, konzeptionelle Schnittstellen zwischen den Ansétzen her-
auszuarbeiten und in einer gemeinsamen Theoriesynthese zusammenzufiihren.

Wihrend CoPs gewissermalBBen aufgrund iiberschneidender Berufsfelder
ein geteiltes Kooperationsinteresse voraussetzen (vgl. kritisch Kap. 2), betonen
Ansdtze wie hybride Rdume, RPPs und insbesondere transdisziplinidre For-
schungs- und Entwicklungsprozesse, dass aufgrund der unterschiedlichen Be-
zugskontexte die Aushandlung gemeinsamer Problemverstindnisse, Ziele und
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Vorgehensweisen gesonderter Anstrengungen bedarf. RPPs fokussieren hier-
bei unmittelbar auf Schul- und Unterrichtsentwicklung als zentrale Zielgrofe,
wihrend diese in Hybriden Rdumen ergebnisoffen verhandelt wird. Entspre-
chend des Prinzips der Problemléseorientierung wird im Transdisziplinaritits-
diskurs hingegen explizit fiir einen Interessenausgleich aller beteiligten Ak-
teursgruppen geworben, sodass durch die gemeinsamen Forschungs- und Ent-
wicklungsaktivititen ein Mehrwert sowohl fiir die akademische als auch schul-
padagogische Praxis anzustreben ist.

An die vorangegangene Uberlegung kniipft das Prinzip der Multiperspek-
tivitdt transdisziplindrer Prozesse an und spiegelt insbesondere den durch das
Konzept Hybrider Raume postulierten Anspruch wider, die unterschiedlichen
Expertisen aber auch Interessenslagen und Bediirfnisse der beteiligten Ak-
teursgruppen zum Ausgangspunkt der Zusammenarbeit zu machen. Die kon-
krete Bestimmung relevanter Vertreter/-innen wird dabei durch die jeweils zu-
grundeliegende Problemstellung deutlich. RPPs betonen die Beteiligung von
Wissenschafts- und Praxisvertretern/-innen, wobei im Bedarfsfall weitere Part-
ner/-innen hinzugezogen werden konnen. CoP’s zeigen sich ebenfalls offen fiir
die Beteiligung unterschiedlicher Status- und Akteursgruppen, erheben dies je-
doch nicht zu einem konstitutiven Gestaltungsprinzip.

Alle Ansitze eint hingegen, dass fiir eine gelingende Kooperation die Ein-
lassung und Aushandlung unterschiedlicher Positionen notwendig ist. Hierfiir
werden moglichst hierarchiearme Austausch- und Arbeitsformate vorgeschla-
gen, die durch wechselseitige Wertschiatzung und einer Interaktion auf Augen-
hohe gekennzeichnet sind. Hierfiir steht stellvertretend das Partizipationsprin-
zip transdisziplindrer Forschung und Entwicklung. Unterschiede der jeweili-
gen Ansitze treten insbesondere in Bezug auf die Institutionalisierungsgrade
der Kooperationsbeziehungen auf. Hybride Rdume werden als offene Diskurs-
rdume gedacht und zeichnen sich wie auch CoPs aufgrund informeller Hand-
lungspraktiken und der Betonung sozialer Lernprozesse durch geringe formale
Regelungen und Strukturen aus. Im Gegensatz dazu postulieren RPPs verbind-
liche Kommunikationsstrukturen und -regeln in moglichst langfristigen und
gleichbleibenden Kooperationsbeziehungen. Der Transdisziplinarititsansatz
betont ebenfalls die herausgehobene Bedeutung von Kommunikationsprozes-
sen und wirbt fiir eine Einbindung relevanter Akteursgruppen entlang des ge-
samten Forschungs- und Entwicklungsprozesses. Er macht jedoch keine ver-
bindlichen Vorgaben bzgl. der Dauer bzw. Teamkonstellationen, solange ge-
mal dem Partizipationsprinzip hinreichende Mitgestaltungsmoglichkeiten ge-
wabhrt bleiben.

Umfassende Partizipation der beteiligten Akteursgruppen wird zudem als
eine notwendige Voraussetzung fiir die /ntegration in den gemeinsamen Ar-
beitsprozess angesehen. Diese erschopft sich allerdings nicht allein in Wissen-
sintegration — mittels Austausch, Arbeitsteilung, Ko-Konstruktion und Refle-
xion (Grasel/Fussangel/Probstel 2006; Fussangel 2008) — sondern berticksich-
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tigt soziale und organisationale Integration als wesentliche Rahmenbedingun-
gen. Andererseits ermoglichen partizipative Prozesse und Integration die Ge-
nerierung sozial sowie kulturell robuster Expertisen, Ergebnisse und Produkte,
die im Sinne des Reintegrationsprinzips durch erhohte Potenziale nachhaltigen
Transfers und Verstetigung in die jeweiligen Bezugsysteme Universitit, Stu-
dienseminar und Schule gekennzeichnet sind.

4 Transdisziplindre Entwicklungsteams im ZZL-
Netzwerk

Im Rahmen des durch die ,,Qualititsoffensive Lehrerbildung* geforderten Pro-
jekts ZZL-Netzwerk an der Leuphana Universitit Liineburg sind insgesamt acht
transdisziplindre Entwicklungsteams etabliert worden. Thnen liegt das gemein-
same Ziel zugrunde, durch die institutionen- und phaseniibergreifende Zusam-
menarbeit zwischen unterschiedlichen, an der Lehrkréftebildung beteiligten
Status- und Akteursgruppen, innovative Konzepte, Lehr-Lern-Formate und
Materialien flir die universitire als auch (schul-)padagogische Praxis zu entwi-
ckeln und so einen Beitrag zu einer integrierten Lehrkraftebildung zu leisten.

4.1 Strukturelle Einbettung und Handlungsfelder

Die transdisziplindren Entwicklungsteams sind als Teil des ZZL-Netzwerks in-
stitutionell an das Zukunftszentrum Lehrerbildung (ZZL) der Leuphana ange-
gliedert. Die besondere Hochschulstruktur der Leuphana, insbesondere die
Biindelung fast aller an der Lehrkriaftebildung beteiligten Disziplinen unter
dem Dach einer gemeinsamen Fakultit Bildung, ermdglicht es dem ZZL, einen
besonderen Fokus auf die Themenfelder Innovation, Forschung und Entwick-
lung zu legen. Im Unterschied zu einer Mehrzahl der Zentren flir Lehrkrifte-
bildung bzw. Schools of Education in Deutschland werden administrative Auf-
gaben bzgl. der Studienorganisation, Lehre, Beratung und Qualititssicherung
durch die Fakultidt Bildung tibernommen (Merkens 2005; Terhart 2005). Diese
giinstige Ausgangslage erlaubt es, die Projektziele und -aktivtiten mit einem
besonderen Fokus auf die lokale und regionale Zusammenarbeit mit aufleruni-
versitdren Partnerorganisationen, wie Studienseminaren, Schulen, Behorden
und weiteren Bildungseinrichtungen, auszurichten.

Insgesamt sind in den transdisziplindren Entwicklungsteams ca. 80 Perso-
nen aus iiber 25 Organisationen beteiligt, wobei alle Phasen der Lehrkrifte-
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bildung, Studium, Vorbereitungs- sowie Schuldienst reprasentiert sind. Hier-
bei kommt den seit 2012 initiierten Leuphana-Campusschulen eine besondere
Bedeutung zu. Bei den mittlerweile sechs Campusschulen handelt es sich um
allgemeinbildende Schulen, die mit der Leuphana langfristige Kooperations-
vereinbarungen abgeschlossen haben. Aufgrund der langfristigen Perspektive
fixieren diese Vereinbarungen zunichst neben allgemeinen Kooperations-
schwerpunkten’ Absichtserkldarung an gemeinschaftlichen Schulentwicklungs-
projekten, institutioneniibergreifenden Lehrkonzepten und Forschungsvorha-
ben mitzuwirken. Wie im vorliegenden Fall transdisziplindrer Entwicklungs-
teams werden detaillierte Projektziele und konkrete Ansprechpersonen anlass-
bezogen vereinbart. Dariiber hinaus sind im Rahmen der Entwicklungsteam-
arbeit eine Reihe weiterer Lehrkrifte involviert, zu denen meist aus vorange-
gangenen Kooperationen gute Kontakte bestanden. Dies gilt analog fiir den
Einbezug von Studienseminaren, Behdrden sowie Stiftungen und einer aul3er-
schulischen Bildungseinrichtung.

Die Arbeitsschwerpunkte der acht Entwicklungsteams sind den drei Hand-
lungsfeldern ,,Heterogenitit und Inklusion®, ,,Kompetenzorientierte Unter-
richtsgestaltung® sowie ,,Professionsbezogenen Unterstiitzungsangebote* zu-
geordnet und greifen somit drei in der Lehrkréiftebildung als zentral erachtete
Herausforderungen auf (vgl. Kap. 2). Das Handlungsfeld ,,Kompetenzorien-
tierte Unterrichtsgestaltung® ist mit vier Entwicklungsteams im Vergleich zu
den beiden anderen Handlungsfeldern mit je zwei Entwicklungsteams umfang-
reicher aufgestellt, was durch das Ziel, verschiedene Unterrichtsfiacher in das
Projekt miteinzubeziehen, begriindet ist.

Inhaltlich finden sich unter dem Handlungsfeld ,,Heterogenitit und Inklu-
sion‘ zwei Entwicklungsteams, die Konzepte, Lehr-Lern-Formate sowie Ma-
terialien in Bezug auf (schul-)padagogische Heterogenitit und inklusive
Schule entwickeln und Unterricht als (fach-)didaktische und bildungswissen-
schaftliche Querschnittssaufgabe verstehen (Lindmeier/Liitje-Klose 2015).
Das Entwicklungsteam ,,Inklusion professionell umsetzen* erarbeitet Grund-
lagen fiir inklusive Bildung, Unterrichts- und Schulentwicklung aus son-
der- bzw. allgemeinpadagogischen sowie bildungswissenschaftlichen Perspek-
tiven. Das Entwicklungsteam ,,Englischunterricht inklusiv gestalten* riickt im
Gegensatz dazu stirker fachdidaktische Herausforderungen inklusiven Unter-
richts in den Fokus.

Auch zehn Jahre nach Einfithrung allgemeinverbindlicher Bildungsstan-
dards durch die KMK (Klieme et al. 2007) bleibt die Unterrichtspraxis wie
auch die Lehrkréfteausbildung hinter den Reformerwartungen zuriick. Daher
bilindelt das Handlungsfeld ,,Kompetenzorientierte Unterrichtsgestaltung® vier

5 Beispielsweise wurde mit der sog. ,,Campusschule Online* ein Videokonferenzsystem einge-
richtet, dass eine Live-Schaltung zwischen universitdrem Seminar und Schulunterricht ermog-
licht und somit Unterrichtsbeobachtungen als didaktische Lerngelegenheit zur Theorie-Pra-
xis-Verzahnung nutzbar macht (Drexhage et al. 2016).
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Entwicklungsteams, die sich entlang der Unterrichtsfacher Mathematik, Mu-
sik, Deutsch und Sachunterricht mit der Frage auseinandersetzen, wie Unter-
richt gestaltet werden muss, damit Schiilerinnen und Schiiler neben fachlichem
Wissen die Fertigkeit erwerben, dieses Wissen situationsaddquat anwenden zu
konnen. Die Auswahl der vertretenen Facher repréasentiert sowohl Disziplinen,
in denen die Diskussion um Kompetenzorientierung, wie im Fall der Mathe-
matik, bereits fortgeschritten ist, wihrend andere, wie im Fall von Musik und
Sachunterricht, vergleichsweise wenige Standards aufweisen. Diese fachspe-
zifische Bandbreite wird ebenso als Bezugspunkt fiir die entwicklungsteam-
iibergreifende Diskussion fruchtbar gemacht, wie auch die Beriicksichtigung
der Schulformen Sekundarstufe I (Mathematik, Musik) sowie Primarstufe
(Deutsch, Sachunterricht). Das Handlungsfeld ,,Professionsspezifische Unter-
stiitzungsangebote* adressiert durch die Entwicklungsteams zu ,,Coaching im
Langzeitpraktikum® und ,,Lehrkraftegesundheit™ als zentral erachtete facher-
tibergreifende Themengebiete fiir die Lehrkrafteprofessionalisierung. Insbe-
sondere durch das Weiterbildungsangebot ,,ProMentoring* soll der Aufbau
handlungspraktischer Kompetenzen von angehenden Lehrkréiften systematisch
begleitet werden. In Ergdnzung hierzu wird im Entwicklungsteam zu Lehrkraf-
tegesundheit ein wichtiger Beitrag zur Erhaltung der psychischen und physi-
schen Gesundheit von angehenden und etablierten Lehrkriften geleistet.

4.2 Teamkonstellationen, Ziele und Arbeitsorganisation

Korrespondierend zu den Prinzipien transdisziplindrer Forschung- und Ent-
wicklung erfolgte die personelle Zusammenstellung der Entwicklungsteams in
Form eines Aushandlungsprozesses, der sich jeweils an den zu bearbeitenden
Problemstellungen als zentrale BezugsgroB3en orientierte. Dementsprechend
variieren die konkreten Teamkonstellationen, Zielsetzungen, Arbeitsorganisa-
tionen sowie Ergebnisse. Die nachstehende Tab. 1 bietet eine komprimierte
Ubersicht dariiber, welche Status- und Berufsgruppen an der Entwicklung,
Umsetzung und Reflexion verschiedener Produkte beteiligt sind.

Daran lasst sich zunidchst erkennen, dass eine Vielzahl unterschiedlicher
Akteursgruppen involviert ist, deren spezifische Perspektiven es erforderlich
machen, nicht nur nach ihrer Herkunftsinstitution zu unterscheiden, sondern
genauer auch Status- und Berufsgruppen zu differenzieren. Alle Entwicklungs-
teams sind durch die Mitarbeit von Professoren/-innen und wissenschaftlichen
Mitarbeitern/-innen gekennzeichnet, die somit Forschungs- und hochschuldi-
daktische Expertisen einbringen. Ebenso wirken in allen Entwicklungsteams
Lehrkrifte mit, die iiber berufspraktische Erfahrungswerte verfiigen. Dartiiber
hinaus sind z.T. auch Studierende und Schulleitungen vertreten, wodurch
wichtige Perspektiven ergidnzt werden.
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Tabelle 1: Beteiligte Status- und Berufsgruppen in den transdisziplindaren Entwicklungsteams (vgl.
ZZ| -Netzwerk 2018)
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Ferner wird deutlich, dass neben den oftmals als Kerninstitutionen der Lehr-
kraftebildung verstandenen Institutionen Universitit, Studienseminar und
Schule der Einbezug weiterer Organisationen von zentraler Bedeutung ist. Im
Handlungsfeld ,,Inklusion* sind bspw. Behorden bzw. zusitzlich Stiftungen
vertreten, die relevante Impulse zur Gestaltung inklusiver Lehrkréftebildung
einbringen. Dies gilt analog fiir den Einbezug einer auBlerschulischen Bil-
dungseinrichtung fiir das Entwicklungsteam zur kompetenzorientierten Unter-
richtsgestaltung im Sachunterricht. Dadurch wurden die Gestaltungsoptionen
problem- und situativer Lehr-Lern-Settings grundlegend erweitert.

Die Zusammenstellung der Entwicklungsteammitglieder erfolgte je nach
Arbeitsschwerpunkten entlang als einschldgig erachteter Expertisen. Zu Be-
ginn der Projektlaufzeit wurden hierzu durch die Universititsvertreter/-innen
der jeweiligen Entwicklungsteams Auftaktveranstaltungen mit potenziellen
Kooperationspartnern/-innen organisiert, um iiber die Vision der Entwick-
lungsteamarbeit als auch wechselseitige Erwartungen und mogliche Arbeits-
weisen zu sprechen. Hierbei wurden einerseits Personen und Organisationen
adressiert, zu denen aus vorangegangen Arbeitskontexten bereits gute Koope-
rationsbeziehungen bestanden. Andererseits wurden innerhalb der sich konsti-
tuierenden Entwicklungsteams gepriift, ob, entsprechend der jeweiligen Ar-
beitsschwerpunkte, die Hinzunahme weiterer Status- und Berufsgruppen erfor-
derlich schien. Dadurch wiesen einige Entwicklungsteams insbesondere im
ersten Halbjahr verschiedentlich Ab- und Neuzugéinge auf, bis eine relative
Konsolidierung der Teamkonstellation eintrat.

Gleichzeitig zeigt sich fiir die Entwicklungsteams insgesamt eine grof3e
Spannbreite hinsichtlich zentraler Diversititsmerkmale wie u.a. Geschlecht,
Alter sowie Berufstdtigkeit in Jahren. Die beteiligten Akteure/-innen unter-
scheiden sich jedoch auch hinsichtlich der Dauer und Verbindlichkeit der Ko-
operationsbeziehungen. Somit variieren nicht nur die verfiigbaren Wissensbe-
stande und Expertisen, sondern auch der Institutionalisierungsgrad der Zusam-
menarbeit. Aus organisations- und netzwerktheoretischer Perspektive wird je-
doch insbesondere in Bezug auf langfristige und nachhaltige Innovationspro-
zesse eine ausgewogene Mischung aus verbindlichen wie auch losen Koope-
rationsbeziehungen als zielfiihrend erachtet (Kolleck 2014). Folglich konnen
sowohl die Vorteile enger und stabiler Kontakte als auch die Innovationskraft
neuer Partner/-innen entsprechend nutzbar gemacht werden.

Ebenso wie die Zusammensetzung der Entwicklungsteams variiert die Ar-
beitsorganisation. In der Regel finden die Entwicklungsteamtreffen alle drei
bis sechs Wochen statt, die aufgrund der Ausstattung, Verfiigbarkeit und guten
Anbindung vorrangig in den Riumlichkeiten der Universitit durchgefiihrt wer-
den. Treffen an einer der Partnerorganisationen dienen vor allem dazu, die Ge-
gebenheiten vor Ort besser kennenzulernen sowie die Mehrbelastung durch
Fahrzeiten gleichméBiger zu verteilen. Die gemeinsamen Treffen bilden den
Kern der Entwicklungsteamarbeit, da sie insbesondere das ko-konstruktive
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Arbeiten und das gemeinsame Lernen befordern. Um diese moglichst produk-
tiv nutzen zu konnen, werden gut abgrenzbare Aufgaben auflerhalb der Treffen
arbeitsteilig bearbeitet und insbesondere administrative Fragen per E-Mail ge-
klart.

In Bezug auf die Produktebene kann vereinfacht zwischen universitidren
und schulpraktischen Anwendungsbereichen unterschieden werden. Dement-
sprechend zielt die Konzeption, Durchfiihrung und Evaluation von BA- bzw.
MA-Seminaren wie auch modularer (Video-)Lernbausteine auf die Weiterent-
wicklung universitdrer Lehre ab und leistet somit einen unmittelbaren Beitrag
fiir die Ausbildung von angehenden Lehrkréaften im Rahmen der ersten Phase.
Die in enger Abstimmung mit den hochschuldidaktischen Produkten erarbei-
teten Formate fiir die (schul-)pddagogische Praxis reichen bspw. von erprob-
ten, evaluierten und revidierten Unterrichtsbausteinen, Materialsammlungen
und Handreichungen bis hin zu grundstindigen Weiterbildungsangeboten und
Lehrvideos fiir die Lehrkréftefortbildung. Demzufolge richten sich diese Er-
gebnisse und Produkte direkt an die zweite sowie dritte Phase der Aus- und
Weiterbildung, die dadurch zur Etablierung von ,,good-practice*“~-Beispielen an
den regionalen Partnerorganisationen beitragt.

4.3 Theorie-Praxis-Integration durch Austausch,
Ko-Konstruktion und gemeinsames Lernen

Der genuine Mehrwert der Kooperationen in transdisziplindren Entwicklungs-
teams fiir eine integrierte Lehrkriftebildung besteht in der Verkniipfung insti-
tutionen- und phasenspezifischer Expertisen und verfolgt das Ziel, problemlo-
seorientierte und somit handlungsrelevante und -unterstiitzende Ergebnisse
und Produkte zu generieren.

Hierbei nehmen im Gegensatz zu rein koordinativen Absprachen vertie-
fende Austauschprozesse, Ko-Konstruktion und Reflexion einen besonderen
Stellenwert ein (Grésel/Fussangel/Probstel 2006; Fussangel 2008). Dieser An-
spruch konnte in der Zusammenarbeit in den transdisziplinidren Entwicklungs-
teams mit gewissen Einschrankungen eingeldst werden. Die Problem- und
Zielidentifikation wurde wesentlich durch den, von Universititsvertretern/-in-
nen verfassten, Forderantrag und die darin zugrunde gelegten Handlungsfelder
und Arbeitsbereiche vorstrukturiert. Die in der Logik von Drittmittelforderpro-
grammen strukturell verankerte Notwendigkeit, bereits im Rahmen der Bean-
tragung konkrete Problembereiche, Zielsetzungen und Losungsstrategien zu
skizzieren, um iiberhaupt Fordermittel einwerben zu konnen, fiihrte zu einer,
insbesondere aus transdisziplindrer Perspektive suboptimalen, aber in der Wis-
senschaftspraxis giangigen Ausgangslage. Im Nachgang des positiven Forder-
bescheids war es daher erforderlich, die thematischen, methodischen und orga-
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nisatorischen Setzungen im Antrag gemeinsam mit den Entwicklungsteam-
partnern/-innen zu konkretisieren und auch zu adaptieren, sodass die jeweili-
gen Expertisen wie auch Interessen und Bediirfnisse hinreichende Berticksich-
tigung fanden. Hierbei galt es abzuwigen, moglichst grofle Schnittmengen
zwischen den Status- und Berufsgruppen herauszuarbeiten, die gleichzeitig
spezifisch genug waren, um konkrete Ziele und Arbeitsschritte formulieren zu
konnen. Da der Prozess zudem durch Mehrheitsentscheidungen sowie freiwil-
lige Teilnahme gekennzeichnet ist, ist die Fluktuation von Kooperationspart-
nern/-innen grundsatzlich moglich und auch vereinzelt erfolgt.

Die Planung und Entwicklung universitirer Seminarveranstaltungen wird
in allen Entwicklungsteams realisiert. Dabei ist die zugrundeliegende Didaktik
insgesamt auf situiertes Lernen (Folling-Albers/Hartinger/Mortl-Hafizovic
2004) bzw. problem- und handlungsorientierte Lehr-Lern-Konzepte (Reusser
2005) fokussiert, um grofStmogliche Synergieeffekte aus der Verzahnung aka-
demischer Ausbildungsinhalte und berufspraktischer Expertise fiir den Autbau
professionsbezogener Kompetenzen, wie sie u.a. in den Standards fiir die Lehr-
kraftebildung empfohlen bzw. gefordert werden, zu ermoglichen (KMK 2014).
Aufgrund des thematischen Fokusses auf kompetenzorientierte Unterrichtsge-
staltung nimmt die Erarbeitung von Unterrichtskonzepten und Materialsamm-
lungen fiir die (schul-)padagogische Praxis im gleichnamigen Handlungsfeld
einen besonderen Stellenwert ein. Zudem unterscheiden sich in den Entwick-
lungsteams die Kopplung der unterschiedlichen Arbeits- und Entwicklungsbe-
reiche. Im Entwicklungsteam Mathematik sind Studierende bspw. nicht unmit-
telbar Teil der Entwicklungsteams, erarbeiten im Rahmen der Seminarteil-
nahme jedoch Unterrichtsentwiirfe, die an den Campusschulen erprobt und re-
flektiert werden und nach einer vertiefenden Revisionsphase im Entwicklungs-
team in Unterrichtsbausteine fiir die Schulpraxis eingehen (vgl. Scharnberg in
diesem Band). Neben der ko-konstruktiven Entwicklung kommt somit auch
Co-Teaching innerhalb universitarer als auch schulpraktischer Settings zum
Tragen, was ebenfalls zur vertiefenden Theorie-Praxis-Verzahnung beitragt
(vgl. Entwicklungsteam Deutsch, Waschewski 2018).

Die ko-konstruktive Problem- und Zielidentifikation, Planung und Ent-
wicklung, Durchfiihrung und Erprobung wie auch die gemeinsame Reflexion
und Revision erfordern und befordern zugleich gemeinsame Lernprozesse der
beteiligten Akteure/-innen, wie sie bspw. Vilsmaier et al. (2015) und Scholz
(2001) mit dem Verweis auf das Konzept ,,mutual learning* beschreiben. Dies
fordert ein erweitertes Verstidndnis fiir die jeweiligen Perspektiven und L&-
sungsansatze flir die gemeinsame Problemstellung und ermdglicht durch die
AuBlenperspektive ebenfalls eine weiterfiihrende Reflexion iiber die oft impli-
ziten Vorannahmen und Pridmissen im eigenen Handlungskontext.

Dartiber hinaus verweist der Begriff transdisziplindrer Entwicklungsteams
bereits auf den Entwicklungsfokus der institutionen- und phaseniibergreifen-
den Zusammenarbeit. Versierte Begleitforschungs- und Evaluationstétigkeiten
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liegen indessen weitestgehend im Verantwortungsbereich der Universititsver-
treter/-innen. An dieser Stelle soll lediglich auf eine, im Kontext partizipativer
Forschungsansitze (bspw. Aktionsforschung) verortete, aber nicht unumstrit-
tene, Position verwiesen werden, dass ko-konstruktiven Entwicklungsarbeiten
zwischen Wissenschaft und Praxis bereits ein genuiner Forschungscharakter
innewohnt (Unger 2014; Altrichter/Feindt/Zehetmeier 2014; Vilsmaier/Brand-
ner/Engbers 2017).

Abschlielend wird derzeit an gemeinsamen Strategien zur Verstetigung,
Dissemination und am Transfer der in den Entwicklungsteams entstandenen
Konzepte, Formate und Materialien sowie Forschungsbefunde in die jeweili-
gen Bezugskontexte (Wissenschaft und Schulpraxis) gearbeitet. Neben der
Teilnahme an wissenschaftlichen Tagungen, Veroffentlichungen in Fachzeit-
schriften und Sammelbénden (u.a. mit Praxispartnern/-innen) kommt der Be-
reitstellung der Lehr-Lern-Konzepte wie auch der Materialien fiir die hoch-
schuldidaktische als auch schulische Praxis eine besondere Bedeutung zu. Un-
terrichtskonzepte und -materialien werden hierbei durch die beteiligten Lehr-
krifte und Schulleitungen der jeweiligen (Campus-)Schulen umgesetzt.

5 Schlussbetrachtung

Das Kooperationsformat transdisziplindrer Entwicklungsteams wurde im Rah-
men der institutionen- und phaseniibergreifenden Zusammenarbeit im ZZL-
Netzwerk entwickelt und am Beispiel von acht Pilotprojekten etabliert. Die
Bezugnahme auf den Transdisziplinarititsdiskurs erweist sich hierbei nicht nur
an die, im Kontext der phaseniibergreifenden Lehrkréftebildung verhandelten,
Ansitze Hybrider Rdume, CoP und RPPs als hoch anschlussfihig, sondern er-
offnet gleichzeitig Impulse fiir die kritische Diskussion und konzeptionelle
Weiterentwicklung der kooperativen Lehrkriftebildung.

Ausgehend von einer expliziten Problemldseorientierung in Bezug auf dis-
ziplinen-, professions-, institutionen-, und organisationsiibergreifende Heraus-
forderungen wird systematisch nach Voraussetzungen und Gelingensbedin-
gungen multilateraler Kooperationen gefragt. Anstelle statischer Prozessvor-
gaben verweisen Arbeiten zur transdisziplindren Forschung und Entwicklung
auf grundlegende Gestaltungsprinzipien, die sich entlang der Themenkom-
plexe Problemléseorientierung, Multiperspektivitdt, Partizipation und (Re-)
Integration durch Ko-Konstruktion und gemeinsames Lernen entfalten. Die
sich daraus ergebenen Anforderungen eines idealtypischen Prozesses transdis-
ziplindrer Forschung und Entwicklung bieten konkrete Orientierungspunkte
fiir die Gestaltung transdisziplindrer Teams.
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Gleichzeitig wurde mit Blick auf die acht Entwicklungsteams deutlich, dass
diese Anforderungen hinsichtlich der jeweiligen Ausgangslagen und Spezifika
adaptiert und austariert werden miissen. An der Variationsbreite hinsichtlich
der Anzahl sowie status- und berufsgruppenspezifischer Heterogenitit, der
Entwicklungsteam-spezifischen Arbeitsorganisation sowie der unterschiedli-
chen Zielsetzungen und Produkte wird die Plastizitdt des Konzepts deutlich.
Diese gewdhrt einerseits die Herstellung einer notwendigen Gegenstandsange-
messenheit, die fiir eine zielfithrende Problemorientierung als konstitutiv zu
betrachten ist. Andererseits erlaubt sie somit auch die erforderliche Flexibilitét,
um in andere Anwendungskontexte iibertragen bzw. adaptiert werden zu kon-
nen.
Mit Bezug auf die in Kap. 3 skizzierte konzeptionelle Rahmung ldsst sich
die konkrete Umsetzung in den acht Entwicklungsteams des ZZ1L-Netzwerks
kritisch reflektieren. Die Entwicklungsteams zeichnen sich insgesamt durch
eine strukturelle Dominanz wissenschaftlicher Akteure/-innen aus. Dies findet
zum einen seinen Ausdruck in der inhaltlichen Ausrichtung der Entwicklungs-
teamarbeit entlang der drei Handlungsfelder, die federfithrend durch Wissen-
schaftler/-innen gepriagt wurde. Hierbei ist jedoch zu berticksichtigen, dass die
Themenwabhl an fiir die Lehrkréftebildung in Deutschland insgesamt als zentral
und verbindlich anzusehenden Herausforderungen orientiert ist, die somit auch
fiir die regionalen Partnerorganisationen von hoher Relevanz einzustufen sind.

Zum anderen nehmen die beteiligten Professoren/-innen, aber vor allem die
wissenschaftlichen Mitarbeiter/-innen innerhalb der Entwicklungsteams fo-
kale Rollen und Funktionen, bspw. durch allgemeine Koordinationsaufgaben
sowie Sitzungsmoderation und -leitung, ein. Hinsichtlich der Produktebene
zeigt sich, dass in allen Entwicklungsteams Seminarkonzepte fiir die universi-
tare Lehre konzipiert, pilotiert, evaluiert und revidiert werden. Ebenfalls wer-
den fiir die schulpadagogische Praxis korrespondierende Unterrichtskonzepte,
Materialien und Handreichungen entwickelt und erprobt. Es ist jedoch anzu-
merken, dass dies nicht durchgingig im selben Umfang und derselben Syste-
matik erfolgt. Dennoch lésst sich aus dieser strukturellen Asymmetrie nicht per
se auf eine Verletzung des Partizipationsanspruchs transdisziplindrer Prozesse
schlieBen. Vorlaufige Befunde der Begleitforschung indizieren, dass die betei-
ligten Akteure/-innen, unabhédngig von ihrer Status- und Berufsgruppe, die
epistemische, soziale und organisationale Integration in den Entwicklungs-
teams als sehr hoch einschitzen und ebenso bekunden, aus der Zusammenar-
beit in Bezug auf die Arbeit der jeweiligen Herkunftsorganisation zu profitie-
ren (Straub/Kulin 2017).

Im Kontrast zum dezidierten Entwicklungsfokus der Kooperationen im
Z71.-Netzwerk, ist der transdisziplindre Forschungsanspruch nur bedingt ein-
gelost. Im Rahmen des vorliegenden Beitrags konnte lediglich angerissen wer-
den, dass Forschung im konventionellen Sinne nach wie vor den wissenschaft-
lichen Akteuren/-innen vorbehalten ist, gleichwohl sich Charakteristiken parti-



Transdisziplindre Entwicklungsteams im ZZI-Netzwerk 77

zipativer Forschung nachzeichnen lassen. Eine eingehende Klirung dieses
Sachverhalts muss allerdings an anderer Stelle erfolgen.

Das Konzept transdisziplindrer Entwicklungsteams stellt insgesamt einen
vielversprechenden Ansatz fiir die institutionen- und phasentibergreifende Ko-
operation in der Lehrkréftebildung dar. Anhand der im ZZIL-Netzwerk etab-
lierten Entwicklungsteams konnten Gestaltungsmoglichkeiten und Gelingens-
bedingungen transdisziplindrer Zusammenarbeit sichtbar gemacht werden. Zu-
dem wurden konkrete Erfahrungswerte sowie Reflexionen zur Disposition ge-
stellt. Somit konnte zur theoretisch fundierten Diskussion zentraler Kooperati-
onsansitze in der Lehrkriftebildung beigetragen werden. Dariiber hinaus be-
darf es jedoch weiterer empirisch abgesicherter Studien, um die epistemischen,
sozialen und organisationalen Implikationen transdisziplindrer Zusammenar-
beit mit Blick auf Innovationen in der Lehrkréftebildung zu elaborieren und
darauf aufbauend Vorschlége fiir deren konzeptionelle Weiterentwicklung und
konstruktive Begleitung zu erarbeiten.
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Transdisciplinarity

This study provides a) an evaluative framework for boundary-crossing collaboration in teacher education which
is inspired by the discourse of transdisciplinarity. In addition, it offers b) empirical insights about so-called
Transdisciplinary Development Teams, which comprise practitioners, researchers, and student teachers. The
framework bases on (1) epistemic, (2) social, and (3) organisational integration characteristics such as (1a)
mutual learning, (1b) knowledge integration, (2a) perceived trustworthiness, (2b) appreciation within the team, and
(3a) collective ownership of goals. Drawing on a written survey with n = 62 participants, the empirical study
provides findings on three research questions. First, all dimensions of integration characteristics have been rated
high on average. Second, the results of a one-way ANOVA establish that the main actor groups perceive the work
in Transdisciplinary Development Teams as integrative with regard to previously stated characteristics. Third,
the analysis of a manifest path model substantiates theoretically assumed effect relationships. Subsequently,
transdisciplinary dimensions of integration characteristics appear suitable for assessing boundary-crossing

collaboration in teacher education.

1. Introduction

The advancement of teacher education has been outlined recurrently
as a boundary-crossing challenge calling for collaborative formats
among stakeholders from various institutions and professional back-
grounds, for instance, practitioners, researchers, and student teachers
(Straub & Vilsmaier, 2020; Hartmann & Decristan, 2018; Lillejord &
Borte, 2016). Advantages of such collaborations are seen in their po-
tentials for a) the development and implementation of didactical in-
novations (Grasel, 2011), b) professional development of (prospective)
teachers and teacher educators (Postholm, 2016) as well as ¢) collective
capacity building and institutional change (Fullan, 2016). Thus,
boundary-crossing collaborations have to be understood as a crucial
factor to promote effectiveness and innovative capabilities in teacher
education systems.

These considerations are of particular importance with regard to the
German context. Due to its loosely-coupled, consecutive, and three-
phased model (Kotthoff, 2011), the German teacher education system
counts as highly specialised but also institutionally fragmented by in-
ternational comparison (Blomeke, 2014; European
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Commission/EACEA/Eurydice, 2015). The first phase at universities
aims, in contrast to other European countries, at the concurrent acqui-
sition of subject-related content knowledge as well as knowledge in
pedagogies, learning psychology, and educational sciences. The second
phase comprises the preparatory service at teacher education institutes
(German: ‘Studienseminare’) and schools. It focuses on practical edu-
cation in genuine classroom settings. The third phase refers to advanced
professional development during the teaching career. Therefore,
boundary-crossing coordination and collaboration at the organisational,
personal, and curricular level are key factors in pursuit of further inte-
gration and coherence (Hellmann, 2018; Hericks, 2004).

Against this background, an increasing number of collaborative
formats have been established at various institutional intersections be-
tween university-based teacher education and school practice (Klee-
mann, Jennek, & Vock, 2019; Villiger & Trautwein, 2015). Such
collaborations are located predominantly within the context of practical
seminars and school placements (Pilypaityte & Siller, 2018) as well as
school development and evaluation projects (Alpert & Bechar, 2007).

However, despite of this vibrant discourse and the increasing amount
of studies, further conceptual propositions and empirical insights are
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needed to substantiate the integrative potentials and to unravel under-
lying effect mechanisms of boundary-crossing collaborations. The pre-
sent article addresses this research gap by proposing a) an evaluative
framework inspired by the discourse of transdisciplinarity and b) by
offering empirical insights about a boundary-crossing collaborative
format termed Transdisciplinary Development Teams (TDTs).

2. Theoretical background and research context
2.1. Introducing transdisciplinarity

Transdisciplinarity stands for an integrative mode of research and
development which highlights the interactive interrelation of various
sources of expertise across professional and institutional boundaries in
order to co-construct solutions for both, the academic and the practical
field (Hirsch Hadorn et al., 2008; Klein, 2014; Scholz & Steiner, 2015).!
This allows for generating ‘socially robust knowledge’ and hands-on
solutions for complex challenges in everyday practice. The term ‘so-
cially robust knowledge’ was introduced by Nowotny, Scott, and Gib-
bons (2001, p. 166) and refers to the assumption that transdisciplinary
processes promote the integration of scholarly bodies of knowledge as
well as practical expertise. This is supposed to have beneficial effects on
the ‘legitimacy, ownership, and accountability’ (Lang et al., 2012, p. 26)
of innovative approaches at professional and organizational boundaries.
In this way, transdisciplinary processes address both, scientific credi-
bility and practical relevance (Lang et al., 2012; Vilsmaier et al., 2015).

In accordance with that, integration has to be understood as a
paramount requirement for transdisciplinary collaboration. However,
due to the fact that transdisciplinarity addresses research and develop-
ment processes across professional and institutional boundaries, Jahn,
Bergmann, and Keil (2012) and Lang et al. (2012) advocate for a
multi-dimensional understanding of integration. In that respect, an
adapted version of the original framework will be proposed in this
article that focuses on (1) epistemic, (2) social, and (3) organisational
requirements for boundary-crossing collaboration.

2.2. Dimensions of integration: epistemic, social, and organisational

The following sections provide a compact outline on (1) epistemic,
(2) social, and (3) organisational dimensions of integration and intro-
duce selected constructs for measurement accordingly. Epistemic inte-
gration, for instance, refers to (1a) mutual learning and (1b) knowledge
integration. Social integration is reflected in terms of (2a) perceived
trustworthiness and (2b) appreciation within the team. Finally, organisa-
tional integration refers to (3a) collective ownership of goals.

2.2.1. Epistemic integration: mutual learning and knowledge integration
The epistemic core of transdisciplinarity is commonly understood as
processes of mutual learning and knowledge integration (Jahn et al., 2012;
Scholz & Steiner, 2015; Vilsmaier et al., 2015). However, as the
following definitions indicate, both characteristics are used in a broad
sense and rather interchangeably so far. Mutual learning is understood as
a ‘basic process of exchange, generation, and integration of existing or
newly developing knowledge’ (Scholz, 2001, p. 118) and ‘allow for
combining scientific insights with knowledge gained in non-scientific
contexts’ (Vilsmaier et al., 2015, p. 564). Therefore, mutual learning
has to be understood as a co-constructive process which expresses itself,
for instance, in terms of joint development of teaching concepts and
materials (van Schaik, Volman, Admiraal, & Schenke, 2019). In addi-
tion, knowledge integration is characterised by the exchange of informa-
tion and knowledge in order to develop a shared understanding and

! The article draws in particular on the so-called ‘joint problem solving’
discourse of transdisciplinarity. For a comprehensive overview see among
others Bernstein (2015), Hirsch Hadorn et al. (2008), and Klein (2014).
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common knowledge base about joint research and development issues,
working styles, and methodologies as well as goals and outcomes
(Godemann, 2008).

In order to operationalise these characteristics more differentially,
we argue that mutual learning is a behavioural capacity that supports
knowledge integration. In alignment with that, mutual learning comprises
aspects of exchange and co-construction among actors from different
backgrounds, while knowledge integration highlights the establishment of
shared understandings and common ground for joint research and
development processes.

2.2.2. Social integration: perceived trustworthiness and appreciation within
the team

In alignment with the concept of dimensions of integration,
epistemic processes that base on interactive exchange and co-
elaboration of new knowledge objects, are embedded in social and
organisational relations. Especially in team-based research and devel-
opment settings, trust-based and appreciative relationships have been
outlined as powerful influencing factors (Hedges, 2010; Sewell, Cody,
Weir, & Hansen, 2018).

Perceived trustworthiness refers to the positive expectation towards
the benevolent behaviour of others, which then allow engaging in in-
teractions under conditions of uncertainty (Luhmann, 2017). In accor-
dance with this, various contributions highlight the constituting role of
trusting relationships in professional pedagogical settings (Bartmann,
Pfaff, & Welter, 2012), in school-university partnerships (Sewell et al.,
2018), and in educational innovation networks (Kolleck & Bormann,
2014). Moreover, especially in transdisciplinary settings, appreciation
within the team in terms of ‘accepting the otherness of the other’ (Scholz
& Steiner, 2015, p. 532) and the ‘recognition of difference’ (Hedges,
2010, p. 309) are understood as a constituting characteristic in order to
establish reliable working relationships (Kulin, 2019).

The appreciation of contributions from actors with diverse back-
grounds is considered essential for co-constructive processes. Esteeming
behaviour articulates itself in openness towards different opinions and
by feeling safe and encouraged to engage also in controversial debates
(Carmeli & Gittell, 2009). On this basis, it is assumed that perceived
trustworthiness and appreciation within the team have a positive effect on
the epistemic processes of mutual learning and knowledge integration.

2.2.3. Organisational integration: collective ownership of goals

Finally, integrative research and development calls for high levels of
participation and shared ownership of processes and outcomes (Elzinga,
2008; Lang et al., 2012). Therefore, actors across different organisations
and professions need to establish arrangements that not only allow but
encourage active involvement (Bronstein, 2002). Participatory organ-
isational arrangements are understood to level power asymmetries and
thus provide equal opportunities to express experiences and needs.
Against this backdrop, it is assumed that collective ownership of goals,
understood as the committed involvement in the decision-making pro-
cess and active participation, moderates the effect from mutual learning
on knowledge integration.

2.2.4. Theoretical framework of transdisciplinary dimensions of integration
Based on the previous outline, Fig. 1 shows a theoretical framework
for transdisciplinary dimensions of integration.

2.3. Evaluation context

In order to provide further empirical insights, the outlined evaluative
framework was applied to the context of a research and development
project located in Lower Saxony, Germany. The project’s overarching
objective was to generate and establish advancements in school practice
and initial teacher education at a regional level through boundary-
crossing collaborations. In order to do so, since 2016 eight so-called
TDTs have been formed comprising representatives from across the
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Fig. 1. Theoretical Framework for Transdisciplinary Integration comprising Epistemic, Social, and Organisational Dimensions.

three-staged teacher education system (Straub & Dollereder, 2019). The
TDTs address pressing ‘hot topics’ in teacher education such as
competence-oriented instruction, inclusive schooling, mentoring
pre-service teachers, and maintaining teachers’ health. In alignment
with focal principles of transdisciplinarity, the TDTs aim to provide
outcomes for a wide range of stakeholder groups. Therefore, each team
jointly co-constructs and revises innovative teaching arrangements and
materials for both, university-based teacher education as well as local
schools.

The TDT concept is understood as a collaborative approach to foster
innovation and educational change in school-based teaching and
university-based teacher education (Straub & Vilsmaier, 2020). In that
way, it resonates with other pertinent conceptualisations such as Third
Space (Zeichner, 2010) or Research-Practice Partnerships (Coburn &
Penuel, 2016). TDTs highlight, for instance, the necessity for mutual
recognition as well as comprehensive negotiations and shared
decision-making processes, which are typical features for Third Spaces
(Hedges, 2010). On the other hand, TDTs try to balance the
dialogue-based openness of Third Spaces with programmatic principles
of Research-Practice Partnerships (Coburn & Penuel, 2016; Penuel &
Gallagher, 2017). In this regard, TDTs are committed to the following
characteristics: 1) pursuing a long-term orientation, 2) fostering prac-
tical advancements in school practice and initial teacher education, 3)
integrating a multi-stakeholder perspective, 4) applying intentional
cooperation strategies, and 5) engaging in research-based development
(Straub, Dollereder, Ehmke, Leiss, & Schmidt, 2020).

In practice, the TDTs comprise a wide range of stakeholder groups,
which are situated in the context of initial teacher education for primary
or lower-secondary schools. Each team consists of at least representa-
tives from schools and university, which are understood as focal in-
stitutions representing educational practice and research respectively.
In addition, there are also further stakeholder groups involved such as
student teachers, teacher educators from teacher education institutes as
well as partners from educational authorities and extra-curricular in-
stitutions. The factual TDT composition, team size, and work organisa-
tion vary in accordance with the problem framing and objectives,
respectively (Straub & Dollereder, 2019).

3. Empirical research questions

Against the theoretical outline, the following empirical research
questions have been analysed in this study.

1 How do the team members assess the cooperation in the TDTs with
regard to the dimensions of integration characteristics?

2 Does the assessment of the dimensions of integration characteristics
differ between focal groups of actors (practitioners, researchers, and
student teachers)?

3 Does the empirical data in this study support the theoretically out-
lined effect relationships for the dimensions of integration charac-
teristics (see Fig. 2)?

With respect to research question (3), Fig. 2 shows a theoretical
model for effect relationships among transdisciplinary dimensions of
integration characteristics.

The relationships depicted in Fig. 2 reflect the following hypotheses:

H1: Mutual learning has a positive effect on knowledge integration.

e H2: The effect of mutual learning on knowledge integration is moder-

ated by collective ownership of goals indicating the importance of

participatory organisational principles.

H3: Perceived trustworthiness has a positive effect on mutual learning.

e H4: Appreciation within the team has a positive effect on mutual
learning.

e H5: Perceived trustworthiness has a positive effect on knowledge
integration.

e H6: Appreciation within the team has a positive effect on knowledge

integration.

4. Methodology

In order to answer the previously stated research questions, a written
survey was conducted in the context of the TDTs. The survey focused on
the dimensions of integration characteristics as outlined in Section ‘Di-
mensions of Integration: Epistemic, Social, and Organisational’.

4.1. Sample description

The survey population was defined as the total of TDT members who
were participating at least at five TDT meetings at the time of the survey.
A full survey was conducted with the resulting N = 77 participants. Due
to an overall response rate of 80.5 %, a factual sample size of n = 62 was
realised. Table 1 provides a compact outline of key characteristics
describing the overall composition of the TDTs.

The category actor groups comprises focal actor groups represented in
the sample: practitioners (51.6 %), researchers (25.8 %), student teachers
(16.1 %), and extra-mural partners, and public authorities (6.5 %). The
actual variety of educational backgrounds, organisational affiliations
and vocational status are in fact much more diverse. Especially, the
subgroup practitioners comprises teachers, principals, and teacher
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Fig. 2. Effect Relationships between Epistemic, Social, and Organisational Dimensions of Integration Characteristics.

Table 1
Sample Characteristics.

Characteristics n %

Actor groups

Practitioners 32 51.6

Researchers 16 25.8

Student teachers 10 16.1

Extra-mural partners and public authorities 4 6.5
Sex

Male 14 23.3

Female 46 76.7

Age groups (age in years)

<30 16 26.7
30-39 18 30.0
40-49 19 31.7
>49 7 11.7

Professional experience (in years)

0-3 14 22.6
>3-6 14 22.6
>6-10 11 17.7
>10-15 9 14.5
>15 14 22.6

Team size per DT

Competence-Oriented Mathematics Didactics 8 10.4
Competence-Oriented Music Didactics 6 7.8
Competence-Oriented German Didactics 22 28.6
Competence-Oriented Basic Social and Science Studies 12 15.6
Implementing Inclusion Professionally 7 9.1
Teaching in inclusive English Settings 12 15.6
Mentoring in Practical Studies 4 5.2
Teachers’ Health 6 7.8

Note. DT = Development Team. Column n and % refer to valid values only.

educators. The latter are usually experienced teachers who are respon-
sible for preparatory service at teacher education institutes and schools.

The category researchers refers to professors and research assistants
at the university. Student teachers refers to one of the main target groups
for the TDTs activities and thus are an important stakeholder group for
advancements in teacher education. However, at the time of the survey
student teachers participated directly in only two out of eight TDTs
which explains their comparably small number in the sample. The
category extra-mural partners and public authorities refers to partners
from local educational institutions, foundations, and public adminis-
tration. Despite the fact, that they are also considered an important actor
group for the joint work in the TDTs, their small number made it not
feasible to consider them within the analysis.

With respect to sex, the sample corresponds fairly with active

teachers in Lower Saxony in 2016 (male = 27.9 % and female = 72.1 %;
MK Niedersachsen, 2018). The age groups represented in the TDTs cover
the full range from under 30 years to above 59 years. Except for par-
ticipants over 49 years of age over (11.7 %), the age groups are
approximately uniformly distributed. This corresponds also with the
overall teacher composition in Lower Saxony (MK Niedersachsen,
2018). In addition, the professional experience is likewise approximately
equally distributed and reflects various levels of expertise from novice to
experienced professionals. Finally, team size visualises the variability
according to the number of team members (n; between 4 and 22). In
addition, there have been no mandatory requirements for team
composition, except for the participation of researchers and teachers, in
order to allow for independent and self-reliant team dynamics.

4.2. Survey instrument

A standardised questionnaire used in this study addressed all active
TDT members at the time of the survey. Cognitive pre-tests have been
conducted prior to the data collection in order to ensure equivalence of
meaning (Lenzner, Neuert, & Otto, 2015). This was considered espe-
cially important due to the assumed heterogeneity of team members’
professional, organisational, and institutional backgrounds. In total nine
interviewees participated in the pre-test and represent teachers, student
teachers, research assistants, and professors. The questionnaire was
modified based on the corresponding feedback.

With regard to the main survey to the members of the TDTs, the
questionnaire and a return envelope were sent by mail. In addition, non-
personalised reminders were sent via an email distribution list in order
to improve the overall response rate.

Based on the theoretical outline, five scales have been used to
operationalise the dimensions of integration characteristics. All scales
were applied with a six-point Likert scale ranging from 1 = ‘does not
apply at all’ to 6 = ‘applies fully’. The questionnaire was conducted in
German. Thus, the authors translated the following scales from English:
mutual learning, perceived trustworthiness, appreciation within the team, and
collective ownership of goals. In addition, scales with respect to knowledge
integration and collective ownership of goals have been slightly adapted in
order to capture collaborations across different professional back-
grounds and organisational affiliations.

For covering mutual learning a scale developed by van den Bossche,
Gijselaers, Segers, Woltjer, and Kirschner (2011) was applied, originally
labelled team learning behaviours. In alignment with the theoretical
outline, it addresses aspects of collective learning processes in profes-
sional workgroups. The scale consists of three sub-scales: construction,
co-construction, and constructive conflict. Construction addresses aspects of
sharing ideas and experiences supported by active listening, whereas
co-construction refers to the further development of these contributions
by adding other perspectives and seeking in-depth clarification.
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Constructive conflict comprises the ability to engage in productive dis-
cussions by addressing controversial aspects and asking critical ques-
tions. Example items for these sub-constructs are: ‘Team members are
listening carefully to each other’ (construction), ‘Team members draw con-
clusions from the ideas that are discussed in the team’ (co-construction), and
‘Opinions and ideas of team members are verified by asking each other critical
questions’ (constructive conflict). In accordance with van den Bossche
et al. (2011), the sub-scales have been applied together in order to
display the main construct of mutual learning as an overarching
construct.

Knowledge Integration (Steinheider, Bayerl, Menold, & Bromme,
2009) aims at the establishment of shared understandings or mental
models about the issue at hand, relevant methodologies, and desired
outcomes. Informed by linguistic contributions by Clark and Murphy
(1982), Clark (1996), Steinheider et al. (2009) distinguish between two
mechanisms to generate these shared frameworks of reference and
mental models: audience design and common ground. Audience design al-
lows team members to make their own perspectives understood,
whereas common ground represents joint understandings according to
theoretical-conceptual, methodological, and outcome related aspects of
teamwork. Example items are: ‘The team members are willing to engage
oneself with other perspectives’ (audience design) and ‘The team composi-
tion from different professional backgrounds complicate the development of
shared understanding for cooperation’ (common ground, inverted item).
Again, both sub-scales were applied together to construct the main scale
knowledge integration.

With regard to the social dimension of integration, scales for
perceived trustworthiness and appreciation within the team have been
applied. Perceived Trustworthiness (Costa & Anderson, 2011) provides
insights about the integrity within the team and thus informs whether
actors rely on their fellow team members. An example item reads: ‘In this
team, people will keep their word’.

Appreciation within the team indicates to what extent the teamwork is
characterised by mutual recognition. It also indicates the approval and
acceptance of opinions despite their different professional backgrounds.
The scale was adapted from a similar construct, psychological safety
(Carmeli & Gittell, 2009), that fosters open exchange of ideas and ex-
plores alternative approaches. An example item is: ‘If someone in the team
has a fundamentally different opinion, we appreciate it too’.

Finally, the organisational outline of the teamwork is captured by the
scale of collective ownership of goals (Bronstein, 2002). It represents
whether responsibilities to achieve the shared goals are distributed to all
team members and to what extent they are participating in the
decision-making processes. An example item is: ‘When team members
make decisions together, they go through a process of examining alternatives’.

Table 2 shows basic scale characteristics including the total number
of items and internal consistency. Due to unsatisfactory item reliability,
two items have been removed from knowledge integration and one from
collective ownership of goals. After adjustments, Cronbach’s alpha
ranged from @ = .66 to .88 and indicate (barely) acceptable to good
internal constancies, respectively.

Table 2
Measures, Number of Items and Cronbach’s a for Dimensions of Integration
Characteristics.

Dimensions Characteristic No. of Items Cronbach’s a

Epistemic mutual learning 9 .88
knowledge integration 6 .66

Social perceived trustworthiness 6 .74
appreciation within the team 4 72

Organisational collective ownership of goals 6 71
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4.3. Methods of analysis

In order to answer research question (1), whether the development
team member assesses the cooperation as being integrative with respect
to epistemic, social, and organisational dimensions of integration char-
acteristics descriptive statistics and correlation coefficients have been
calculated in IBM SPSS Statistics 25. With reference to research question
(2), whether there are statistically significant differences between the
actor groups according to epistemic, social, and organisational aspects
of dimensions of integration, a one-way ANOVA has been conducted. In
order to compose comparable groups, the analysis focuses on practi-
tioners, researchers, and student teachers. These groups are considered
to represent relevant professional backgrounds in teacher education.
Moreover, Kolmogorov-Smirnov tests indicate non-normal distributed
data for all characteristics, except for mutual learning, with p < .05.
Despite that fact, the application of ANOVA was considered feasible,
based on recent publications arguing that ANOVA count as robust
against violation of non-normal distributed data (Schmider, Ziegler,
Danay, Beyer, & Biihner, 2010), even in the case of unbalanced groups
and small sub-group sample sizes (Blanca, Alarcon, Arnau, Bono, &
Bendayan, 2017). Homogeneity of variances was assessed using Lev-
ene’s tests. The resulting p-values range between .10 and .60 and indi-
cate that equal variances could be assumed. In order to answer research
question (3), a manifest path model was calculated in Mplus 7.4.

5. Findings
5.1. Assessment of dimensions of integration characteristics

5.1.1. General assessment of dimensions of integration characteristics

Table 3 shows descriptive statistics and correlation coefficients for
the dimensions of integration characteristics within the overall sample.
All variables had high mean values and reached the theoretical
maximum of 6. The minimum values were all above the theoretical
middle of 3.5, except for collective ownership of goals (Min = 2.83). In
addition, the values for standard deviation indicate moderate to high
differences in response behaviour. Especially, the standard deviation for
collective ownership of goals with SD = .70 is considered high. The cor-
relation coefficients indicate medium to high correlations with r ranging
between .38 and .68.

According to research question (1), the high values for the di-
mensions of integration characteristics indicate that the TDT members
assess the collaboration to be integrative with respect to its epistemic,
social, and organisational facets. In general, this provides some empir-
ical evidence that the given collaborative format is considered suitable
for cultivating boundary-crossing endeavours in teacher education.

5.1.2. Group differences for dimensions of integration characteristics

In order to answer research question (2), whether the main actor
groups practitioners, researchers, and student teachers show differences
according to their assessment of the dimensions of integration charac-
teristics, a one-way ANOVA has been calculated. Table 4 shows that
there are no statistically significant differences to be found, with p-
values > .05. This result is also reflected through the effect sizes, which
indicate none to small effects with w® between .01 and .02.

Nonetheless, further inspection of multiple post-hoc comparisons
suggests some descriptive differences between the actor groups (see
Table 5). This allows for a tentative discussion of practical implications
for the analysed TDTs.

In general, the assessments of mutual learning, knowledge integration,
and perceived trustworthiness tend to follow a similar pattern: there are no
differences between practitioners and researchers while the differences
between practitioners and student teachers as well as researchers and
student teachers are small to medium. In some more detail, there is no
difference between practitioners and researchers according to mutual
learning (ds= |0.02|), while student teachers and researchers (d;= |0.68|)
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Table 3
Descriptive Statistics and Correlation Coefficients for Dimensions of Integration Characteristics.
Characteristic Min Max M SD (€8] 2) 3) “ (5)
(1) Mutual learning 3.67 6.00 5.37 .53 -
(2) Knowledge integration 4.17 6.00 5.12 .50 .68 -
(3) Perceived trustworthiness 4.00 6.00 5.27 .56 .67 .51 -
(4) Appreciation within the team 3.75 6.00 5.28 .57 .65 .54 .52 -
(5) Collective ownership of goals 2.83 6.00 4.86 .70 .39 .51 .38 .52 -
Notes. Min = Minimum, Max = Maximum, M = Mean, SD = Standard Deviation.
Table 4
Means, Standard Deviations, and One-Way ANOVA for Dimensions of Integration Characteristics.
Measure Practitioners (n = 30) Researchers (n = 16) Students (n = 10) F(2,55) p o?
M SD M SD M SD
Mutual learning 5.33 .54 5.34 .53 5.66 .32 1.66 .20 .02
Knowledge integration 5.09 .47 5.1 .48 5.33 .57 0.95 .39 .00
Perceived trustworthiness 5.25 .50 5.2 .63 5.52 .49 1.19 .31 .01
Appreciation within the team 5.21 .62 5.45 .43 5.45 .47 1.39 .26 .01
Collective ownership of goals 4.95 .62 4.63 .83 5.07 .64 1.61 .21 .02

Note. w” = omega squared.

Table 5
Post-hoc Analysis for Group Differences according to Dimensions of Integration
Characteristics.

comparison ~ MD df t p ds
1&2 —0.01 44 —0.08 1.00 —0.02
Mutual learning 2&3 -0.32 24 -1.68 .39 —0.68
3&1 0.33 38 1.80 .25 0.66
1&2 —0.01 44 —0.07 1.00 —0.02
Knowledge integration 2&3 -0.23 24 -110 .76 —0.44
3&1 0.24 38 1.32 .18 0.48
Perceived 1&2 0.05 44 0.32 1.00 0.10
trustworthiness 2&3 —0.32 24 -1.36 .44 —0.55
3&1 0.26 38 1.46 .55 0.53
Appreciation within the L&2 —0.24 44 —1.41 46 —0.44
ptzam 2&3 000 24 002 100 001
3&1 0.24 38 1.13 .69 0.41
Collective ownership of 1&2 0.32 a4 1.48 42 0.46
oals P 2&3 044 24 -144 35  —0.58
g 3&1 012 38 054  1.00 0.0

Notes. Numbers in the column ‘comparison’ indicate actor groups with 1 =
practitioners, 2 = researchers, and 3 = student teachers. MD = mean difference;
ds = Cohen’s d with pooled standard deviation.

as well as student teachers and practitioners (ds= 0.66|) show medium
effect sizes, respectively. With regard to knowledge integration, there is
again no difference between practitioners and researchers to be found
(ds= |0.02]). However, there are small differences between student
teachers and researchers (ds= |0.44|) as well as between student
teachers and practitioners (ds= |0.48|). Similar applies for perceived
trustworthiness, where practitioners and researchers show no differences
(ds= [0.10]), while student teachers and researchers (ds= |0.55|) show
medium differences just as student teachers and practitioners (ds= |
0.53]).

This pattern does not hold true for the assessment of appreciation
within the team and collective ownership of goals, however. Regarding
appreciation within the team, the assessment by researchers and student
teachers are presumably the same (d;= |0.01]), while practitioners and
researchers show small differences (ds= |0.44|) as well as practitioners
and student teachers (ds= |0.41]).

Finally, concerning collective ownership of goals, all groups show some

differences from another. In detail, there is a small difference between
practitioners and student teachers (ds= |0.20|). There is also a small to
medium difference between practitioners and researchers (ds= |0.46|),
while the difference between researchers and student teachers is again
medium (ds= |0.58).

Subsequently, the overall ANOVA suggests that there are no funda-
mental differences in the assessment of the dimensions of integration
characteristics to be found. This substantiates the underlying assump-
tion that TDTs are a collaborative format which allow relevant actor
groups such as practitioners, researchers, and student teachers to
participate at the epistemic, social, and organisational level. However,
post-hoc testing provides some further insights for the practical imple-
mentation of TDT work.

5.2. Effect relationships among dimensions of integration characteristics

With respect to research question (3), the effect relationships be-
tween epistemic, social, and organisational dimensions of integration
characteristics, a manifest path model was calculated (see Fig. 3). All
variables show standardised values and base on a bootstrapping method
with 10,000 replications. In order to calculate a moderation effect be-
tween mutual learning and collective ownership of goals on knowledge
integration centred mean values have been used. The model fit indicators
are considered acceptable with Chi%*(4) = 4.60; p=.33, n=60;
RMSEA = .05; CFI = .99; TLI = .99; SRMR = .06.

According to hypothesis H1, the model indicates that mutual learning
has a positive effect on knowledge integration (p; = .57, p < .01). In
alignment with hypothesis H2, this relation is positively moderated by
collective ownership of goals. The effect from collective ownership of goals
on knowledge integration is considered medium (3 = .31, p < .05), while
the interaction effect between collective ownership of goals and mutual
learning on knowledge integration tend to be small (B2, interact = .16, p <
.05). Moreover, with respect to hypotheses H3 and H4 perceived trust-
worthiness (B3 = .46, p < .05) and appreciation within the team ($4 = .42,
p < .05) have a medium effect on mutual learning.

For hypotheses H5 and H6, the findings indicate a slightly differing
picture. The direct effects on knowledge integration are none for both,
perceived trustworthiness (Ps_ direct = --02, p > .05) and appreciation within
the team (B¢, direct = .02, p > .05). However, the results of a mediation
analysis (see Table 6) show that both social integration characteristics
have indirect effects on knowledge integration. These effects are fully
mediated by mutual learning. For perceived trustworthiness, the resulting
total effect is considered small (Bs, oral = .24, p < .05). This holds also
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Fig. 3. Manifest Path Model on Effect Relationships between Epistemic, Social, and Organisational Dimension of Integration Characteristics.
Note. r = correlation factor, p = standardised regression coefficient, R? = explained variance,

*=p<.05 ** =p<.0l; =p <.001.

Table 6
Standardised Regression Coefficients for Dimensions of Integration
Characteristics.
ﬁdirect ﬁindirect ﬁtotal
(1) on (3) mediated by (4) —.02 .26%% .24
(2) on (3) mediated by (4) .02 24%% .25%

Notes. The numbers in brackets refer to respective dimensions of integration
characteristics: (1) = perceived trustworthiness, (2) = appreciation within the
team, (3) = knowledge integration, and (4) = mutual learning.

" =p <.05.

" =p <.01.

true for appreciation within the team (P, total = .25, p < .05).
Finally, the explained variance of 58 % for both dependent variables
mutual learning and knowledge integration is considered high.

6. Discussion and outlook

This study contributes to the research on and development of
collaborative formats at the boundary of school practice and initial
teacher education. First, an evaluative framework for the assessment of
boundary-crossing collaboration was developed that is inspired by the
‘joint problem-solving’ discourse of transdisciplinarity. Second, the
application of this framework to the TDTs empirically substantiates its
potentials for the analysis of collaborative formats among practitioners,
researchers, and student teachers. Third, the study also offers implica-
tions for further research and practice of boundary-crossing collabora-
tion in school-based teaching and university-based teacher education.
The following subsections provide further discussion and outlook on
these issues.

6.1. Scientific significance of the study

6.1.1. Theoretical contributions

Despite the increasing attention towards boundary-crossing collab-
orations in school-based teaching and initial teacher education, espe-
cially quantitative evaluative frameworks have been missing so far. The
present study addresses this research gap by offering a theoretical
framework that draws on the discourse of transdisciplinarity. With
respect to teacher education, transdisciplinarity has been primarily
discussed in the context of education for sustainable development and in
the field of ‘Basic Social and Science Studies’, a teaching subject at
German and Swiss primary schools (Biirgener & Barth, 2018; Kiinzli
David, Gysin, & Bertschy, 2016). In this way, the study also focuses on
the application of transdisciplinarity in particular with regard to the

analysis of boundary-crossing collaborations in school practice and
initial teacher education.

The evaluative framework was in particular inspired by the multi-
dimensional understanding of integration (Jahn et al., 2012; Lang
et al., 2012) as a constituting factor for in-depth collaboration and
co-constructive processes among different actor groups such as practi-
tioners, researchers, and student teachers. In accordance with that un-
derstanding, the framework combines (1) epistemic, (2) social, and (3)
organisational dimensions of integration characteristics, which have
been operationalised in terms of (1a) mutual learning, (1b) knowledge
integration, (2a) perceived trustworthiness, (2b) appreciation within the
team, and (3a) collective ownership of goals.

Subsequently, the study contributes according to three theoretical
aspects. First, this generic multi-dimensional integration perspective is
compatible with pertinent conceptualisations for boundary-crossing
collaboration in school practice and university-based teacher educa-
tion such as, for instance, Research-Practice Partnerships (Straub &
Dollereder, 2019; Straub et al., 2020). Second, however, it exceeds the
current state of the discussion by drawing the attention towards the
systematic analysis of different yet equally relevant dimensions of
integration for collaboration among different stakeholder groups in
school-based teaching and university-based teacher education. Third,
the study used concrete measurement constructs that allowed to further
differentiate their interdependencies on a theoretical and empirical level
as well.

6.1.2. Empirical insights

The combined findings on research questions (1) and (2) indicate
that the TDTs promote integrative collaboration across institutional and
organisational boundaries in school practice and initial teacher educa-
tion. This substantiates also the theoretical conceptualisation of TDT
including its programmatic focus and guiding principles (Straub &
Vilsmaier, 2020; Straub et al., 2020).

First, based on the high average approval rates (questions 1) the team
members consider the boundary-crossing teamwork as integrative with
respect to all epistemic, social, and organisational dimensions of inte-
gration characteristics. In accordance with that, it can be assumed that
the joint development of teaching concepts and materials bases on a
shared understanding and co-constructive processes. Moreover, the
findings suggest that teamwork was also supported by trusting and
appreciative relationships and based on shared decision-making and
responsibility (collective ownership of goals).

Second, the results on research question (2) indicate that none of the
focal actor groups were systematically neglected or shut out throughout
the teamwork. In alignment with basic assumptions of trans-
disciplinarity, this is understood as a crucial indicator for participation
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on an equal footing and the co-construction of ‘socially robust knowl-
edge’ (Nowotny et al.,, 2001). In consequence, this indicates that the
teaching concepts and materials developed within the TDTs are more
likely to balance quality criteria in academia (scientific credibility) as
well as the practical field (practical relevance).

Finally, findings related to research question (3) empirically sub-
stantiated assumed effect relationships in the TDT context. In this way,
the study helps to further differentiate the theoretical understanding of
relevant impact factors and their interrelation for boundary-crossing
collaboration. In particular, mutual learning and knowledge integration
are often used interchangeably (Scholz, 2001; Vilsmaier et al., 2015),
which especially hampers empirical analyses. Thus, the conceptual
distinction between mutual learning as a behavioural capacity that effects
knowledge integration provides a more differentiated perspective on the
epistemic process. In addition, various approaches in teacher education
highlight the relevance of social factors, especially mutual trust, as a
prerequisite for co-constructive collaboration (Hedges, 2010; Sewell
et al.,, 2018). However, to the authors’ knowledge, the interrelation
between trust and appreciation and their effect on epistemic character-
istics, such as mutual learning and knowledge integration, have not been
quantitatively analysed so far. This holds also true for the moderating
influence of collective ownership of goals in terms of participation and
shared decision-making. In that way, the study helped to differentiate
the effect relationships between focal dimensions of integration
characteristics.

6.2. Implications for practice

The supplementing results of the multiple post-hoc comparisons
indicate tentative implications for the current practice of the TDT work.
First, student teachers show the highest mean values on all dimensions
of integration characteristics in comparison to researchers and practi-
tioners. This is understood as student teachers’ approval of teaching
arrangement which offer learning opportunities relating academic
knowledge with practical expertise (Straub & Waschewski, 2019). This
interpretation resonates in particular with student teachers’ persistent
call for more practical studies during initial teacher education (Messner,
2012; Terhart, 2000), which is also a significant driving force for recent
reforms pointing at the expansion of practical elements in the first phase
in teacher education in Germany (KMK, 2005; Weyland, 2012).

Moreover, practitioners and researchers share similar perceptions
according to mutual learning, knowledge integration, and perceived trust-
worthiness. This can be seen as another clue that TDTs allow (at least to
some extent) to mitigate potential status hierarchies and power asym-
metries. Moreover, it supports the claim that both actor groups with
advanced professional experience benefit likewise from mutual ex-
change and co-constructive process. This also implies a mutual recog-
nition of practical expertise and scholarly knowledge.

However, the differing picture with respect to appreciation within the
team and collective ownership of goals requires further inquiries. A
tentative explanation points to some inherent asymmetries in organ-
isational structures and teamwork dynamics in the TDTs (Straub &
Vilsmaier, 2020). Due to the restricted time budgets and the generally
resource-intensive teamwork, the majority of organisational, and
administrative tasks in terms of meeting preparations, moderation, and
documentation lies within the responsibilities of the researchers, espe-
cially the research assistants. On the one hand, this results in additional
workload whereas, on the other hand, it puts them into a stronger
decision-making position (Straub, Spohrer, & Meimerstorf, 2019). It is
assumed that practitioners attribute these differences with respect to a
slightly lesser perception of appreciation within the team, while re-
searchers articulate the differences in workload with respect to lover
ratings of collective ownership of goals.

In alignment with the general empirical findings of this study, we
draw the tentative conclusion that the TDT work is considered inte-
grative with regard to all dimensions of integration characteristics
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despite the structural asymmetries within the particular research and
development context. To our understanding that is an important insight,
since the realisation of boundary-crossing collaborations and its con-
straints root predominantly in the unequal availability and distribution
of resources and capacities (Straub & Vilsmaier, 2020). In that way, the
TDT work is understood as an illustrating example for co-constructive
collaboration on an equal footing among unequal actors in terms of
different expertises, professional obligations, and available time bud-
gets. This reflects on the practical level on how the TDT concept miti-
gates tensions between the aspirations of openness for multi-stakeholder
participation (Third Space) and pragmatic problem-solving orientation
(RPPS) (Straub & Vilsmaier, 2020; Straub & Dollereder, 2019).
Inspired by these considerations, a more general proposition is to
utilise the epistemic, social and organisational dimensions of integration
characteristics not only for summative evaluation but also to stimulate
self-reflection during the TDT work. For this purpose, they could be
integrated into a jointly composed ‘code of conduct’ that provides
orientation for biannual or annual team meetings in order to reflect on a
meta level about the TDTs’ performance. This resonates highly with the
requirement of RPPs to establish structures and processes that foster
cooperative interactions (Straub et al., 2020; Coburn & Penuel, 2016).

6.3. Further research

Despite the theoretical contributions and empirical insights, this
study faces some methodical issues typically related to research and
development in highly contextualised settings. Boundary-crossing
collaborative formats such as the TDTs are locally-bound, context-spe-
cific, and resource-intensive which results in a limited number of
participating actors and limited sample sizes, respectively. Co-
constructive collaboration also requires high degrees of freedom con-
cerning decision-making processes and the design of didactical ad-
vancements. In addition, long-term collaboration in inter-organisational
settings rely heavily on voluntary commitment which is potentially
vulnerable to effects of self-selection and social-desirability.

Methodological suggestions in order to bypass these effects refer
usually to randomised controlled trials (RCT) and the use of more
objective measures (observations or tests) instead of self-declared atti-
tude surveys (Prenzel, 2010). The application of randomised research
designs, however, contradict required voluntary commitment and de-
grees of freedom. Thus, we discuss alternative suggestions that improve
the robustness of the research design and allow for more differentiated
research findings.

1) Despite the fact that the particular research context of the TDTs has
to be considered quite comprehensive for a project-based and yet
long-term collaborative format in terms of involved actors, the
factual sample size of n = 62 participants still remains a limiting
factor for the application of advanced quantitative analyses. A
pragmatic approach to mitigating that issue is to increase the data
base by applying the proposed evaluative framework to research and
development settings similar to the TDTs. This would also allow
making comparisons between the different sites in a quasi-
experimental multiple-group design (Cohen, Manion, & Morrison,
2018).

2) In order to mitigate ceiling effects and effects of social-desirability it
appears promising to apply an item response theory perspective for
the development of measurement instrument (Wilson, 2005). Recent
studies indicate that positive effects on psychometric measurement
properties are also applicable in the case of self-reported attitude
assessment (Boone, Staver, & Yale, 2014). In contrast to classical test
theory, this also allows to take the difficulty or intensity of the
measurement items into account. In addition, the careful reformu-
lation of the items with regard to the prevalence of behavioural as-
pects instead of directly addressing the intensity of underlying
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attitude constructs might have positive impact on measurement
quality (Fid & Schmidt, 2014).

Despite the overall high approval rates concerning the dimensions of
integration characteristics, it is reasonable to assume that especially
complex collaborative settings imply also challenging issues which
have to be overcome with collective efforts. Thus, further research is
needed to differentiate success factors and potentials on the one hand
as well as hampering factors and challenges on the other hand. An
equally suitable and economic approach to elaborate on both, is to
apply standardised questions with open response formats asking for
the three most successful as well as the three most challenging as-
pects of the development team work. For the analysis of the resulting
answers, the application of structuring qualitative content analysis
deems appropriate (Kuckartz, 2016). In addition, the application of
the dimensions of integrations characteristics as deductive category
system allows for triangulation strategies or mixed-methods research
designs (Kuckartz, 2014).

Finally, the present study focused exclusively on the analysis of di-
mensions of integration characteristics. Thus, further research is
needed to link the evaluative framework to outcome related mea-
sures indicating, for instance, satisfaction with collaborative team-
work, its usage and usefulness of the developed concepts and
materials as well as the wider impact on the involved reference
systems, university-based teacher education and school-based
teaching.
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Over the past decades, boundary-crossing collaborations among focal stakeholder groups in

Abstract

teacher education (e. g. practitioners, researchers, students) have been increasingly discussed
as fruitful pathways for generating integrative didactic innovations. Within this article, it will
be argued that such collaborative formats resemble socio-organizational innovations in their
own right, which in turn provide the necessary prerequisites for advancements in the teaching
profession to be co-constructed. Moreover, empirical insights will be provided to further outline
boundary-crossing collaboration from a socio-organizational innovation perspective.

In order to do so, the conceptual background of this article combines social innovation
theory with an analytical framework inspired by the discourse of transdisciplinarity. Social
innovation theory highlights, for instance, the transformation of social relations in order to
satisfy social needs and to advocate empowerment. Transdisciplinarity stands for an integrative
research and development mode which in addition fosters a multi-dimensional understanding
of integration distinguishing (1) epistemic, (2) social, and (3) organizational dimensions. In-
depth integration among involved stakeholder groups is again understood as a crucial
requirement for successful co-construction and sustainable establishment of socio-
organizational innovations. In alignment with that, focal dimensions of integration
characteristics (DICs) are operationalized as (la) mutual learning and (1b) knowledge
integration, (2a) perceived-trustworthiness and (2b) appreciation within the team, and (3a)
collective ownership of goals.

Based on this, an explorative study was conducted in the context of a research and
development project establishing a collaborative format termed Transdisciplinary Development
Teams (TDT). Aim of the study is to further investigate, a) how participating TDT members
assess DICs with regards to successful and challenging aspects. In addition, it seeks to b)
differentiate types of actors which are characterized by particular assessment patterns. The
study employs a complementary mixed-methods design combining qualitative and quantitative
approaches and utilizes a data corpus with n = 62 response sets. Subsequently, this article offers
a genuine conceptual approach to frame boundary-crossing collaboration in teacher education.
In addition, on this basis further empirical insights have been generated which provide some

practical implications to support future collaborative endeavors.
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The discourse on boundary-crossing collaboration in teacher education has received increasing

1 Introduction

attention over the last two decades. Scholars frame such cooperative formats as powerful
mechanisms for the development and transfer of didactical innovations (Einsiedler, 2010;
Grisel, 2011), while educational policy makers and practitioners considered them as integrating
factors to bridge the persistently criticized gap between academic research and school practice
(Hericks, 2004; Wissenschaftsrat, 2001, 14, 55). There is a growing body of literature offering
theoretical frameworks, conceptual propositions and empirical studies for the design as well as
the analysis of such collaborative formats (Kleemann et al., 2019; Pilypaityté & Siller, 2018).
However, few studies are investigating boundary-crossing collaboration as a genuine form of
innovation in teacher education (Loogma et al., 2013; Riirup, 2013).

The present article aims to contribute to this research desiderate in two ways. First, a
conceptual approach will be elaborated which allows to conceptualize this phenomenon as
socio-organizational innovation. In order to do so, theoretical positions originating from social
innovation theory will be critically outlined and adapted with respect to particularities in the
teaching profession. Second, empirical insights will be provided focusing on the integration of
focal stakeholder groups as a crucial success factor for the initiation and establishment of
effective and sustainable cooperation. Hereby, the analytic framework is inspired by the
discourse of transdisciplinarity. Transdisciplinarity represents an integrative research and
development mode fostering the co-constructive engagement of actor groups across
heterogeneous professional, organizational, and institutional backgrounds (Klein, 2014; Scholz
& Steiner, 2015). Moreover, it advocates for a multi-dimensional understanding of integration
that highlights the importance of (1) epistemic, (2) social, and (3) organizational dimensions of
integration (Jahn et al., 2012). In alignment with that, focal dimensions of integration
characteristics (DICs) have been operationalized in terms of (1a) mutual learning and (1b)
knowledge integration, (2a) perceived-trustworthiness and (2b) appreciation within the team,
and (3a) collective ownership of goals (Straub et al., 2021). Against this backdrop, an
explorative study was conducted in the context of a research and development project within
which collaborative formats, so-called Transdisciplinary Development Teams (TDTs), have
been established. Aim of the study is to further investigate, a) how participating TDT members
assess DICs with regards to successful and challenging aspects. In addition, it seeks to b)

differentiate types of actors which are characterized by particular assessment patterns. The
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study employs a complementary mixed-methods design combining qualitative and quantitative
approaches and utilizes a data corpus with n = 62 response sets.

In consequence, the outcome of this article is twofold. First, it applies a genuine
conceptual approach to frame boundary-crossing collaboration in teacher education from a
socio-organizational perspective. In addition, further empirical insights are presented which
allow differentiating types of actors based on the multi-dimensional assessment of integration

in boundary-crossing collaboration.

2 The call for Boundary-Crossing Collaboration in Teacher Education
The starting point for this study is a widely acknowledged critique that teacher education in
Germany is understood as highly specialized but also as institutionally and disciplinary
fragmented by international comparison (Blomeke, 2014). This is particularly due to the
consecutive three-phased teacher education system which comprises a) university studies, b)
pre-service teacher-training, and ¢) advanced teacher training while being on the job (European
Commission/EACEA/Eurydice, 2015, p. 34; Kotthoft, 2011; Terhart, 2004). University-based
teacher education aims at the development of academic knowledge and competencies rooted in
a wide range of disciplines. It comprises among others subject matter didactics, pedagogies,
educational science, and psychology. Even though mandatory practical studies have been
largely expanded within the study curriculum during the past two decades (Rothland &
Biederbeck, 2018; Weyland, 2012), the formal responsibility for the development of practical
teaching competencies lies within the second phase involving schools and teacher education
colleges (German: “Studienseminare”; Lenhard, 2004). With respect to the third phase,
advanced teacher training, there are no uniform standards across the federal state system in
Germany. Therefore, advanced training might be conducted at training institutes affiliated at
universities, as it is the case for Lower Saxony, or else at educational administration institutes.
Institutional fragmentation may also be understood as a reinforcing element of what is
commonly referred to as ‘theory-practice divide’ in teacher education (Korthagen, 2007;
Villiger, 2015). There are ongoing controversies that seek to provide refined conceptualizations
and alternative perspectives on the interrelation between among others, “knowledge and
action”, “research and experience”, “reflection and acting”, “distancing and engagement” (for
a comprehensive overview see Rothland, 2020). Nonetheless, the German teacher education
system in Germany continues to face ongoing criticism from various interest groups directed at

the insufficient integration and coherence between academic expertise and practical skills
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(Arnold, 2010; Vanderlinde & van Braak, 2010). Even worse, mutual accusations and
tendencies of delimitation have become at least common knowledge within the teaching
profession (Messner, 2012, p. 77). In extreme cases, the work of scholars created ‘in their ivory
towers’ is considered of limited practical relevance (Broekkamp & van Hout-Wolters, 2007),
while practitioners are accused of neglecting theoretical, conceptual, and empirical knowledge
(Patry, 2005).

However, in contrast to these conflicting tendencies, there are also increasing calls for
boundary-crossing collaboration in teacher education (Gorodetsky & Barak, 2008; Straub &
Vilsmaier, 2020). These are committed to overcoming aforementioned institutional
fragmentation by pooling various bodies of knowledge and expertise across the teacher
education system in order to co-construct integrative advancements within the teaching
profession. Fields of application for such collaborative formats refer, for instance, to university-
based teacher education and teacher education colleges, schools and youth welfare
representatives, and extra-curricular institutions (Boer et al., 2018; Kleemann et al., 2019).

Potential benefits from boundary-crossing collaborations are threefold: First, on an
interpersonal level boundary-crossing is understood as a genuine opportunity for professional
development due to processes of mutual learning and knowledge integration (Boer et al., 2018;
Korthagen, 2016). Second, on an organizational and institutional level, such collaboration is
understood to allow for collective capacity building and to be a driving force for organizational
change (Fullan, 2016; Hartmann & Decristan, 2018). Third, the pooling of academic expertise
and practical experience fosters the co-creation of didactical innovations, for instance, teaching
and learning arrangements and teaching practices (Grasel, 2011; Sewell et al., 2018). In total,
boundary-crossing collaborations in teacher education are discussed as powerful mechanisms

to mitigate the gap between academic research and school practice.

3 Conceptualizing Boundary-Crossing Collaboration from a Social Innovation
Perspective

In the context of the present article, it is argued that boundary-crossing collaboration may be
fruitfully conceptualized as social-organizational innovations which then allows co-
constructing didactical innovations among focal stakeholder groups in teacher education. In
order to substantiate this argument, conceptual insights from social innovation theory will be

adapted to the context of teacher education.
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Social innovation theory itself is located at the intersection of, and draw on, contributions from
social sciences, economic analysis, and policy discourses (Mulgan, 2012). Its focal object of
investigation, social innovations, is therefore framed from various (inter)disciplinary informed
perspectives. These perspectives highlight a wide range of different related phenomena ranging
from market-oriented social entrepreneurship, community-based initiatives to social
movements as a driving force for societal change (Moulaert, MacCallum, & Hillier, 2013).
However, a widely acknowledged definition by Phillis et al. (2008, p. 36) conceptualize social
innovation as “a novel solution to a social problem that is more effective, efficient, sustainable,
or just than existing solutions and for which the value created accrues primarily to society as a
whole rather than private individuals”. Similar to this, Moulaert, MacCallum, Mehmood et al.
(2013, p. 1) state that the concept of social innovation may comprise “the creation of new
products, services, organizational structures or activities that are ‘better’ or ‘more effective’
and facilitates or improves the satisfaction of needs, reconfigured social relations and
empowerment, or political mobilization. With respect to these general aims, the discourse on
social innovation ranges from the pragmatic improvement of social system’s effectiveness to
the call for enhancement of the human condition in general (Jessop et al., 2013, p. 124). In
alignment with that, the following examples resemble well-known showcase pieces for social
innovation: The Grameen Bank founded by Muhammad Yunus provides micro credits to
support self-employment as an effective means against poverty (Ashta et al., 2013). Another
example refers to mass literacy campaigns and popular education movements in Brazil
significantly inspired by the works of Paulo Freire (Fernandes et al., 2013).

More recently there is an increasing amount of studies applying the concept of social
innovation with respect to educational landscapes (Kolleck, 2014) and teacher education
(Loogma et al., 2013; Riirup, 2013). However, the outlined conceptualizations focused so far
primarily on reconfigurations of social relations and social outcomes in terms of satisfaction of
social needs for equality, participation, and empowerment. Particularly in inter-organizational
collaborative settings, such aspects are inseparably interrelated with organizational issues
concerning among others work flows, distribution of resources, and responsibilities as well as
decision-making arrangements. Therefore, it is deemed more appropriate to frame boundary-
crossing collaborations as socio-organizational innovations.

In addition, the literature on social innovations is primarily viewed as local or regional
embedded grass-roots initiatives, social movements, or community-based developments

(Phillis et al., 2008; Riirup, 2013). However, at least when a social innovation picks up enough
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momentum to spread and to be transferred outside the spatial, organizational, and subject-
related contexts of origin, it is most likely that formal institutions, administration, and policy
makers have to be involved (Schubert, 2016). Moreover, boundary-crossing collaboration
among educational scholars and school practitioners opens up potential pathways for
interrelating bottom-up and top-down approaches in teacher education (Loogma et al., 2013).
In this way, dominant topics in scientific discourses and political reform agendas, such as
competence-oriented instruction and inclusive schooling may be fruitfully interrelated with the
requirements and needs of the practical field.

Moreover, the generation of social innovation is commonly understood as a collective
effort, which requires the negotiation of various perspectives and balancing of different
requirements and needs from various stakeholder groups. On the one hand, collaborative, case-
based, and action-oriented research, and development are considered as fruitful to facilitate
socio-organizational innovations (Fontan et al., 2013, p. 309). It is also highlighted that the
pooling of stakeholder specific intellectual resources such as expertise, experiences, and
perspectives are essential in order to increase relevance and social acceptance in the target field
(Peters, 2018).

Against this backdrop, this article resonates well with approaches in social innovation,
which advocate a transdisciplinary perspective. According to contributions by Moulaert,
MacCallum, and Hillier (2013, pp. 21-22) and Novy et al. (2013) social innovation has to be
understood as path-dependent and embedded in complex multi-dimensional (e. g. social,
economic, political, cultural) relations and thus calls for case-based, action-oriented, and thus

transdisciplinary research methodologies.

4 Transdisciplinary Dimensions of Integration

Transdisciplinarity refers to an integrative research and development mode that advocates for
the interrelation of different bodies of knowledge and ways of knowing (Klein, 2014; Straub &
Vilsmaier, 2020). In this way, transdisciplinarity fosters collaboration across professional,
institutional, and organizational boundaries (Hirsch-Hadorn et al., 2008; Scholz & Steiner,
2015). According to Nowotny et al. (2001) the integration of different sources of expertise and
the dedication to address both, scientific as well as practical challenges, allow for the
development of ‘socially robust knowledge’. The notion of ‘socially robust knowledge’, in turn,
is linked to increased ‘legitimacy, ownership, and accountability’ (Lang et al., 2012, p. 26) due

to the implicit requirement to serve scientific as well as practical requirements and quality
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standards. Based on these assumptions, the integration of different stakeholders, such as
practitioners, researchers, and students, within a shared and participative collaboration process
is of paramount importance. Moreover, due to the professional, institutional, and organizational
heterogeneity of collaborations in transdisciplinary contexts, a multi-dimensional
understanding of integration is required (Felt, 2009; Felt & Fochler, 2012; Jahn et al., 2012;
Lang et al., 2012). The present study focuses on (1) epistemic, (2) social, and (3) organizational
dimensions of integration which in turn are operationalized in terms of the following DICs
(Straub et al., 2021): (1a) mutual learning and (1b) knowledge integration, (2a) perceived-

trustworthiness and (2b) appreciation within the team, and (3a) collective ownership of goals.

1) Epistemic Integration: Mutual Learning and Knowledge Integration

Transdisciplinarity highlights the integration of different bodies of knowledge and ways of
knowing through mutual learning (Scholz & Steiner, 2015; Vilsmaier et al., 2015). Mutual
learning comprises behavioral capacities regarding the exchange of knowledge and expertise,
co-constructive behavior, and critical reflection (van den Bossche et al., 2011). In this study,
mutual learning is also understood as a focal requirement for knowledge integration.
Knowledge integration, again, comprises the ability to establish a mutual understanding and

common knowledge base among heterogeneous stakeholder groups (Steinheider et al., 2009).

2) Social Integration: Mutual Trust and Appreciation

According to the multi-dimensional understanding of integration, mutual learning, and
knowledge integration dependent on social integration. Especially in-depth and long-term
collaborations among different stakeholders, such as practitioners, researchers, and students,
rely heavily on trust-based and appreciative relations. Trusting relationships are characterized
by a reciprocal commitment to honor mutual agreements and to engage in open and transparent
communication (Costa & Anderson, 2011). In addition to trust-based relations, mutual
appreciation among different stakeholder groups is understood as an important facilitating
factor, that helps to mitigate potential status hierarchies and to engage on an equal footing
(Carmeli & Gittell, 2009). Mutual appreciation is also a necessary condition to engage in critical

debates and constructive conflict (van den Bossche et al., 2011).
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3) Organizational Integration: Collective Ownership of Goals

Trust-based and appreciative relations that promote mutual learning and co-construction of
shared knowledge benefit from integrative organizational arrangements. Thus, it is essential
that the collaboration is characterized by participative decision-making and shared ownerships
of goals (Bronstein, 2002). Participation and shared responsibilities for the achievement of
shared goals are powerful mechanisms to mitigate power asymmetries and to allow for the
involved stakeholder groups to express their particular perspectives and needs (Elzinga, 2008).
This is also understood as crucial prerequisites for establishing necessary legitimacy and

acceptance for the implementation of innovations (Lang et al., 2012).

5 Research Interests

Against this theoretical backdrop, the present study seeks to provide further empirical insights

about featuring characteristics of boundary-crossing collaborations in teacher education

applying a socio-organizational innovation perspective. In order to do so, an explorative study

was conducted in the context of a research development project which established a

collaborative format termed Transdisciplinary Development Teams (TDTs), for further details

see section 6.1. In this context two main research interests will be addressed by the following
research questions:

1) How do the involved actors assess the TDT work with respect to successful and challenging
aspects of transdisciplinary DICs?

2) Are there different types (clusters) of TDT members which are characterized by specific sets
of assessments with regards to successful and challenging aspects of transdisciplinary
DICs?

The second research interest is also related to the following sub-questions:

2a) How do these clusters differ with respect to DICs?

2b) Are these clusters related to focal demographic or context-specific background variables

such as sex, experience in year, or stakeholder group affiliation?

6 Methods

6.1 Research Context

The study is based on data provided in the context of a research and development project in
Lower Saxony, Germany. According to the project’s mission statement, the overall vision is

twofold (Ehmke et al., 2018, p. 10). First, it aims to establish a space for joint discourse and
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thought for various actor groups across the teacher education system, such as researchers,
teachers, and student teachers to engage on an equal footing. Second, this is supposed to foster
boundary-crossing collaboration regarding the development, revision, and implementation of
advancements in teacher education at a regional level (Straub & Vilsmaier, 2020). Against this
backdrop, eight so-called TDTs have been established to foster collaboration at the boundary
of initial teacher education and school practice since 2016. Each team addresses a particular
action field that represents an overarching challenge in the teaching profession and that is
considered to be of relevance to the academic as well as the practical field. These action fields
refer to competence-oriented instruction, inclusive schooling, mentoring student teachers
during practical studies, and maintaining teachers’ health (Straub & Dollereder, 2019).

Within the boundaries of the overall action fields, the particular development teams are
characterized by considerable degrees of freedom. In alignment with focal principles for
transdisciplinary processes, the arrangement of a) problem-framing and team building, b)
mutual learning and knowledge integration as well as c) re-integration and application of TDTs
outcomes are subject to shared decision-making and negotiations processes among the involved
actor groups (for a detailed discussion see Straub & Vilsmaier, 2020). In addition, participation
at the TDTs based on voluntary commitment, while teachers, teacher training educators
(German: “Studienseminarleitung”), and extra-curricular partners received basic expense
allowance. Due to these background conditions, the particular development teams show
variations with regard to team size and team composition as well as work organization and
concrete development objectives (Straub et al., 2021; for a compact overview see Straub &
Dollereder, 2019). Despite these differences, the TDTs met on a regular basis, about every three
to six weeks, in order to co-constructively develop, establish, and revise didactical innovations
at the boundary of university-based teacher education and school-based teaching practice (see
among others Scharnberg, 2019; Waschewski, 2018; ZZL-Netzwerk, 2018).

The following two examples provide some illustrating features in that regard. At the time
of the survey, the TDT on ‘Mentoring during Practical Studies’, for instance, consisted of six
team members, comprising researchers, teachers, teacher training educators, and student
teachers. Together the team members aimed to jointly develop, establish, and revise the so-
called ‘ProMent’ advanced teacher training program. The program offers various modules that
prepare teachers to become mentors for student teachers during their long-term school-

placements (Beckmann et al., accepted).
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In contrast, the TDT on ‘Competence-Oriented Instructional Design in Basic Social and Science
Studies’, consisted of twelve team members, including partners from extra-curricular
institutions (Biirgener & Barth, 2018). Moreover, the TDT was closely linked to a university-
based course for student teachers and addressed two main objectives (Blirgener & Barth, 2020).
First, the interrelation between the TDT and the university course offered a) mutual learning
opportunities for the participating actor groups and b) teaching materials applicable for school-

based teaching and extra-curricular programs that have been practically tested and revised.

6.2 Sample Description

At the time of the survey, a total of N = 77 active team members collaborated, divided among
eight development teams. In order to focus the study on factual team work settings, a cut-off
criterion has been applied, according to which only those persons were considered in the survey
which took part at least at five development team meetings. The overall response rate of 80.5
% 1s considered satisfactory and results in a factual sample size of n = 62.

Gender composition among the team members (male = 23.3 %, female = 76.6 %)
corresponds fairly with those of teachers in Lower Saxony in 2016 (male = 27.9 % and female
= 72.1 %) (MK Niedersachsen, 2018). The age groups represented in the development teams
cover the full range from under 30 to above 59 years. Despite the group of persons with age
above 49 (11.7 %), the age groups are approximately uniformly distributed which again
corresponds roughly with the teacher composition in Lower Saxony (MK Niedersachsen,
2018). In addition, the professional experience is likewise approximately uniformly distributed
and reflects various levels of expertise from novice to experienced practitioners.

The stakeholder groups are distinguished mainly between three major players in teacher
education: practitioners (51.6 %), researchers (25.8 %), students (16.1 %), and others (6.5 %).
Needless to say, the actual variety of educational backgrounds, organizational affiliations, and
vocational status are in fact much more diverse. Especially, the subgroup practitioners
comprises teachers and principals as well as teacher training educators. The latter works usually
part-time at teacher training seminars and schools. Researchers refers to professors and research
assistants at the university. Students are considered a major target group for the TDTs outcomes.
In spite of that, student teachers are involved in only two out of eight teams and represent only
a comparably small number within the sample size. There are two pragmatic reasons for this.
First, participation at the TDTs base on voluntary commitment, while being quite time-

consuming. In contrast to teachers, for instance, student teachers are not entitled to receive
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expense allowances according to the regulations of the funding agency. Second, since most of
the TDTs are closely linked to university-based teaching arrangements, student teachers
participate in the outcomes of the TDTs’ work without directly being part of the teams. Thus,
most TDTs focused on the interaction among practitioners and researchers, instead. The
category others refers to partners from extra-mural organizations like foundations and public
authorities. Despite the fact, that they provide profound insights for the joint work in the
development teams, their small number made it not feasible to consider them as an independent

sub-group.

6.3  Survey Instruments and Methods of Analysis

The study utilizes data gathered through a written survey among all active TDT members. The
questionnaire comprises standardized attitude scales with regards to DICs, open question
formats about, and a survey instrument for ego-centric network analysis. The present study
focuses exclusively on the analysis of the data generated through the open question formats.
The corresponding questions read as follows: a) ‘In your own opinion, please state the three
most successful aspects with regard to the development team work?’ and b) ‘In your own
opinion, what are the three most challenging aspects_with regard to the development team
work?’ The survey has been conducted in German. Therefore, these questions and items within
the coding manual (see Table 1) have been translated by the authors.

The responses were mostly expressed as keywords or short half-sentences, which is
probably due to the considerable length of the overall survey with an average processing time
of 45 minutes. A mixed-methods approach for data analysis was applied which was deemed
most suitable against the backdrop of the following research conditions: a) the explorative aim
of the study and thus b) the lack of a prior case or sub-sample selection criteria, c) the small
scale setting with a sample size of n = 62 response sets, and d) given that the response sets
comprised mostly key words and short sentences. In particular, a complementary transfer design
was used that allows combining qualitative and quantitative approaches for data analysis
(QUAL — QUAN) (Kuckartz, 2014, pp. 87-90; Vogl, 2017). Initially, the data corpus was
coded following the procedure for a structuring qualitative content analysis (Kuckartz, 2016).
The analytic category system was derived deductively based on the conceptual framework as
outlined in section 3. Table 1 displays an overview of the category system including working
definitions, reference examples, and inter-coder reliability measures. The latter are displayed

by Cohen’s Kappa values. They range between .80 and .88 and indicate excellent inter-rater
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agreement. Subsequently to the qualitative coding process, the data corpus has been quantified

to allow for further statistical analysis.

Table 1

Coding manual including working definition, example quotes and inter-rater reliability measure
Cohen’s Kappa (K) for Dimensions of Integration (DI) Characteristics

DI Characteristic Definition Examples Cohen’s
Kappa
Epistemic Mutual Learning Mutual Learning refers to ‘exchange among experts’; .85

behaviors including exchange, ‘mutual confirmation /
co-construction and/or critical complementing of ideas’
reflection of e.g. knowledge,

experience, and concepts and

materials among different

actors.
Knowledge Knowledge Integration ‘differing state of .86
Integration indicates team members’ knowledge’;
perception that the TDT is ‘creation of a shared
characterized by project understanding’

heterogeneous knowledge
bases and perception, mutual
perception taking and creation
of'a common-ground.

Social Perceived Perceived Trustworthiness ‘With regards to equitable .85
Trustworthiness applies when team members ~ cooperation, it would be
state that they rely on conducive if there were
agreements, individual transparency and assurance

interests are transparent and about how originators for
there are no hidden agendas.  (shared) developed ideas
are documented’

Appreciation Appreciation within the Team  ‘respectful and .88
within the Team stands for the acceptance and  appreciating interaction’,
acknowledgement among the  ‘to take each other
TDT members, even if their seriously’
perspectives may differ from

another.
Organizational ~ Collective Collective Ownership of Goals ‘everybody works towards .80
Ownership of indicates that TDT members the same goals’,
Goals participate and take on ‘shared decision making’

responsibility for defining and
achieving joint goals.

Note. Definitions are positively formulated but also imply to statements which indicate a lack, violation or
problematization of a given characteristic in order to cover challenging aspects of TDT work as well.

In order to answer research question 1, descriptive statistics, especially proportional values have
been calculated to complement qualitative data inspection. This allows for the assessment of
prevalence and distribution of statements with respect to successful and challenging aspects of

DICs.
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Research question 2 was approached by applying a hierarchical cluster analysis and a non-
parametric ANOVA using van der Waerden’s test statistics in order to distinguish different
types of TDT members. In addition, y>-tests have been performed to test for statistical
independence between team members’ cluster affiliation and control variables such as sex,
professional experience in years, and stakeholder group affiliation. In addition, the cluster
analysis represents a person-centered approach which is why the data set used to answer
research question 1 was dichotomized previously. Subsequently, the value ‘1’ indicates that a
respondent made at least one statement about a certain DIC. In contrast ‘0’ displays that no
statement was made. Moreover, the differentiation between successful and challenging aspects
has been maintained. For calculating the cluster analysis, the simple matching similarity
measure and the complete linkage clustering algorithm was applied. This configuration is
considered preferable in the case of qualitative data as a source of origin (Kuckartz, 2016,
p. 238).

Moreover, a non-parametric ANOV A using van der Waerden’s tests statistic was applied
which is considered to be fairly reliable under test conditions such as dichotomous data,
homogenous variances as well as unbalanced and comparable small sub-sample sizes (Luepsen,
2018). The tests have been performed in R using RStudio (ver. 1.2.1335) and the Package
PMCMRplus (Pohlert, 2018). All other calculations have been performed with IBM SPSS
Statistics (ver. 26.0).

7  Findings

7.1  Assessment of Dimension of Integration Characteristics

In order to investigate research question 1, how TDT members assess the team work with
regards to DICs, descriptive statistics have been combined with a qualitative inspection. The
total number of codings with respect to successful or challenging aspects regarding DICs is n =
139. This number contains also potential multiple mentions of a person regarding a particular
DIC. Table 2 provides an overview of the prevalence of the statements regarding successful

and challenging aspects of transdisciplinary DICs.
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Prevalence of Dimensions of Integration (DI) Characteristics with respect to successful and
challenging aspects

Table 2

Successful Challenging total
aspects aspects
DI Characteristic n (Yorow) n (Yorow) n
(Yocor) (Yoco1) (Yocor)
epistemic mutual learning 29 (63.04) 17 (36.96) 46
(41.43) (24.64) (33.09)
knowledge integration 12 (26.67) 33 (73.33) 45
(30.00) (47.83) (32.37)
social perceived trustworthiness 2 (40.00) 3 (60.00) 5
(2.86) (4.35) (3.6)
appreciation within the team 19 (76.00) 6 (24.00) 25
(27,14) (8.70) (17.99)
organizational collective ownership of goals 8 (44.44) 10 (55.56) 18
(11.43) (14.49) (12.95)
Total 70 50.36 69 49.64 139

The overall amount of mentions is equally distributed among successful (50.36 %) and
challenging aspects (49.64 %). Both epistemic dimensions of integration characteristics show
the highest percentages with mutual learning (successful: 41.43 %; challenging 30.00 %) and
knowledge integration (successful: 24.43 %; challenging 47.83 %), while perceived
trustworthiness was the least mentioned characteristic (successful: 2.86 %; challenging:
4.35 %). When inspecting the proportions per each characteristic, it becomes apparent, that
mutual learning and appreciation with the team feature particularly successful aspects of the
development team work with 63.04 % and 76.00 %. In contrast, knowledge integration and
perceived trustworthiness contain mainly challenging statements with 73.33 % and 60.00 %. In
comparison, collective ownership of goals shows a relatively moderate proportion with regards
to the overall amount of statements (12.95 %) and is also almost equally distributed according
to successful and challenging mentions.

In addition to the analysis of the proportional distributions of the team members’
statements, a qualitative inspection of the DICs shows that there are some differences with

respect to the variety of facets and the depth of elaboration. Despite the fact that mutual learning
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was coded quite frequently, the majority of answers referred literally to the aspect of exchange.
Mostly, there were no further specifications, but if so then they indicate mostly intellectual
exchange, for instance, exchange of opinions or experiences, in contrast to e.g. exchange of
materials or products. In addition, only few statements were indicating co-constructive
discussions and interactions. Challenging aspects referred, besides to the exchange, also to
aspects of reflection.

As indicated above statements regarding knowledge integration were mostly stated as
challenging. These can be differentiated into three groups. The first indicate in general, that
there is considerable heterogeneity of understandings and perspectives, which have to be
addressed during the development team work. Second, the need for mutual perspective taking
has been addressed, while the development of common ground with respect to problem
understanding and solution approaches comprises the third challenging facet. Mentions of
knowledge integration as successful resemble similar sub-facets but occur less often.

The characteristic perceived trustworthiness was mentioned rather seldom. However, it
becomes apparent that while positive mentions consist only of single key words like ‘trust’ and
‘reliability’, problematizing statements were considerably more elaborated. For instance, it was
criticized that an initial arrangement regarding the compensation of teacher’s engagement could
not be fulfilled as initially agreed as compensatory hours (German: “Anrechnungs- bzw.
Entlastungsstunden”) but had to be replaced with monetary compensation. Another statement
problematized the lack of transparency about the authorship of co-constructed ideas and
concepts and the potential risk that single persons might earn the gratitude for collective efforts.

In contrast to perceived trustworthiness, the characteristics appreciation within the team
was predominantly considered as a successful aspect regarding the development team work.
Mostly, these statements referred plainly to key words such as ‘appreciation’, ‘respect’ or ‘equal
footing’, but offer little explanation which aspects in particular were considered to be
appreciative. This counts also for challenging aspects, which occurred less often. However,
these referred, for instance, to the mitigation of hierarchies and involvement of students.

Finally, collective ownership of goals comprises rather equally successful and
challenging aspects. With regards to successful aspects statement pointing mostly at ‘shared
goals’, while challenging statements were a bit more diffuse ranging from the lack of shared
commitment among different actor groups or joint engagement with research and development

activities.
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Subsequent to dichotomizing, the data set now comprises n = 106 occasions where a

7.2 Types of Development Team Members

development team member made at least one statement with respect to one of the DICs. This
allows for performing a cluster analysis in order to identify types of development team members
which are distinguishable due to the characterizing pattern of DICs expressions.

A visual inspection of the dendrogram for the hierarchical cluster analysis indicates that
the potential cluster solutions are quite similar to each other. Nonetheless, differentiating the
data set into a set of four clusters represent the greatest differences among them. Accordingly,
the resulting sub-sample sizes for each cluster are as follows: cluster A n= 18 (29.0 %), cluster
B n=12 (19.4 %), cluster C n= 13 (21 %), cluster D n= 19 (30.6 %). Table 3 displays
frequencies, non-parametric test statistics based on van der Waerden’s test, and respective effect
sizes measured with Cramer’s V for differences among Cluster A, B, C, and D regarding

successful and challenging aspects of DICs.

Table 3
Frequencies and non-parametric ANOVA for Cluster A, B, C, and D

Cluster Cluster Cluster Cluster

A B C D
n=18) (n=12) (n=13) (n=19)

Characteristics no) Na)y Moy Na) Moy i No) N vdW P \%4 Post hoc
Mutual learning (s) 15 3 10 2 9 4 2 17 2577 <01 .64 D>AB,C
Mutual learning (c) 18 0 12 0 4 9 15 4 26.04 <01 .65 C>AB,D
Knowledge integration (s) 14 4 12 0 12 1 13 6 6.54 .09 32 AB,CD
Knowledge integration (¢) 17 1 0o 12 13 0 8 11 3791 <01 .78 B>D>A,C
Z‘;rce“’ed trustworthiness oo ;o 2 43 0 19 0 874 .03 38 ABCD
fgcel"ed trustworthiness 1,115 5 43 o0 19 0 556 .14 30 ABCD
Appreciation within the 55 oo o7 g | 1337 <01 46 BCSAD
team (s)

Appreciation within the -,y o 3 g 18 1 757 06 35 ABCD
team (c)
Collective ownership of 1o (g 3 9 4 19 o 1211 <01 44 C>ABD
goals (s)
Collective ownership of .\ ;)| ;3 o || § 1415 <01 48 D>ABC
goals (¢)

Notes. n( indicates that no statement was made to a given characteristic and n() indicates that at least one
statement was made (s) refer to statements indicating successful aspects and (c¢) challenging aspects respectively

vdW = van der Waerden test statistic; V = Cramer’s V; the column labelled post hoc indicates significant
differences for multiple pairwise comparisons at a p <.05 level.

The results indicate that there are group differences with regards to mutual learning (s), mutual

learning (c), knowledge integration (c), perceived trustworthiness (s), appreciation within the
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team (s), collective ownership of goals (s), and collective ownership of goals (c¢) with p-values
ranging between <.01 and .03. The corresponding effect sizes range between .38 and .78
indicating medium to large differences among the clusters on a general level. In contrast, there
are no statistical differences found for knowledge integration (s) (p = .088), perceived
trustworthiness (c) (p = .135), and appreciation within the team (c) (p = .056).

In addition, post-hoc tests have been calculated to identify which clusters differ from each
other in particular (see column to the far right). Based on this, it is also possible to further

characterize the four clusters based on the genuine DIC’s expressions.

Cluster A - Indifferent Members

According to the post hoc tests, team members comprised in cluster A only show occasional
statements with regards to DIC’s. Therefore, this group is referred to as ‘Indifferent Members’.
At this point, however, it has to be noted that the framework of analysis focused excluding on
the deductively derived category system. Thus, members of this group may have made

statements otherwise which were not included in the present study.

Cluster B - Integration Critics

Cluster B is referred to as ‘Integration Critics’ since the corresponding team members’
statements problematize in particular that heterogeneous levels of expertise and knowledge
within the development teams were an obstacle which they had to cope with. This does not
necessarily imply that heterogeneity in terms of different professional backgrounds,
organizational affiliations, and work experience itself was denied as important influencing
factors. This interpretation is supported by the fact that respondents were significantly more
likely to state that the collaboration was characterized by mutual appreciation than members of

clusters A and D.

Cluster C - Learning Critics

Cluster C is likewise characterized by the perception of mutual appreciation, but more
importantly, features significantly higher proportions with regards to critical aspects towards
mutual learning. Therefore, this group is referred to as ‘Learning Critics’. Accordingly,
members of this cluster are more likely to articulate challenging or problematic aspects with
respect to the exchange of experiences, reflection, or co-construction of new ideas, concepts,

and/or materials. However, on a descriptive level, they also show slight tendencies to mention
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positive aspects with regards to mutual learning. Therefore, mutual learning, in general, seems
to be of importance to this cluster, even though it is regarded rather critically. Finally, there is
also a significant tendency for Learning Critics to state successful aspects with regards to
collective ownership of goals which indicate the perception of equivocal cooperation among

the different team members.

Cluster D - Committed Learners
The final cluster D was labeled ‘Committed Learners’. On the one hand, respondents within
this cluster are characterized by a significantly higher probability to assess mutual learning as
a successful aspect regarding team work. On the other hand, they are more likely to articulate
perceptions with regards to any of DICs in general. For instance, they also share rather critical
views on aspects of mutual learning such as the Learning Critics do. However, in contrast, they
also show approving statements towards successful exchange, joint reflection, and co-
constructive processes. Nonetheless, members within this cluster are significantly more likely
to express concerns about aspects of collective ownership of goals. Since they did not mention
any aspects related to the appreciation within the team, this might indicate that they have
experienced somewhat unbalanced situations with regards to an uneven division of
responsibility rather than unequal participation.

Figure 1 illustrates the clusters profiles with regards to the proportion of statements made

to successful or challenging aspects of the respective DICs.
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Percentage of Statements according to Successful and Challenging Aspects of Dimensions of
Integration Characteristics (DICs)

Figure 1
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Successful (s) and challenging (c) aspects of Dimensions of Integration Characteristics (DICs)

Finally, with regard to research question 2b, it has been analyzed whether the cluster
compositions are related to relevant demographic or context specific variables such as sex
(female; male), professional experience (in years;< 3 years = ‘inexperienced’, > 3 to 6 years =
‘experienced’ and > 6 = ‘established’) or affiliation to a focal stakeholder group (school
practitioners, researchers, and students). With respect to sex, there are no significant differences
to be found (y*3) = 6.01, p = .11, n = 60). However, visual data inspection shows, that the
proportion of male team members is slightly higher in cluster D — Committed Learners with
42.11 % than within the other clusters ranging between 8.3 % and 23.08 %. In addition, there
seems to be no relation between the professional experience in years and the cluster composition
(e = 7.98, p = .24, n = 62). Finally, no statistically significant relation was to be found
regarding stakeholder group and cluster affiliation (y*¢) = 11.46, p = .08, n = 58). Nonetheless,

distributions shown in Table 4 suggest the following tendencies: school practitioners tend to be
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evenly spread across the four clusters. Researchers, implying professors and scientific staff,
tend to be either within cluster D — Committed Learners (50.0 %) or are indifferent towards
DICs (cluster A, 31.25 %). In contrast, students are more likely to be present among both critics

clusters, B — Integration Critics (50.0 %) or cluster C — Learning Critics (30.0 %), respectively.

Table 4
Frequency and percentage distributions of Cluster Affiliation by Stakeholder Group
Practitioners Researchers Students
(n=130) (n=16) (n=10)
V) o
Measure n (Yorow) n (Yorow) n (Yorow) total
(%ocol) (%ocal) (Yocol) o
A — Indifferent Members 9 60.00 5 33.33 1 6.67 15
(28.13) (31.25) (10.0)
B — Integration Critics 6 50.00 1 8.33 5 41.67 12
(18.75) (6.25) (50.0)
C — Learning Critics 3 61.54 2 15.38 3 23.08 13
(25.00) (12.5) (30.0)
D — Committed Learners 9 50.00 8 44.44 1 5,56 18
(28.13) (50.0) (10.0)

8 Conclusion, Limitations, and Outlook

Despite, the persistent critique towards the institutional fragmentation in teacher education, the
three-staged system, was never seriously called into question (Hericks, 2004, pp. 301-302).
Instead, an increasing amount of regional research and development projects has been
established in order to mitigate the inherent theory-practice gap through boundary-crossing
collaboration (Kleemann et al., 2019; Pilypaityte & Siller, 2018). However, the institutionalized
interrelation of university-based teacher education and school-based practice refers mainly to
forms of school internships and pre-service teacher trainings aiming at students’ professional
development (Weyland, 2012). Therefore, one has to realize that the initiation, establishment,
and transfer of collaborative arrangements dedicated to co-construct didactical innovations at
the intersection of university-based teacher education and school-based practice come at the
cost of additional temporal and financial resources. Even more importantly, it requires not only

significant commitment and willingness to participate but in addition to engage in controversial
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debates and time-intensive negotiation and decision-making processes. By acknowledging this,
it becomes apparent that such arrangements have to be considered as a genuine form of
innovation. Accordingly, in the course of this article, it was suggested to conceptualize
boundary-crossing collaboration in teacher education as a socio-organizational innovation. In
alignment with pertinent definitions in social innovations theory (Moulaert, MacCallum,
Mehmood et al., 2013, p. 1; Phillis et al., 2008), such collaborative formats allow for a more
integrated interrelation of different bodies of knowledge and experiences as well as interests
and needs. However, in contrast to ideal-typical definitions in social innovation theory,
boundary-crossing collaborations in teacher education address primarily the reconfiguration of
professional relationships and along with it organizational arrangements, such as debating and
negotiation procedures and decision-making processes. Therefore, it is argued to use the term
socio-organizational innovations. Furthermore, taking on this perspective allows one to
analytically distinguish boundary-crossing collaborations as a genuine prerequisite for the co-
construction of more integrative didactical arrangements.

Moreover, the present article outlined the importance of integration of focal stakeholder
groups as a vital success factor for an effective and sustainable establishment of boundary-
crossing collaborations in teacher education. In order to do so, an analytical framework inspired
by the discourse on transdisciplinarity was applied (Straub et al., 2021). It highlights a multi-
dimensional understanding of integration comprising (1) epistemic, (2) social, and (3)
organizational factors such as (la) mutual learning and (1b) knowledge integration, (2a)
perceived-trustworthiness and (2b) appreciation within the team and (3) collective ownership
of goals.

Against this theoretical backdrop, descriptive findings regarding research question 1
reveal that the TDT members assess epistemic characteristics ambivalently. On a general level
mutual learning is considered mostly as being a successful aspect of cooperation, whereas
knowledge integration was referred to as rather challenging. In addition, qualitative inspection
revealed that mutual learning mostly referred to processes of exchange of expertise and
experiences, while reflection and co-constructive were rarely mentioned. However, it would be
overly simplifying to assume that these collaborative forms did not occur or would be otherwise
considered to be problematic. On the contrary, it emphasizes the particular challenges
inherently implied with boundary-crossing collaboration. In addition, these findings resonate to
some extent with results in a representative study on teacher collaboration indicates that

elaborated practices such as joint reflection and co-construction are less likely than less
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demanding forms of cooperation like an exchange of experiences and materials (Richter & Pant,
2016, p. 20).

With regards to social DICs, it becomes apparent that appreciation within the team is an
important factor for actors working together across their original professional backgrounds. In
contrast, statements regarding perceived trustworthiness were comparable marginal in
numbers. However, qualitative inspection showed that respective statements were noticeably
elaborated, which again indicate their particular significance for the respondents. This implies
also some conceptual considerations. So far, the literature on collaboration in teacher education
has focused especially on the role of trust (Bartmann et al., 2012; Kappauf & Kolleck, 2018).
In consequence, it is argued that further research would benefit from an increasing attention
towards appreciation and its interrelation with trust as significant social factors, see for example
(Kulin, 2019).

In comparison to epistemic and organizational DICs, the assessment of collective
ownership of goals representing organizational principles of cooperation was again rather
ambiguous. This again is understood as an indicator that the negotiation of participation
opportunities, distribution of responsibilities, and decision-making processes have to be
understood as inherent challenges of boundary-crossing cooperation.

With regards to research question 2, four different types of TDT members have been
identified characterized by a particular set of assessments towards successful and challenging
aspects of DICs. In comparison, Cluster A, the Indifferent Members, show the lowest response
rates towards integration characteristics. This does not mean that they are indifferent towards
the boundary-crossing collaboration as such. However, due to the focus of the present study on
DICs, statements not applicable to the deductive category system remain untouched. Future
investigation of these statements might offer some additional insights about Indifferent
Members’ attitudes about TDT work and may eventually lead to an alternating characterization.

Clusters B and C, refer to actors which are characterized by problematizing challenges
regarding epistemic aspects, knowledge integration and mutual learning respectively.
Throughout the qualitative analysis, the impression became apparent that respective actors do
not question the significance of knowledge integration or mutual learning as a crucial factor for
successful boundary-crossing collaboration. Instead, at a conceptual level, their statements
underpin that both epistemic processes are quite demanding with regards to temporal resources
and personal commitment. In addition, these statements offer some practical implications for

the potential support of the TDT work organization. The establishment of collective feedback
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and reflection opportunities could, for example, provide TDT members to articulate potential
demands that might help to identify effective support mechanisms.

Finally, cluster D refers to Committed Learners. They are characterized by their
engagement with regards to epistemic dimensions of integration characteristics. In particular,
the perceived mutual learning and hereby primarily exchange of knowledge and experience as
a successful aspect of TDT work. In contrast, they assess knowledge integration in terms of the
development of shared understandings and a joint common ground as rather challenging. Again,
this finding is not understood as the denial of knowledge integration being an important success
factor for the TDT work but as an indicator for its complexity and difficulty to achieve. As
already suggested, deliberate reflection on this issue might help to develop productive insights
for future team work to come. In addition, Committed Learners tend to problematize collective
ownership of goals. Qualitative data inspection suggests that they embrace equal participation
but in contrast also demand more equal distribution of responsibilities. However, further

research is needed to substantiate this assumption.
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Appendix V: Scale Documentation

The following scale documentation provides comprehensive information about the
questionnaire used for the empirical analysis in the studies C and D. Like the underlying
questionnaire, the document is in German. Please note, that the scale documentation comprises

also scales, which have not been utilized within this dissertation.
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Vorwort

Sehr geehrte Leserin, sehr geehrter Leser,

die vorliegende Skalendokumentation bildet zentrale Merkmale und Konstrukte einer
standardisierten Fragebogenerhebung ab, die im Rahmen der Begleitforschung des ZZL-
Netzwerks durchgefiihrt wurde. Das ZZL-Netzwerk an der Leuphana Universitit Liineburg
wird im Rahmen der gemeinsamen ,,Qualitdtsoffensive Lehrerbildung® von Bund und Léndern
aus Mitteln des Bundesministeriums fiir Bildung und Forschung gefordert.

Die Befragung erfolgte im Sommersemester 2017 und erhebt Einstellungsmerkmale zu
institutionen- und phaseniibergreifenden Kooperationen in der Lehrkriftebildung. Konkret
nahmen Mitglieder der im Rahmen des ZZI -Netzwerks etablierten Entwicklungsteams an der
Befragung teil. Die Besonderheit dieser Entwicklungsteams besteht aus ihrer
Zusammensetzung aus Vertreter*innen unterschiedlicher an der Lehrekréftebildung beteiligten
Organisationen, wie der Leuphana Universitdit Liineburg, (Campus-)Schulen,
Studienseminaren und auBerschulischen Bildungseinrichtungen. Vor diesem Hintergrund
nimmt das verwendete Erhebungsinstrument eine transdisziplindre und Perspektive ein, die sich
gleichfalls in den nachstehenden Schwerpunkten des Fragebogens und somit auch in der

Gliederung der Skalendokumentation widerspiegelt:

Tab. 1:
Inhaltlicher Aufbau der Skalendokumentation
Kapitel Schwerpunkt Item-Format
1. Sozio-demografische Angaben teilstandardisierte, offene &
geschlossene Einzelitems
2. Epistemische Integrationsdimensionen Skalen
3. Soziale Integrationsdimensionen Skalen
4. Organisationale Integrationsdimensionen Skalen
5. Zufriedenheit mit der Arbeit und den Skalen & teilstandardisierte
Ergebnissen der Entwicklungsteams Einzelitems
6. Kooperationsbeziehungen (Netzwerkanalyse) Ego-zentrierte Netzwerkdaten
7. Offene Fragen teilstandardisiertes, offenes Item-
Format

Die in den Abschnitten zwei bis vier verwendeten Skalen gehen auf bereits erprobte Skalen
zuriick und wurden, sofern sie originir in englischer Sprache entwickelt wurden, durch die
Autor*innen  ibersetzt. Ferner wurden  Formulierungen zur  Wahrung  der

Gegenstandsangemessenheit des Erhebungsinstruments angepasst, um den Bezug auf die
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Zusammenarbeit in den Entwicklungsteams des ZZL-Netzwerks sicherzustellen. Um dariiber
hinaus die Angemessenheit, Verstindlichkeit und Durchfiihrbarkeit des Fragebogens zu
gewahrleisten, wurde der Haupterhebung ein kognitiver Pretest vorangestellt. An diesem
Pretest haben insgesamt neun Personen teilgenommen, die aufgrund ihrer
Beschéftigungsverhéltnisse zentrale Status- und Berufsgruppen des antizipierten Samples
abbildeten (Professor*innen, Wissenschaftliche Mitarbeiter*innen, Lehrkrifte und
Studierende). In Folge des Pretests erfolgten Reformierungen unklarer Items, die
Restrukturierung des Aufbaus des Fragebogens sowie eine Ergdnzung des
Erhebungsinstruments um eine Skala zur Erfassung der Zufriedenheit mit der Zusammenarbeit
und den Ergebnissen in den Entwicklungsteams. Dariiber hinaus wurden die quantitativen
Erhebungsinstrumente um offene Frageformate ergidnzt, um subjektive Beurteilungen der
Befragten erfassen zu konnen.

Die Hauptbefragung wurde als Vollerhebung der acht im Rahmen des ZZL-Netzwerks
etablierten Entwicklungsteams durchgefiihrt. Die Riicklaufquote der Haupterhebung ist mit
knapp 80 % (62 von 78 Fragebogen) zufriedenstellend. Das Antwortformat der Items in den
Abschnitten zwei bis fiinf folgten einer sechsstufigen Likert-Skala, wobei nur die duBlersten
Antwortkategorien beschriftet wurden (1 =, Trifft tiberhaupt nicht zu* — 6 =, Trifft vollig zu*).
In Abschnitt 6 wurden ego-zentrierte Netzwerkdaten mittels Positionsgenerator unter
Verwendung einer vierstufigen Intensititsskala mit den Antwortformaten ,,gar nicht®, , kaum®,
Hetwas®, ,.sehr erhoben. Dariiber hinaus sind wir an einem konstruktiven Austausch iiber die
Verwendung und Weiterentwicklung des Fragebogens bzw. einzelner Elemente daraus

interessiert und freuen uns sehr iiber Anregungen und Hinweise.
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1 Sozio-demografische Daten

1.1 Geschlecht

Tab. 2:
Item-Statistik Geschlecht
Auspragungen Absolute Haufigkeiten Prozentuale Haufigkeiten
1= ménnlich 14 22,6
2= weiblich 46 74,2
3= anderes 0 0
Gesamt 60 100
Fehlende Werte 2 2

Anmerkung. N = 60; Variablenname: Eges

1.2 Alter
Tab. 3:
Item-Statistik Alter
Ausprigungen Absolute Haufigkeiten Prozentuale Haufigkeiten
1 = bis 29 Jahre 16 25,8
2 =30-39 Jahre 18 29,0
3 =40-49 Jahre 19 30,6
4 = 50-49 Jahre 6 9,7
5 = iiber 59 Jahre 1 1,6
Gesamt 60 96,8
Fehlende Werte 2 3.2
Anmerkung. N = 60; Variablenname: Ealt
Dauer der Berufstitigkeit
Tab. 4:
Item-Statistik Dauer der Berufstitigkeit
N AM SD Min. Max.
60 9,78 8,59 0,5 37
Anmerkung. N = 60; Variablenname: EberJa
Identifikation mit Beruf
Tab. 5:
Item-Statistik ldentifikation mit Beruf
Variablenname Item (Variable) AM SD rit O itemdel
Eberld Ich identifiziere mich mit meiner 5,23 0,67 k.A. k.A.

hauptberuflichen Tétigkeit.

Anmerkung. N = 62
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Beschiiftigung in Institutionen

Tab. 6:

Item-Statistik Beschdiftigung in Institutionen

B

Absolute Haufigkeiten Prozentuale Hiufigkeiten
0 = nicht 1 = 0 = nicht 1 =
beschif- beschaf- Fehlende  beschif- beschaf- Fehlende
Institutionen tigt an tigt an Werte tigt an tigt an Werte
Grundschule 38 23 1 61,3 37,1 1,6
Hauptschule 60 1 1 96,8 1,6 1,6
Realschule 61 0 1 98,4 0 1,6
Oberschule 50 11 1 80,6 17,7 1,6
Gymnasium 61 0 1 98.4 0 1,6
Integrierte Gesamtschule 59 2 1 95,2 3,2 1,6
Berufsschule, 61 0 1 98,4 0 1,6
Berufsfachschule o.4.
Universitit (im Rahmen von 32 29 1 51,6 46,8 1,6
Verwaltung, Professur,
wiss. Mitarbeit, ...)
Universitit (im Rahmen 50 11 1 80,6 17,7 1,6
eines Studiums)
Studienseminar 54 7 1 87,1 11,3 1,6
Stiftung 61 0 1 98,4 0 1,6
AuBerschulische k.A. k.A. k.A. k.A. k.A. k.A.
Einrichtung
Andere k.A. k.A. k.A. k.A. k.A. k.A.
Anmerkung. N = 62; Variablenname: EinsA
Arbeitszeit in Institutionen
Tab. 7:
Item-Statistik Arbeitszeit in Institutionen
Ausprigungen N AM SD Min.  Max.
Grundschule 21 65,26 36,64 7,50 100,00
Hauptschule 1 31,0000 0 31,00 31,00
Realschule 0 k.A. k.A.  kA. k.A
Oberschule 11 77,27 28,58 5,00 100,00
Gymnasium 0 k.A. kA. kA k.A
Integrierte Gesamtschule 2 95,00 7,07 90,00 100,00
Berufsschule, Berufsfachschule o.4. 0 k.A. k.A. kA. k.A
Universitit (im Rahmen von Verwaltung, Professur, wiss. 27 65,37 37,70 5,00 100,00
Mitarbeit, ...)
Universitit (im Rahmen eines Studiums) 10 66,50 32,15 20,00 100,00
Studienseminar 6 57,91 12,08 40,00 75,00
Stiftung 0 k.A. k.A.  kA. k.A.
AuBerschulische Einrichtung 0 k.A. k.A.  k.A. k.A
Andere k.A. k.A. k.A.  k.A. k.A.

Anmerkung. Variablenname: EinsB
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Anzahl Treffen im Entwicklungsteam

Tab. 8:

Item-Statistik Anzahl Treffen im Entwicklungsteam
N AM SD Min. Max.
62 7,54 6,7 2 40

Anmerkung. Variablenname: Etreff

Tab. 9:
Item-Statistik Anzahl Treffen im Entwicklungsteam (gruppiert)
Ausprigungen Absolute Héufigkeiten Prozentuale Hiufigkeiten

00-05 27 43,5
06-10 20 32,3
11-15 4 6,5
16-20 0 0
21-25 1 1,6
26-30 1 1,6
31-35 0 0
36-40 1 1,6
> 40 8 12,9
Gesamt 62 100
Fehlende 0 0

Anmerkung. Variablenname: Etreff grp
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2 Epistemische Integrationsdimensionen

2.1 Wissensintegration

2.1.1 Wissensintegration

Tab. 10:
Hintergrundinformationen zur Skala Wissensintegration
Merkmal Auspriagung
Frage Wie schitzen Sie folgende Aspekte zum Umgang mit unterschiedlichen
Berufskontexten im Entwicklungsteam ein?
Quelle Steinheider, B., Bayerl, P. S., Menold, N., & Bromme, R. (2009). Entwicklung und

Validierung einer Skala zur Erfassung von Wissensintegrationsproblemen in
interdisziplindren ~ Projektteams ~ (WIP).  Zeitschrift fir  Arbeits- und
Organisationspsychologie A&O, 53(3), 121-130. doi:10.1026/0932-4089.53.3.121

Variablenname Skala Ewi

Seitenzahl im S.6
Fragebogen
Anzahl Items 8
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
Tab. 11:

Statistiken Gesamtskala — Wissensintegration

N AM SD Min.

Max.

Cronbachs a.

62 5,03 0,44 4,13

0,59

Anmerkung. Skalenname: Ewi

Tab. 12:
Item-Statistiken zur Gesamtskala Wissensintegration

Variablenname Item (Variable)

AM

Ol itemdel

EwiADI1 Die Teammitglieder sind bereit, sich auf
andere Sichtweisen einzulassen.

EwiAD2 Die Teammitglieder konnen die eigene
Sichtweise den anderen Teammitgliedern
verstiandlich machen.

EwiAD3 Es wird ausreichend Zeit aufgewendet, um
ein gemeinsames Verstindnis fiir die
Arbeit im Team zu entwickeln.

EwiAD4 Die Teammitglieder bemiihen sich im
ausreichenden Mafe, die Denk- und
Arbeitsweisen der anderen
Teammitglieder zu verstehen.

EwiCGIr* Die Teammitglieder haben
unterschiedliche Zielvorstellungen bzgl.
der Arbeit im Team.

EwiCG2r* Die Zusammensetzung des Teams aus
Personen mit unterschiedlichen
beruflichen Hintergriinden erschwert die
Entwicklung eines gemeinsamen
Versténdnisses fiir die Zusammenarbeit.

EwiCG3 Im Team haben wir eine gemeinsame
Basis fiir die Zusammenarbeit in Bezug
auf die berufsspezifischen Denkweisen
gefunden.

EwiCG4 Die Arbeitsweisen der Personen aus
anderen Berufskontexten sind mir klar und
versténdlich.

5,17

5,20

5,17

5,28

4,35

5,33

5,07

4,81

,64

1,27

,84

1,00

,08

,54

,38

21

,54

57

,56

,49

,66

,53

58
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2.1.1.1 Wissensintegration — Audience Design
Tab. 13:
Statistiken Subskala Audience Design

N AM SD Min. Max. Cronbachs a
62 5,02 0,5 4 6 0,60
Anmerkung. Skalenname: EwiAD
Tab. 14:
Item-Statistiken zur Subskala Audience Design
Variablenname Item (Variable) AM SD Tit O itemdel
EwiADI1 Die Teammltgl.leder. sind bereit, sich auf 5.18 67 43 49
andere Sichtweisen einzulassen.
EwiAD2 Die Teammitglieder konnen die eigene
Sichtweise den anderen Teammitgliedern 5,21 ,60 ,33 ,56
verstidndlich machen.
EwiAD3 Es wird ausreichend Zeit aufgewendet, um
ein gemeinsames Verstdndnis fiir die Arbeit 5,18 ,92 31 ,61
im Team zu entwickeln.
EwiAD4 Die Teammitglieder bemiithen sich im
ausreichenden Malle, die Denk- und
Arbeitsweisen der anderen Teammitglieder 3,30 ,64 49 A3
zu verstehen.
2.1.1.2 Wissensintegration — Common Ground
Tab. 15:
Statistiken Subskala Wissensintegration — Common Ground
N AM SD Min. Max. Cronbachs a
62 4,86 0,63 3,00 6,00 0,36
Anmerkung. Skalenname: EwiCG
Tab. 16:
Item-Statistiken zur Subskala Common Ground
Variablenname Item (Variable) AM SD Tit Ol itemdel
EwiCGl1r* Die Teammitglieder haben unterschiedliche 438 1,28 -014 ,59
Zielvorstellungen bzgl. der Arbeit im Team.
EwiCG2r* Die Zusammensetzung des Teams aus 5,34 75 35 17
Personen mit unterschiedlichen beruflichen
Hintergriinden erschwert die Entwicklung
eines gemeinsamen Verstdndnisses flir die
Zusammenarbeit.
EwiCG3 Im Team haben wir eine gemeinsame Basis 5,02 ,92 31 17
fiir die Zusammenarbeit in Bezug auf die
berufsspezifischen Denkweisen gefunden.
EwiCG4 Die Arbeitsweisen der Personen aus anderen 4,82 99 24 24
Berufskontexten sind mir klar und
verstandlich.

Anmerkung. * = die Kodierung des Items wurde invertiert
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2.1.2  Wissensintegration (gekiirzt)

Tab. 17:
Hintergrundinformationen zur Skala Wissensintegration (gekiirzt)
Merkmal Auspragung
Frage Wie schitzen Sie folgende Aspekte zum Umgang mit unterschiedlichen
Berufskontexten im Entwicklungsteam ein?
Quelle Steinheider, B., Bayerl, P. S., Menold, N., & Bromme, R. (2009). Entwicklung und

Validierung einer Skala zur Erfassung von Wissensintegrationsproblemen in
interdisziplindren ~ Projektteams ~ (WIP).  Zeitschrift fir  Arbeits- und
Organisationspsychologie A&O, 53(3), 121-130. doi:10.1026/0932-4089.53.3.121

Variablenname Skala ~ Ewi R2

Seitenzahl im S.6
Fragebogen
Anzahl Items 6 (Item EwiCG1r und EwiAD?2 gestrichen; vgl. ReliabilititsmaB3 Cronbachs Alpha)
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
Tab. 18:
Statistiken Gesamtskala Wissensintegration (gekiirzt)
N AM SD Min. Max. Cronbachs o
62 5,12 0,5 4,17 6 0,66
Anmerkung. Skalenname: Ewi_R2
Tab. 19:
Item-Statistiken zur Gesamtskala Wissensintegration (gekiirzt)
Variablenname Item (Variable) AM SD Tit Ol itemdel
EwiAD1 Die Teammitglieder sind bereit, sich auf 5,17 ,67 31 ,65
andere Sichtweisen einzulassen.
EwiAD3 Es wird ausreichend Zeit aufgewendet, um 5,17 ,92 28 ,67
ein gemeinsames Verstindnis fiir die
Arbeit im Team zu entwickeln.
EwiAD4 Die Teammitglieder bemiithen sich im 5,28 ,64 54 ,59
ausreichenden Mafe, die Denk- und
Arbeitsweisen der anderen
Teammitglieder zu verstehen.
EwiCG2r* Die Zusammensetzung des Teams aus 5,33 ,75 ,48 ,60
Personen mit unterschiedlichen
beruflichen Hintergriinden erschwert die
Entwicklung eines gemeinsamen
Verstiandnisses flir die Zusammenarbeit.
EwiCG3 Im Team haben wir eine gemeinsame 5,07 ,84 51 58
Basis fiir die Zusammenarbeit in Bezug
auf die berufsspezifischen Denkweisen
gefunden.
EwiCG4 Die Arbeitsweisen der Personen aus 4,82 1,00 ,33 ,65
anderen Berufskontexten sind mir klar und
versténdlich.

Anmerkung. * = die Kodierung des Items wurde invertiert
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2.2  Team Learning

Tab. 20:
Hintergrundinformationen zur Skala Team Learning /Mutual Learning
Merkmal Auspriagung
Frage Wie schitzen Sie folgende Aussagen zur Kommunikation im Entwicklungsteam ein?
Quelle van den Bossche, P., Gijselaers, W., Segers, M., Woltjer, G., & Kirschner, P. (2011).

Team learning: Building shared mental models. Instructional Science, 39(3), 283—
301. doi:10.1007/s11251-010-9128-3
Variablenname Skala  Etl

Seitenzahl im S.7
Fragebogen
Anzahl Items 9
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 5 giiltige Werte)
Tab. 21:
Statistiken Gesamtskala Team Learning
N AM SD Min. Max. Cronbachs a
61 5,37 0,53 3,67 6,00 0,88
Anmerkung. Skalenname: Etl
Tab. 22:
Item-Statistiken zur Gesamtskala Team Learning
Variablenname Item (Variable) AM SD 1y o
itemdel
EtICFT1 Die Teammitglieder teilen Informationen und Ideen, die fir die 5,47 ,63 48 .88
Zusammenarbeit relevant sind.
EtICFT2 Das Team begegnet Meinungsunterschieden durch offenes 5,20 87 .72 .87
Ansprechen.
EtICFT3 Die Teammitglieder gehen auf Anmerkungen zu ihren eigenen 5,24 80 ,74 .86
Ideen ein.
EtICFT4 Das Team priift die Ideen einzelner Teammitglieder durch 5,07 .87 72,86
kritisches Nachfragen.
EtICONI1 Die Mitglieder des Teams horen einander aufmerksam zu. 5,66 51 ,40 ,89
EtICON2 Wenn etwas unklar ist, stellen sich die Teammitglieder 5,61 ,70 .50 ,88
gegenseitig Fragen.
EtICOC1 Die Teammitglieder greifen die Informationen und Ideen anderer 5,36 ,71 ,69  ,87
Teammitglieder auf.
EtICOC2 Im Team werden Informationen wechselseitig ergénzt. 5,36 ,69 72 87
EtICOC3 Das Team arbeitet mit Ideen weiter, die durch einzelne Mitglieder 5,27 81 71 ,86

eingebracht werden.

2.2.1 Team Learning — Constructive Conflict

Tab. 23:

Statistiken Subskala Team Learning — Constructive Conflict
N AM SD Min. Max. Cronbachs o
62 5,24 0,62 3,5 6 0,80

Anmerkung. Skalenname: EtICFT

17



B

Tab. 24:
Item-Statistiken zur Subskala Constructive Conflict
Variablenname Item (Variable) AM SD 1 o
itemdel
EtICFT1 Die Teammitglieder teilen Informationen und Ideen, die fir die 5,47 ,63 47 81
Zusammenarbeit relevant sind.
EtICFT2 Das Team begegnet Meinungsunterschieden durch offenes 5,20 ,87 ,66 .74
Ansprechen.
EtICFT3 Die Teammitglieder gehen auf Anmerkungen zu ihren eigenen 5,24 80 .,72 .70
Ideen ein.
EtICFT4 Das Team priift die Ideen einzelner Teammitglieder durch 5,07 ,87 ,65 74
kritisches Nachfragen.

2.2.2 Team Learning — Construction

Tab. 25:
Statistiken Subskala Construction
N AM SD Min. Max. Cronbachs o,
61 5,64 0,48 4,00 6,00 0,43
Anmerkung. Skalenname: EtICON
Tab. 26:
Item-Statistiken zur Subskala Construction
Variablenname Item (Variable) AM SD It O itemdel
EtICON1 Die Mitglieder des Teams horen einander 5,66 51 29 k.a.
aufmerksam zu.
EtICON2 Wenn etwas unklar ist, stellen sich die 5,62 ,69 29 k.a.

Teammitglieder gegenseitig Fragen.

2.2.3 Team Learning — Co-Construction

Tab. 27:
Statistiken Subskala Co-Construction
N AM SD Min. Max. Cronbachs a
61 5,34 0,64 3,33 6,00 0,84
Anmerkung. Skalenname: EtICOC
Tab. 28:
Item-Statistiken zur Subskala Co-Construction
Variablenname Item (Variable) AM SD o
itemdel
EtICOC1 Die Teammitglieder greifen die Informationen und Ideen anderer 5,38 ,71 ,69 ,81
Teammitglieder auf.
EtICOC2 Im Team werden Informationen wechselseitig ergénzt. 5,36 ,68 .74 76
EtICOC3 Das Team arbeitet mit Ideen weiter, die durch einzelne Mitglieder 5,30 ,80 ,72 78

eingebracht werden.

2.3 Offene Fragen in Bezug auf epistemische Integration

Tab. 29:
Offene Fragen in Bezug auf epistemische Integration
Variablenname Item (Variable)

EbeiBgrX Bitte nennen Sie aus Ihrer Sicht die drei wichtigsten Aspekte, die Sie im
(Beitrag der eigenen Unterschied zu anderen Berufsgruppen in die Zusammenarbeit einbringen
Berufsgruppe zur konnten.
Zusammenarbeit)
ElerBgrX Bitte nennen Sie aus Ihrer Sicht die drei wichtigsten Aspekte, die Sie durch die
(Lernen von anderen Zusammenarbeit mit Vertreter*innen aus anderen Berufsgruppen gelernt haben.
Berufsgruppen)
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3 Soziale Integrationsdimensionen

3.1 Perceived Trustworthiness

Tab. 30:
Hintergrundinformationen zur Skala Perceived Trustworthiness
Merkmal Auspriagung
Frage Wie schitzen Sie aus lhrer Sicht das Miteinander innerhalb des Entwicklungsteams ein?
Quelle Costa, A. C. & Anderson, N. (2011). Measuring trust in teams. Development and
validation of a multifaceted measure of formative and reflective indicators of team trust.
European Journal of Work and Organizational Psychology, 20 (1), 119-154.
Variablenname EpeTru
Skala
Seitenzahl im S.9
Fragebogen
Anzahl Items 6
Ausprigungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 3 giiltige Werte)
Tab. 31:
Statistiken Skala Perceived Trustworthiness
N AM SD Min. Max. Cronbachs o
62 5,27 0,56 4,00 6,00 0,74
Anmerkung. Skalenname: EpeTru
Tab. 32:
Item-Statistiken zur Skala Perceived Trustworthiness
Variablenname Item (Variable) AM SD 1 o
itemdel
EpeTrul In diesem Team herrscht volle Zuversicht in die Fahigkeiten der 5,03 ,80 36 )74
anderen Mitglieder, anstehende Aufgaben zu bewiéltigen.
EpeTru2 Die Teammitglieder halten sich an Absprachen. 498 ,94 50 .70
EpeTru3r* In diesem Team verfolgen die Mitglieder eigene Interessen, ohne 5,31 ,98 52,70
diese transparent zu machen.
EpeTru4 In diesem Team konnen sich die Mitglieder aufeinander verlassen. 5,13 ,76 ,58  ,68
EpeTrusSr* Die Teammitglieder stehen nicht zu ihren Zusagen. 5,58 94 49 70
EpeTru6 In diesem Team werden die Interessen anderer Mitglieder 5,56 ,59 ,49 71
respektiert.

Anmerkung. * = die Kodierung des Items wurde invertiert

3.2 Psychological Safety

Tab. 33:
Hintergrundinformationen zur Skala Psychological Safety
Merkmal Auspragung
Frage Wie schitzen Sie aus Threr Sicht das Miteinander innerhalb des Entwicklungsteams
ein?
Quelle Edmonson, A.C. (1999): Psychological safety and learning behavior in work teams. In:

Administrative Science Quaterly 44, S. 350-383.

Variablenname Skala EpsySa

Seitenzahl im S.9

Fragebogen

Anzahl Items 7

Ausprigungen Trifft iiberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
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Tab. 34:
Statistiken Skala Psychological Safety
N AM SD Min. Max. Cronbachs o
62 5,49 0,48 4,14 6,00 0,67
Anmerkung. Skalenname: EpsySa
Tab. 35:
Item-Statistiken zur Skala Psychological Safety
Variablenname Item (Variable) AM SD 1 o
itemdel
EpsySalr* Wenn man Fehler in diesem Team macht, werden sie einem oft 5,73 .52 38 .64
iibelgenommen.
EpsySa2 Mitglieder in unserem Team konnen Probleme und schwierige 5,30 ,85 )54 )58
Themen zur Sprache bringen.
EpsySa3r* Mitglieder in unserem Team lehnen andere manchmal ab, weil 5,72 78 24 67
sie anders sind.
EpsySa4 In unserem Team konnen wir gefahrlos auch mal ein Risiko 5,37 ,84 )55 58
eingehen oder etwas Neues wagen.
EpsySasSr* Es fillt schwer, andere Mitglieder in unserem Team um Hilfe zu 5,67 ,68 37  ,63
fragen.
EpsySa6 Niemand in diesem Team wiirde absichtlich oder vorsétzlich 5,47 1,17 21 71
meine Bemiithungen untergraben.
EpsySa7 In der Zusammenarbeit mit den Mitgliedern dieses Teams 5,23 .79 47 .60

werden meine besonderen Fahigkeiten und Talente geschétzt und
genutzt.

Anmerkung. * = die Kodierung des Items wurde invertiert

3.3 Partizipative Sicherheit

Tab. 36:
Hintergrundinformationen zur Skala Partizipative Sicherheit
Merkmal Ausprigung
Frage Wie schitzen Sie folgende Aussagen zur Kommunikation im Entwicklungsteam ein?; Wie
beurteilen Sie die gegenseitige Wertschitzung im Entwicklungsteam?
Quelle Brodbeck, F., Anderson, N. & West, M (2000). Das Teamklimainventar. Handanweisung.
Verfiigbar
unter: ttp://www.psy.lmu.de/wirtschaftspsychologie/
forschung/working_papers/wop_working paper 2000 2.pdf
Variablenname Eps
Skala
Seitenzahl im S.7;S.11
Fragebogen
Anzahl Items 7
Ausprigungen Trifft tberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
Tab. 37:

Statistiken Skala Partizipative Sicherheit

N

AM SD Min. Max.

Cronbachs o

62

5,49 0,48 4,14 6,00

0,67

Anmerkung. Skalenname: EpsySa

20



B

Tab. 38:
Item-Statistiken zur Skala Partizipative Sicherheit
Variablenname  Item (Variable) AM SD o
itemdel
EpsInfl In der Regel geben wir Information an alle Mitglieder des 5,57 ,62 ,46 )71
Teams weiter, anstatt sie fiir uns zu behalten.
EpsInf2 Wir halten uns tiber arbeitsrelevante Themen gegenseitig auf 5,08 1,02 ,52 69
dem Laufenden.
EpsInf3 Es gibt im Team echtes Bemiihen, Informationen innerhalb des 5,43 81 .64 ,67
Teams zu teilen.
EpsSil Die Teammitglieder fithlen sich gegenseitig akzeptiert und 5,51 ,57 ,50 71
verstanden.
EpsSi2 Wir haben eine ,,wir sitzen in einem Boot“-Einstellung. 511 1,02 ,53 ,69
EpsEil Wir alle beeinflussen einander. 5,07 1,08 ,50 ,70
EpsEi2 Jede Ansicht wird angehort, auch wenn es die Meinung einer 5,51  ,67 ,12 77
Minderheit ist.
3.3.1 Partizipative Sicherheit — Informationsverteilung
Tab. 39:
Statistiken Subskala Partizipative Sicherheit - Informationsverteilung
N AM SD Min. Max. Cronbachs o
62 5,34 0,67 3,00 6,00 0,72
Anmerkung. Skalenname: EpsInf
Tab. 40:
Item-Statistiken zur Subskala Partizipative Sicherheit - Informationsverteilung
Variablenname Item (Variable) AM SD 1y o
itemdel
EpsInfl In der Regel geben wir Information an alle Mitglieder des Teams 5,55 ,65 41 )77
weiter, anstatt sie fiir uns zu behalten.
EpsInf2 Wir halten uns tber arbeitsrelevante Themen gegenseitig auf 5,06 1,02 ,60 57
dem Laufenden.
EpsInf3 Es gibt im Team echtes Bemiihen, Informationen innerhalb des 5,40 ,82 ,66  ,47
Teams zu teilen.
3.3.2 Partizipative Sicherheit — Sicherheit
Tab. 41:
Statistiken Subskala Partizipative Sicherheit - Sicherheit
N AM SD Min. Max. Cronbachs o
62 5,29 0,69 2,50 6,00 4,96
Anmerkung. Skalenname: EpsSi
Tab. 42:
Item-Statistiken zur Subskala Partizipative Sicherheit - Sicherheit
Variablenname Item (Variable) AM SD 1 o
itemdel
EpsSil Die Teammitglieder fiithlen sich gegenseitig akzeptiert und 5,51 .57 ,39 kA
verstanden.
EpsSi2 Wir haben eine ,,wir sitzen in einem Boot“-Einstellung. 5,11 1,02 39 kA.
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3.3.3 Partizipative Sicherheit — Einfluss

Tab. 43:

Statistiken Subskala Partizipative Sicherheit - Einfluss
N AM SD Min. Max. Cronbachs a
62 5,27 0,64 3,50 6,00 k.A.

Anmerkung. Skalenname: EpsEi

Tab. 44:

Item-Statistiken zur Subskala Partizipative Sicherheit - Einfluss
Variablenname Item (Variable) AM SD Tit O itemdel
EpsEil Wir alle beeinflussen einander. 5,03 1,10 ,00 k.A.
EpsEi2 Jede Ansicht wird angehort, auch wenn es 5,50 ,67 ,00 k.A.

die Meinung einer Minderheit ist.

3.4  Soziale Erwiinschtheit

Tab. 45:
Hintergrundinformationen zur Skala Soziale Erwiinschtheit
Merkmal Auspriagung
Frage Items an unterschiedlichen Stellen im Fragenbogen platziert.
Quelle modifiziert nach: Brodbeck, F., Anderson, N. & West, M (2000). Das

Teamklimainventar. Handanweisung. Verfligbar
unter: http://www.psy.lmu.de/wirtschaftspsychologie/forschung/
working_papers/wop_working_paper 2000 2.pdf
Variablenname Skala EsozEr
Seitenzahl im S.9;S.11;S. 13
Fragebogen
Anzahl Items 4
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Summe (mind. 4 giiltige Werte)
Stufen Analog zur Quelle der Skala wird unterteilt in folgende Wertebereiche: die obersten
12%, die mittleren 16 % und die unteren 72%. Dies entspricht bei der vorliegenden
Anzahl von Items und der vorliegenden Likert-Skalierung folgenden Stufen: 24-21:
Soziale Erwiinschtheit liegt in nicht akzeptablem Ausmal} vor. Es besteht eine hohe
Wahrscheinlichkeit verzerrter Antworten. 21-17: Soziale Erwiinschtheit ist in gewissem
Male erkennbar. Weniger als 17: Hinreichend geringe soziale Erwiinschtheit.
Tab. 46:
Statistiken Skala Soziale Erwiinschtheit
N AM SD Min. Max. Cronbachs o
62 4,54 0,77 2,75 6,00 0,61

Anmerkung. Skalenname: EsozEr

Tab. 47:
Item-Statistiken zur Subskala Soziale Erwiinschtheit
Variablenname Item (Variable) AM SD Tt Ol itemdel
EsozErl Die Beziehungen zwischen den Personen im 5,00 ,82 48 51
Team sind gleichbleibend harmonisch.
EsozEr2 Ein Teil dieses Teams zu sein ist fir die 4,15 1,45 31 ,65
Teammitglieder das Wichtigste bei der Arbeit.
EsozEr3 Es gibt niemals Spannungen zwischen 435 1,22 ,39 ,55
Personen im Team.
EsozEr4 Dem Team gelingt es immer, seine Fahigkeiten 4,78 ,88 ,50 ,49

auch in Leistung umzusetzen.
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3.5 Personliche Wertschdtzungskompetenz

Tab. 48:
Hintergrundinformationen zur Skala Personliche Wertschéitzungskompetenz
Merkmal Ausprigung
Frage Wie schétzen Sie sich selbst in Bezug auf den persénlichen Umgang mit Mitgliedern aus
Threm Entwicklungsteam ein?
Quelle Rosch, C. (2013). Erfassung der personlichen Wertschétzungskompetenz.
Variablenname Skala EpeWe
Seitenzahl im S. 10
Fragebogen
Anzahl Items 11
Ausprigungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 6 giiltige Werte)
Tab. 49:
Statistiken Subskala Personliche Wertschétzungskompetenz
N AM SD Min. Max. Cronbachs o
62 5,48 041 4,27 6,00 0,71
Anmerkung. Skalenname: EpeWe
Tab. 50:
Item-Statistiken zur Skala Personliche Wertschditzungskompetenz
Variablenname  Item (Variable) AM SD Tit Ol itemdel
EpeWel Wenn mir die Erfahrung einer Person im Team 5,53 ,68 52 ,67
wichtig ist, fallt es mir leicht, diese Person um Rat
zu fragen.
EpeWe2 Ich gebe gerne positives Feedback fiir jemanden im 5,59 ,73 ,50 ,67
Team, der/die gute Arbeit macht.
EpeWe3r* In einer Diskussion im Team interessiert mich 5,79 41 ,20 71
wenig, was die anderen {iber das Thema denken.
EpeWe4 Wenn ich nicht sicher bin, ob ich bei der Arbeit fiir 5,16 1,01 ,49 ,67
das Team den richtigen Weg eingeschlagen habe,
frage ich ohne zu zdgern nach.
EpeWe5r* Ich gebe durchaus zu erkennen, wenn ich ein 5,71 ,68 42 ,69
Mitglied im Team fiir weniger wichtig als mich
selbst halte.
EpeWeo6r* Wenn andere eine Arbeit fiir das Team erledigen, die 5,43 1,03 ,26 72
fir uns alle relevant ist, interessiere ich mich nicht
wirklich dafiir, wie sie es tun.
EpeWeT7r* Fir die Zusammenarbeit im Team habe ich das 5,24 ,82 ,37 ,69
Motto: ,,Vertrauen ist gut, Kontrolle ist besser®.
EpeWeSr* Wenn mir die Leistung einer anderen Person im 5,67 ,60 28 ,70
Team nicht zusagt, lasse ich sie das 6fter mal spiiren.
EpeWeor* Ich habe Probleme damit, Personen im Team fiir 5,72 81 27 ,70
ihren Aufwand zu danken.
EpeWelO Unabhéngig davon, ob es mir gut geht, féllt es mir 5,21 ,81 41 ,69
leicht, Personen im Team fiir eine Leistung positives
Feedback zu geben.
EpeWel Ir* Wenn ich jemandem aus dem Team helfe, dann lasse 5,36 91 31 ,70
ich ihn oder sie gerne spiiren, wie viel Arbeit mir das
macht.

Anmerkung. * = die Kodierung des Items wurde invertiert
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3.6 Wertschdtzung im Team

Tab. 51:
Hintergrundinformationen zur Skala Wertschdtzung im Team
Merkmal Ausprigung
Frage Wie beurteilen Sie die gegenseitige Wertschitzung im Entwicklungsteam?
Quelle Carmeli, A. & Hoffer Gittel, J. (2008). High-quality relationships, psychological safety,

and learning from failures in work organizations. Journal of organizational behavior.
Volume 30, Issue 6. Pages 709-729.
Variablenname Skala EweTe

Seitenzahl im S. 11
Fragebogen
Anzahl Items 4
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 2 giiltige Werte)
Tab. 52:
Statistiken Skala Wertschditzung im Team
N AM SD Min. Max. Cronbachs o
62 5,28 0,57 3,75 6,00 0,72

Anmerkung. Skalenname: EweTe

Tab. 53:
Item-Statistiken zur Skala Wertschditzung im Team
Variablen- Item (Variable) AM SD Tit O itemdel
name
EweTel In unserem Team ist die Arbeit von hoher 5,45 ,62 ,56 ,64
Wertschétzung geprégt.
EweTe2 Wenn jemand im Team eine grundsitzlich 5,10 ,82 45 ,69
andere Meinung ausdriickt, dann schitzen wir
auch diese Meinung.
EweTe3 Gegenseitige Wertschitzung ist die Basis fiir die 5,40 ,64 ,01 ,01
zwischenmenschlichen Beziehungen in unserem
Team.
EweTe4 In  unserem Team erkennen wir die 5,18 ,98 48 ,69

unterschiedlichen beruflichen Hintergriinde als
besonders relevant fiir die zu leistende
Entwicklungsarbeit an.

3.7 Sozialer Zusammenhalt

Tab. 54:
Hintergrundinformationen zur Skala Sozialer Zusammenhalt
Merkmal Ausprigung
Frage Wie beurteilen Sie die gegenseitige Wertschitzung im Entwicklungsteam?
Quelle Kauffeld, S., & Frieling, E. (2001). Der Fragebogen zur Arbeit im Team (F-A-T).

Zeitschrift fiir Arbeits- und Organisationspsychologie A&O, 45(1), 26-33.
Variablenname Skala EsoZu

Seitenzahl im S. 11

Fragebogen

Anzahl Items 4

Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 2 giiltige Werte)
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Tab. 55.
Statistiken Skala Sozialer Zusammenhalt
N AM SD Min. Max. Cronbachs o
62 5,13 0,71 2,75 6,00 0,65
Anmerkung. Skalenname: EsoZu
Tab. 56:
Item-Statistiken zur Skala Sozialer Zusammenhalt
Variablenname Item (Variable) AM SD Tit Ol itemdel
EsoZul Das Team steht im Mittelpunkt und nicht 5,16 ,95 ,40 ,60
der Einzelne.
EsoZu2 Es versucht niemand, sich auf Kosten 5,11 1,14 ,57 ,48
anderer in den Vordergrund zu dréngen.
EsoZu3 Konkurrenz zwischen den Teammitgliedern 5,36 ,84 ,49 ,56
ist kein Thema.
EsoZu4 Wir fithlen uns als ein Team. 4,93 1,06 31 ,67
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4 Organisationale Integrationsdimensionen
4.1 Collective Ownership of Goals
4.1.1 Collective Ownership of Goals (original)

Tab. 57:
Hintergrundinformationen zur Skala Collective Ownership of Goals
Merkmal Ausprigung
Frage Wie schitzen Sie die gemeinsame Aufgaben- und Zielorientierung im
Entwicklungsteam ein?
Quelle Bronstein, L. R. (2002). Index of interdisciplinary collaboration. Social
Work Research, 26 (2), 113-126.
Variablenname Skala EcolOs
Seitenzahl im Fragebogen S. 12
Anzahl Items 7
Ausprigungen Trifft tiberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
Tab. 58:

Statistiken Subskala Collective Ownership of Goals

N AM SD Min. Max. Cronbachs a
62 4,89 0,62 3,14 6,00 0,58
Anmerkung. Skalenname: EcolOs
Tab. 59:
Item-Statistiken zur Skala Collective Ownership of Goals

Variablen Item (Variable) AM SD Tit a

-name itemdel

EcolOsl In meinem Team ermutigen mich die anderen 4,45 1,25 31 54
Teammitglieder, mich einzubringen.

EcolOs2r* Die Teammitglieder engagieren sich nicht fir die 5,18 1,29 -13 71
Zusammenarbeit.

EcolOs3 Die Mitglieder in meinem Team besprechen mit mir 4,00 1,55 34 53
Konflikte, um diese zu 16sen.

EcolOs4 Wenn Teammitglieder Entscheidungen tref-fen, wiagen sie 4,91 ,98 ,63 43
gemeinsam Alternativen ab.

EcolOs5 Die Interaktion mit den Teammitgliedern erfolgt in einem 5,39 71 52 ,50
Klima, in dem es Freiraum gibt, unterschiedlich zu sein und
zu widersprechen.

EcolOs6 Die Mitglieder bestimmen selbst {iber das Vorgehen im 4,96 ,99 ,35 53
Team.

EcolOs7 Die Mitglieder iibernehmen Verantwortung fir das 5,41 ,78 46 51

Erreichen der gemeinsamen Ziele.

Anmerkung. * = die Kodierung des Items wurde invertiert
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4.1.2  Collective Ownership of Goals (gekiirzt)

Tab. 60:
Hintergrundinformationen zu Skala Collective Ownership of Goals
Merkmal Auspriagung
Frage Wie schitzen Sie die gemeinsame Aufgaben- und Zielorientierung im Entwicklungsteam
ein?
Quelle Bronstein, L. R. (2002). Index of interdisciplinary collaboration. Social Work Research,
26 (2), 113-126.
Variablenname Skala EcolOs R
Seitenzahl im S. 12
Fragebogen
Anzahl Items 6 (unter Ausschluss von EcolOs2r, vgl. Reliabilitdtsmall Cronbachs Alpha)
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 4 giiltige Werte)
Tab. 61:
Statistiken Skala Collective Ownership of Goals (gekiirzt)
N AM SD Min. Max. Cronbachs a
61 4,86 0,70 2,83 6,00 0,71
Anmerkung. Skalenname: EcolOs R
Tab. 62:
Item-Statistiken zur Skala Collective Ownership of Goals (gekiirzt)
Variablen- Item (Variable) AM SD Tt O itemdel
name
EcolOsl In meinem Team ermutigen mich die anderen 4,45 1,25 34 ,69
Teammitglieder, mich einzubringen.
EcolOs3 Die Mitglieder in meinem Team besprechen mit mir 4,00 1,55 45 ,69
Konflikte, um diese zu 16sen.
EcolOs4 Wenn Teammitglieder Entscheidungen treffen, wiagen 4,91 98 ,65 ,60
sie gemeinsam Alternativen ab.
EcolOs5 Die Interaktion mit den Teammitgliedern erfolgt in 5,39 71 ,46 ,67
einem Klima, in dem es Freiraum gibt, unterschiedlich
zu sein und zu widersprechen.
EcolOs6 Die Mitglieder bestimmen selbst iiber das Vorgehen 4,96 ,99 38 ,68
im Team.
EcolOs7 Die Mitglieder iibernehmen Verantwortung fir das 5,41 78 ,49 ,66

Erreichen der gemeinsamen Ziele.

4.2 Cooperative Behavior

Tab. 63:
Hintergrundinformationen zur Skala Cooperative Behavior
Merkmal Auspriagung
Frage Wie schitzen Sie die gemeinsame Aufgaben- und Zielorientierung im Entwicklungsteam
ein?
Quelle Costa, A. C. & Anderson, N. (2011). Measuring trust in teams. Development and

validation of a multifaceted measure of formative and reflective indicators of team trust.
European Journal of Work and Organizational Psychology, 20 (1), 119-154.
Variablenname Skala EcoBe

Seitenzahl im S. 12

Fragebogen

Anzahl Items 6

Ausprigungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 3 giiltige Werte)

27



Tab. 64:

Statistiken Subskala Cooperative Behavior
N AM SD Min. Max. Cronbachs o
61 5,33 0,55 3,50 6,00 0,71

Anmerkung. Skalenname: EcoBe

Tab. 65:
Item-Statistiken zur Skala Cooperative Behavior
Variablen- Item (Variable) AM SD Tit Ol itemdel
name
EcoBel Im Team arbeiten wir in einem kooperativen 5,52 ,62 ,59 ,64
Arbeitsklima.
EcoBe2 Anliegen und Probleme diskutieren und behandeln wir 5,46 81 43 ,67
im Team offen.
EcoBe3 Bei Entscheidungen beriicksichtigen wir die 5,23 ,76 47 ,66
Meinungen aller Teammitglieder.
EcoBedr* Die Personen im Team halten wichtige Informationen 5,52 ,89 51 ,64
zuriick.
EcoBe5r* In meinem Team vermeiden die Personen, {iber sich zu 5,02 1,10 ,20 77
erzihlen.
EcoBe6 Die Personen im Team sind offen fiir Anregungenund 5,36 73 ,01 ,62

Hilfe von anderen.

Anmerkung. * = die Kodierung des Items wurde invertiert
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5 Zufriedenheit mit der Arbeit und den Ergebnissen der Entwicklungsteams

5.1  Zufriedenheit mit Arbeit im Entwicklungsteam

Tab. 66:
Hintergrundinformationen zur Zufriedenheit mit Arbeit im Entwicklungsteam
Merkmal Auspriagung
Frage Wie zufrieden sind Sie mit der Arbeit im Entwicklungsteam insgesamt?
Quelle Eigenentwicklung
Variablenname Skala  Ezufri
Seitenzahl im S. 13
Fragebogen
Anzahl Items 7
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert (mindestens 3 giiltige Werte)
Tab. 67:
Statistiken Skala Zufriedenheit mit Arbeit im Entwicklungsteam
N AM SD Min. Max. Cronbachs a
62 5,17 0,63 3,67 6,00 0,83
Anmerkung. Skalenname: EcoBe
Tab. 68:
Item-Statistiken zur Skala Zufriedenheit mit Arbeit im Entwicklungsteam
Variablen- Item (Variable) AM SD 1 o
name itemdel
Ezufril Die Verstindigung auf gemeinsame Ziele ist in unserem Team 5,36 ,62 ,68 .80
gelungen.
Ezufri2 Mit den Rahmenbedingungen fiir die Zusammenarbeit bin ich 5,11 91 .63 ,80
zufrieden.
Ezufri3 Die Arbeitsorganisation in unserem Team ist zufriedenstellend. 5,13 92 ,60 .80
Ezufri4 Ich bin zufrieden mit den Arbeitsergebnissen in unserem Team. 5,00 ,83 72 78
Ezufri5 Insgesamt bin ich mit der Leistung in unserem Team zufrieden. 513 79 71 78
Ezufri6 Ich wiirde gerne auch in Zukunft in dem Team mitarbeiten. 543 89 34 84

Ezufri7 Die Arbeit im Team trigt dazu bei, die Ausbildung von Lehrkriaftenan 5,36 ,86 43 83
der Leuphana Universitét Liineburg zu verbessern.

5.2 Zufriedenheit mit Arbeitsergebnissen des Teams in Bezug auf meine Tdtigkeit aufserhalb
des ZZL-Netzwerks

Tab. 69:
Hintergrundinformationen zu Arbeitsergebnissen des Teams in Bezug auf meine Tditigkeit auf3erhalb des ZZL-
Netzwerks

Merkmal Ausprigung
Frage Die Arbeitsergebnisse des Teams helfen mir in Bezug auf meine Tétigkeit auBerhalb des
Z771.-Netzwerks.
Quelle Eigenentwicklung
Variablenname Skala Ezufri8
Seitenzahl im S. 13
Fragebogen
Anzahl Items 1
Auspragungen Trifft iberhaupt nicht zu — Trifft vollig zu (1-6)
Berechnung Mittelwert k.A.
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Tab. 70:

Statistiken Skala Zufriedenheit mit Arbeit im Entwicklungsteam
N AM SD Min. Max. Cronbachs o
41 5,00 1,14 1,00 6,00 k.A.

Anmerkung. Skalenname: EcoBe

5.3  Offene Fragen zu gelungenen und herausfordernden Aspekten sowie Wiinschen und
Wirkungen bzgl. der Zusammenarbeit im Entwicklungsteam

Tab. 71:
Offene Fragen zu gelungenen und herausfordernden Aspekten sowie Wiinschen und Wirkungen bzgl. der
Zusammenarbeit im Entwicklungsteam

Variablenname Item (Variable)

EzuGeX Bitte nennen Sie aus Ihrer Sicht die drei wichtigsten Aspekte der
(Gelingensbedingungen) Zusammenarbeit, die in [hrem Entwicklungsteam besonders gelungen sind.
EzuHfX Bitte nennen Sie aus ihrer Sicht die drei wichtigsten Aspekte, die fiir die
(Herausforderungen) Zusammenarbeit in Threm Entwicklungsteam besonders herausfordernd sind.
EzuWuX Wenn Sie nun einen Blick in die Zukunft werfen: Welche drei wichtigsten
(Wiinsche fiir die Zukunft) Wiinsche haben Sie fiir die Zusammenarbeit im Entwicklungsteam?
EwiOrgX Wenn Sie nun an Thre Organisation denken, an der Sie hauptberuflich titig
(Auswirkungen) sind: Welche (Aus-) Wirkungen ergeben sich aus lhrer Sicht durch Ihre

Mitarbeit im Entwicklungsteam fiir diese Organisation?
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6 Kooperationsbezichungen (Netzwerkanalyse)

6.1 Kooperativer Austausch (egonetzwerk)

Tab. 72:
Hintergrundinformationen zu Kooperativer Austausch (egonetzwerk)
Merkmal Auspriagung
Frage Wie sehr ist aus Ihrer Sicht die Zusammenarbeit mit den folgenden Berufsgruppen
gepriagt durch die wechselseitige Bereitstellung von Erfahrungen, Fachwissen und
Materialien, die fiir die Arbeit im Entwicklungsteam relevant sind?
Quelle Fussangel, K. (2008). Subjektive Theorien von Lehrkriften zur Kooperation.

Variablenname Skala

Dissertation, Bergische Universitdt Wuppertal. Wuppertal. (Insbesondere S. 20-21)
Grisel, C., Fussangel, K. & Probstel, C. (2006). Lehrkréfte zur Kooperation anregen —
eine Aufgabe fiir Sisyphos? Zeitschrift fiir Pidagogik, 52 (2), 205-219.

EnetAu

Seitenzahl im S. 15
Fragebogen
Anzahl Items Gar nicht — Sehr (1-4), Nicht im Team vertreten (5)
Ausprdgungen Mittelwert (mindestens # giiltige Werte)
Tab. 73:
Item-Statistiken zu Kooperativer Austausch (egonetzwerk)

Variablen- Item (Variable) AM D Min Max N
name
EnetAul Lehrkrifte 3,93 0,25 3 4 61
EnetAu?2 Schulleiter*innen 2,92 0,76 1 4 25
EnetAu3 Sonderpadagog*innen 3,50 0,92 1 4 28
EnetAu4 Sozialpddagog*innen 3,00 0,89 1 4 11
EnetAu5 Heilpddagog*innen 2,33 1,15 1 3 3
EnetAu6 Erzieher*innen 1,75 0,50 1 2 4
EnetAu7 Studienseminarangehorige 3,50 0,77 1 4 36
EnetAu8 M1tarbe1ter*1pnep aus auler-schulischen 3.46 0.78 1 4 24

Partnerorganisationen
EnetAu9 Mitarbeiter*innen von Behérden und Amtern 3,15 0,90 1 4 13
EnetAulO Professor*innen 3,82 0,54 1 4 60
EnetAull Wissenschaftliche Mitarbeiter*innen an

Universitidten und Hochschulen 3,57 0.73 ! 4 >8
EnetAul2 Referendar*innen 2,43 1,13 1 4 7
EnetAul3 Studierende 3,41 0,76 1 4 44
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6.2 Arbeitsteilung (egonetzwerk)

Tab. 74:
Hintergrundinformationen zu Arbeitsteilung (egonetzwerk)
Merkmal Ausprigung
Frage Wie sehr ist aus Threr Sicht die Zusammenarbeit mit den folgenden Berufsgruppen gepréigt
durch arbeitsteiliges Vorgehen?
Quelle Eigenentwicklung
Variablenname EnetAt
Skala
Seitenzahl im S. 16
Fragebogen
Anzahl Items Gar nicht — Sehr (1-4), Nicht im Team vertreten (5)
Auspragungen Mittelwert (mindestens # giiltige Werte)
Berechnung Wie sehr ist aus Threr Sicht die Zusammenarbeit mit den folgenden Berufsgruppen gepragt
durch arbeitsteiliges Vorgehen?
Tab. 75:
Item-Statistiken zu Arbeitsteilung (egonetzwerk)
Variablenname Item (Variable) AM SD Min Max N
EnetAtl Lehrkréfte 3,60 0,66 1 4 55
EnetAt2 Schulleiter*innen 2,85 0,93 1 4 20
EnetAt3 Sonderpddagog*innen 3,25 0,90 1 4 24
EnetAt4 Sozialpadagog*innen 3,33 0,52 3 4 6
EnetAtS Heilpddagog*innen 2,50 0,71 2 3 2
EnetAt6 Erzieher*innen 2,33 0,58 2 3 3
EnetAt7 Studienseminarangehorige 3,48 0,57 2 4 29
EnetAt8 Mitarbeiter*innen aus
auflerschulischen
Partnerorganisationen (bspw. 3,33 0,84 ! 4 18
Bildungseinrichtungen)
EnetAt9 Mitarbeiter*innen von Behérden 2,78 1,09 1 4 9
und Amtern
EnetAt10 Professor*innen 3,47 0,82 1 4 53
EnetAtl 1 Wissenschaftliche
Mitarbeiter*innen an Universititen 3,53 0,70 1 4 53
und Hochschulen
EnetAtl12 Referendar*innen 2,67 1,15 2 4 3
EnetAtl3 Studierende 3,28 0,72 1 4 39
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6.3 Ko-Konstruktion (egonetzwerk)

Tab. 76:
Hintergrundinformationen zu Ko-Konstruktion (egonetzwerk)
Merkmal Auspriagung
Frage Wie sehr ist aus Threr Sicht die Zusammenarbeit mit den folgenden Berufsgruppen
geprégt durch gemeinsame Aufgaben- und Problemlésung im direkten Dialog?
Quelle Eigenentwicklung
Variablenname Skala  EnetKk
Seitenzahl im S. 17
Fragebogen
Anzahl Items Gar nicht — Sehr (1-4), Nicht im Team vertreten (5)
Ausprigungen Mittelwert (mindestens # giiltige Werte)
Tab. 77:
Item-Statistiken zu Ko-Konstruktion (egonetzwerk)
Variablenname Item (Variable) AM SD Min Max N
EnetKk1 Lehrkrifte 3,82 0,43 2 4 60
EnetKk2 Schulleiter*innen 2,83 0,89 1 4 23
EnetKk3 Sonderpddagog*innen 3,50 0,79 1 4 28
EnetKk4 Sozialpddagog*innen 3,25 1,04 1 4 8
EnetKkS5 Heilpadagog*innen 2,00 1,00 1 3 3
EnetKk6 Erzieher*innen 2,00 1,00 1 3 3
EnetKk7 Studienseminarangehdrige 3,50 0,88 1 4 32
EnetKk8 Mitarbeiter*innen aus
auflerschulischen
Partnerorganisationen (bspw. 3,29 1ol ! 4 21
Bildungseinrichtungen)
EnetKk9 Mitarbeiter*innen von Behérden 2,27 0.79 1 3 11
und Amtern
EnetKk10 Professor*innen 3,68 0,71 1 4 57
EnetKk11 Wissenschaftliche
Mitarbeiter*innen an Universititen 3,53 0,78 1 4 57
und Hochschulen
EnetKk12 Referendar*innen 2,75 1,50 1 4 4
EnetKk13 Studierende 3,30 0,74 1 4 43
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6.4  Reflexion (egonetzwerk)

Tab. 78:
Hintergrundinformationen zu Reflexion (egonetzwerk)
Merkmal Ausprigung
Frage: Wie sehr ist aus Threr Sicht die Zusammenarbeit mit den folgenden Berufsgruppen
geprégt durch gemeinsame Reflexion im direkten Dialog tiber Erfahrungen, Fachwissen
und Materialien?
Quelle: Eigenentwicklung
Variablenname EnetRe
Skala:
Seitenzahl im S. 18
Fragebogen
Auspriagungen: Gar nicht — Sehr (1-4), Nicht im Team vertreten (5)
Berechnung: Mittelwert (mindestens # giiltige Werte)
Tab. 79:
Item-Statistiken zu Reflexion (egonetzwerk)
Variablenname Item (Variable) AM SD Min Max N
EnetRel Lehrkrifte 3,85 0,41 2 4 59
EnetRe2 Schulleiter*innen 3,13 0,90 1 4 24
EnetRe3 Sonderpddagog*innen 3,48 0,75 1 4 27
EnetRe4 Sozialpadagog*innen 2,88 0,99 1 4 8
EnetRe5 Heilpadagog*innen 2,00 1,00 1 3 3
EnetRe6 Erzieher*innen 2,00 1,00 1 3 5
EnetRe7 Studienseminarangehorige 3,52 0,80 1 4 33
EnetRe8 Mitarbeiter*innen aus
auflerschulischen
Partnerorganisationen (bspw. 3,38 0,86 ! 4 21
Bildungseinrichtungen)
EnetRe9 Mitarbeiter*innen von Behérden 2,75 1.06 1 4 12
und Amtern
EnetRel0 Professor*innen 3,67 0,79 1 4 57
EnetRell Wissenschaftliche
Mitarbeiter*innen an Universititen 3,48 0,87 1 4 56
und Hochschulen
EnetRel2 Referendar*innen 2,25 1,50 1 4 4
EnetRel3 Studierende 3,33 0,84 1 4 43
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6.5 Kontakt auflerhalb des ZZL-Netzwerks (egonetzwerk)

Tab. 80:
Hintergrundinformationen zu Kontakt aufserhalb des ZZL-Netzwerks (egonetzwerk)
Merkmal Ausprigung
Frage: Mit wie vielen Personen der nachfolgenden Berufsgruppen auflerhalb des
Entwicklungsteams haben Sie in den letzten vier Wochen iiber Dinge gesprochen, die
flir Ihre hauptberufliche Tétigkeit wichtig waren?
Quelle: Eigenentwicklung
Variablenname EnetKa
Skala:
Seitenzahl im S. 19
Fragebogen
Auspriagungen: Gar nicht — Sehr (1-4), Nicht im Team vertreten (5)
Berechnung: Mittelwert (mindestens # giiltige Werte)
Tab. 81:
Item-Statistiken zu Kontakt auflerhalb des ZZL-Netzwerks (egonetzwerk)
Variablenname Item (Variable) AM SD Min Max N
EnetKal Lehrkrifte 15,00 15,23 0 60 57
EnetKa2 Schulleiter*innen 1,76 2,10 0 10 50
EnetKa3 Sonderpddagog*innen 3,11 7,80 0 50 46
EnetKa4 Sozialpddagog*innen 1,06 1,62 0 10 47
EnetKa$ Heilpddagog*innen 0,04 0,21 0 1 45
EnetKa6 Erzieher*innen 0,83 1,65 0 10 47
EnetKa7 Studienseminar-angehorige 2,61 6,07 0 30 49
EnetKa8 Mitarbeiter*innen aus
auflerschulischen
Partnerorganisationen (bspw. 1,09 2,34 0 10 47
Bildungseinrichtungen)
EnetKa9 Mitarbeiter*innen von
Behorden und Amtern 1,84 4,69 0 30 49
EnetKalO Professor*innen 2,65 4,89 0 30 49
EnetKall Wissenschaftliche
Mlt.arbqt?r*mnen an 2,40 3.95 0 20 50
Universititen und
Hochschulen
EnetKal2 Referendar*innen 2,98 5,06 0 24 48
EnetKal3 Studierende 9,46 28,92 0 200 48
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7  Freitextfeld

Tab. 82:

Freitextfeld
Variablenname Item (Variable)
EfiTxZuX Hier haben Sie die Moglichkeit, iiber weitere Aspekte der Zusammenarbeit in Threm
(Freitextfeld) Entwicklungsteam zu berichten, die fiir Sie fiir wichtig erachten, jedoch nicht im

Fragebogen erfasst wurden.

8 Abkiirzungen und Glossar

AM = Arithmetisches Mittel

Cronbachs a = ReliabilitdtsmaR} flir die interne Konsistenz einer Skala zur Erfassung eines
Konstrukts

Cronbachs aitemdet = Reliabilitdtsmal3 einer Skala, nachdem das jeweilige Item gestrichen
wiirde

k. A. =keine Angabe

Max. = Maximum, héchste Merkmalsauspragung

Min. = Minimum, niedrigste Merkmalsausprigung

N = Anzahl giiltiger Fille

Tt = Trennschérfe eines Einzelitems in Bezug auf Gesamtskala (korrigierte Item-Skalen-
Korrelation)

SD = Standardabweichung
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Appendix VI: Coding Scheme

The following coding scheme has been applied for the qualitative analysis in study D. Like the

corresponding questionnaire (see Appendix V), the document is in German.
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Deduktiv-Induktives Kategoriensystem zur inhaltlich-strukturierenden Qualitativen Inhaltsanalyse nach Kuckartz (2016)

Kategorie

Definition, ggf. Abgrenzungskriterien

Ankerbeispiel

Literatur

1. Epistemische
Integration (d)

1.1 Wissens-integration

(d)

1.1.1 Wissens-
heterogenitét (i)

1.1.2 Audience Design
(d)

1.1.3 Common Ground

(d)

Die Kategorie ,,Epistemische Integration* bezeichnet, wie und
inwiefern unterschiedliche Wissensstinde und Expertisen der Status-
und Berufsgruppen in die Zusammenarbeit eingehen.

Die Unterkategorie ,,Wissensintegration* spiegelt die Wahrnehmung
der Entwicklungsteammitglieder wider, inwiefern im Team
unterschiedliche Sichtweisen (Wissen, Expertisen, Erfahrungen,
Perspektiven, Uberzeugungen) a) vorliegen, b) verstindlich gemacht
werden (,,Audience Design®) bzw. c¢) inwiefern eine gemeinsame
Wissensbasis fiir die Zusammenarbeit (,,common ground*‘) entwickelt
wurde.

Die Unterkategorie "Wissensheterogenitit" spiegelt die
Wahrnehmung der Befragten wider, inwiefern sich die vertretenden
Akteur innen sowie Akteursgruppen insbesondere in Bezug auf ihr
Wissen, ihre Expertisen, Erfahrungen, Perspektiven, Uberzeugungen
u.a. unterscheiden.

Die Unterkategorie ,,Audience Design" spiegelt wider, ob in der
Zusammenarbeit a) die jeweiligen Sichtweisen in Bezug auf u.a.
Wissen, Expertisen, Erfahrungen, Perspektiven und Uberzeugungen
verstandlich gemacht werden, d.h. ob sich darum bemiiht wird, ein
vertieftes Versténdnis fiir die Sichtweisen anderer zu generieren und
b) geschildert wird, dass sich die Entwicklungsteammitglieder auf
unterschiedliche Perspektiven einlassen.

Die Unterkategorie "Common Ground" bezieht sich auf Aussagen,
die auf die Gestaltung einer gemeinsamen Wissensbasis fiir die
Zusammenarbeit abzielen. Hierzu zdhlen u.a. ein gemeinsames
Problem-, Aufgaben- und Zielverstindnis, die Verwendung einer
gemeinsamen Sprache/Terminologie sowie der Bezug zu
gemeinsamen Konzepten, Modellen und Ansétzen.

- "Kopplung von unterschiedlichen Interessen
der unterschiedlichen Vertreter zu einem grof3en
Ganzen"

- "unterschiedliche Professionen = verschiedene
Schwerpunkte"
- "unterschiedlicher Kenntnisstand"

a) - "Transparenz der Vorstellungen der
Mitglieder"

- "Zudem wiren zu Beginn genaue
Formulierungen der Vorstellungen &
Erwartungen hilfreich gewesen, um
Missverstiandnisse innerhalb der Tandems zu
vermeiden."

b) - "trotz viel Erfahrungen sich fiir Visionen
6ffnen, um neue Erfahrungen machen zu
konnen"

-"alle auf einen Wissensstand zu bringen".
-"Schaffung eines gemeinsamen
Problemverstandnisses"

Bergman et al. (2012),
Jahn et al. (2012)
Steinheider et al. (2009)

Steinheider et al. (2009)

Steinheider et al. (2009)
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Deduktiv-Induktives Kategoriensystem zur inhaltlich-strukturierenden Qualitativen Inhaltsanalyse nach Kuckartz (2016)

Kategorie Definition, ggf. Abgrenzungskriterien Ankerbeispiel Literatur
1.2 Gemeinsames Lernen  Die Kategorie ,,Gemeinsames Lernen‘ bezeichnet Verhaltensweisen, -"Austausch verschiedener Experten" van den Bossche et al.
(Team Learning) (d) die sich auf Konstruktion (inkl. Austausch und aufmerksames -"gegenseitige Riickkopplung tiber (2011)

1.2.1 Austausch (d)

1.2.2 Ko- Konstruktion
(d)

1.2.3 Diskussion &
Reflexion (d)

Zuhoren), die Ko-Konstruktion (Weiterentwickeln von Ideen anderer) Geschehnisse im Seminar”
sowie den kritischen-konstruktiven Umgang (kritische Nachfragen)

mit Informationen, Wissen und Expertisen sowie Reflexion zwischen

den unterschiedlichen Akteuren beziehen.

Die Unterkategorie "Austausch" bezeichnet Aussagen, in denen die - "Austausch fachlicher Expertise auf Grisel et al. (2006)
Befragten angeben, sich iiber Informationen, Erfahrungen, Augenhohe”
Materialien oder Konzepte ausgetauscht bzw. diskutiert zu haben. - "Intensiver offener Informationsaustausch”
- "Erfahrungsaustausch”
Die Unterkategorie "Ko-Konstruktion" bezeichnet Aussagen, in - "gemeinsames Planen einer U-Einheit + deren ~ Grésel et al. (2006)
denen die Befragten angeben, Ideen anderer aufgegriffen und Durchfithrung"
gemeinsam weiterentwickelt zu haben oder gemeinsam mit anderen - "ggs. Bestarkung/ Ergénzung in Ideen"
Akteuren an Konzepten und/oder Materialien gearbeitet oder diese - "Lehrer und Studenten haben zu einzelnem
angewendet zu haben. schopferischen Miteinander gefunden"
Die Unterkategorie ,,Diskussion bezieht sich auf die vertiefte - "gemeinsames Reflektieren der Grésel et al. (2006)
sachliche Auseinandersetzung mit fiir das Entwicklungsteam Arbeitsergebnisse"
relevanten Themen. - "Wir haben nicht die Zeit genommen, unsere
Die Unterkategorie "Reflexion" bezeichnet Aussagen, in denen die Arbeitsweise gemeinsam zu besprechen und zu
Befragten angeben, Ideen anderer oder die Erarbeitung oder reflektieren”
Umsetzung von Konzepten, Modellen, Materialien gemeinsam - "gegenseitige Riickkopplung liber
reflektiert zu haben. Geschehnisse im Seminar”

Die Unterkategorie "Reflexion" grenzt sich von "Diskussion" insofern
ab, dass sie sich vorrangig retrospektiv auf bereits erfolgte
Aktivitdten und Arbeitsschritte bezieht.

2. Soziale Integration

Die Kategorie ,,Soziale Integration® bezieht sich darauf, inwiefern die Bergman et al. (2012),
beteiligten Akteure auf interpersonaler Ebene notwendige
Voraussetzungen fiir die Zusammenarbeit schaffen. Jahn et al. (2012)
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Deduktiv-Induktives Kategoriensystem zur inhaltlich-strukturierenden Qualitativen Inhaltsanalyse nach Kuckartz (2016)

Kategorie Definition, ggf. Abgrenzungskriterien Ankerbeispiel Literatur
2.1 Vertrauen (d) Die Kategorie "Vertrauen" bezieht sich darauf, dass sich die - "Fiir die gleichberechtigte Arbeit im Team Costa & Anderson (2011)
Teammitglieder an Absprachen halten, sich aufeinander verlassen wire es teilw. zutrdglich, wenn es eine
konnen und, dass Eigeninteressen transparent gemacht werden, wenn  Transparenz & Zusicherung dartiber gibe, wie
diese die Interessen anderer beschneiden (Hidden Agendas). die Urheber von (gemeinsam) entwickelten
Die Kategorie "Vertrauen" ist dann zu wihlen, wenn aus der Ideen benannt/ verschriftlicht werden wiirde. So
Kodiereinheit ein nachvollziehbarer Vertrauensbezug ersichtlich kann teilw. das Gefiihl entstehen, man arbeite
wird. Dies ist der Fall, wenn Schlagworter wie "Vertrauen", nur "zu" & andere "schmiicken" sich mit
"Zuverlédssigkeit", "Zusagen einhalten", "Versprechen einhalten" oder "fremden Federn"."
deren Gegenbeispiel genannt werden und dariiber hinaus ersichtlich - "Es ist wirklich schade, dass die Abrechnung
wird, dass dies eine Rolle fiir die kooperative Haltung der der Lehrkréfte nicht wie gewiinscht iiber
Entwicklungsteampartner innen spielt. Sofern keine weiteren Anrechnungsstunden vorgenommen wird. Das
Ausfiihrungen dazu vorliegen, ist in diesen Féllen von einer war vorher in Aussicht gestellt und findet nun
Beurteilung der Arbeitsorganisation auszugehen, die nicht zwingend  nicht statt. So etwas triibt immer die gute
vertrauensrelevante Implikationen mit sich bringt. Daher werden Zusammenarbeit."
nicht weiter spezifizierte Verweise auf "Absprachen" unter der
Kategorie "Aspekte der Zusammenarbeit und der Ergebnisse" =>
"Arbeitsorganisation" kodiert. Bei konkreteren Aussagen, bspw.
"nicht eingehaltene Absprachen", werden diese der Kategorie
"Vertrauen" zugeordnet.
2.2 Wertschétzung (d) Die Kategorie "Wertschitzung" steht fiir eine Akzeptanz und - "Akzeptanz vers. Sichtweisen" Carmeli & Gittell (2009)

2.3 Sozialer
Zusammenhalt (d)

Anerkennung gegeniiber den Entwicklungsteammitgliedern (intern)
sowie Aullenstehenden (extern) als auch das Respektieren der
einzelnen Positionen, wenn diese von der eigenen abweichen. Diese
Kategorie wird auch angewendet, wenn Schlagworter wie
"Akzeptanz", "Anerkennung", "Respekt", "Toleranz" bzw.
"Wiirdigung" oder vergleichbare Beschreibungen gewahlt werden.
Die Kategorie ,,Sozialer Zusammenhalt* spiegelt wider, inwiefern
sich die Entwicklungsteammitglieder als ein Team bzw. eine Gruppe
verstehen.

- "respektvoller u. wertschitzender Umgang"
- "gegenseitiges Ernstnehmen"

- "Wir agieren gemeinsam als Team"
- "Es hat sich ein echtes Teamgefiihl entwickelt"

3. Organisationale
Integration

Organisationale Integration bezieht sich darauf, inwiefern die
Zusammenarbeit durch organisationale Prinzipien gekennzeichnet ist,
die eine hohe Partizipation aller beteiligten Akteure ermoglichen.

Bergman et al. (2012),
Jahn et al. (2012)
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Deduktiv-Induktives Kategoriensystem zur inhaltlich-strukturierenden Qualitativen Inhaltsanalyse nach Kuckartz (2016)

Kategorie

Definition, ggf. Abgrenzungskriterien

Ankerbeispiel

Literatur

3.1 Gemeinsame
Zielverantwortung
(Collective Ownership of
Goals)

3.2 Kooperative Haltung
(d)

Die Kategorie "Collective Ownership of Goals" steht dafiir, dass die
Ziele sowie die Wahl der Mittel zur Erreichung der Ziele gemeinsam
durch die beteiligen Entwicklungsteammitglieder erarbeitet,
umgesetzt und verantwortet werden. Hierbei liegt die besondere
Betonung auf der gemeinschaftlichen Identifikation und Erreichung
der Ziele.

Hierunter werden folgende Aspekte gefasst: "sich gemeinsam in die
Arbeit einzubringen"; "gemeinsam Alternativen abwégen".

Weitere Indikatoren sind Schlagworte wie "gemeinsam"; "Gruppe";

"zusammen" in der Verbindung mit dem Prozess zur Erreichung der
Ziele.

»Gemeinsame Zielverantwortung® grenzt sich bspw. von
»Kooperative Haltung™ ab, indem es weniger auf die direkte
Beziehungsebene, d.h. den Umgang mit anderen
Entwicklungsteampartner innen gerichtet ist, sondern die
gemeinsame Verantwortung von Zielen und die hierzu notwendigen
Mittel und Prozesse in den Blick nimmt (Verantwortung auf der
Sachebene).

Von der Kategorie ,,Aspekte der Zusammenarbeit und der
Ergebnisse® -> ,, Zielorientierung™ ist die Kategorie ,,Gemeinsame
Zielverantwortung™ insofern abzugrenzen, da diese immer dann zum
Tragen kommt, wenn explizit die Gemeinsamkeit als Besonderheit in
Bezug auf die Zielfindung, -orientierung bzw. -erreichung betont
wird. Wenn aber in Abgrenzung zur Gemeinsambkeit ein weiterer
Bezug stark gemacht wird, bspw. ein konkreter Bezug zur
Anwendung oder Theorie-Praxis-Verzahnung, wird das Segment
entsprechend dort kodiert (bspw. ,,gemeinsames Planen einer U-
Einheit + deren Durchfiihrung®).

Die Kategorie ,,Kooperative Haltung® grenzt sich insofern von
"Collective Ownership of Goals" oder der allgemeinen Kategorie
"Aspekte der Zusammenarbeit und der Ergebnisse" ab, als dass sie
direkt auf die Beziehungsebene, sprich den Umgang mit anderen

- "alle arbeiten an einem Ziel"
- "gemeinsame Entscheidungen”

- "gemeinsames Fazit des Projekts aufstellen mit

Ausblick auf zukiinftige Projekte"

- "gutes Miteinander & Gleichberechtigung
beibehalten"

- "Offenheit den anderen gegeniiber"

- "Kooperation"

Bronstein (2002)

Costa & Anderson (2011)
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Deduktiv-Induktives Kategoriensystem zur inhaltlich-strukturierenden Qualitativen Inhaltsanalyse nach Kuckartz (2016)

Tab. 1

Kategorie Definition, ggf. Abgrenzungskriterien Ankerbeispiel

Literatur

Entwicklungteammitgliedern gerichtet ist.
"Atmosphére" wird der gleichnamigen Kategorie zugeordnet.

Anmerkung: In der Spalte ,,Kategorie“ stehen die Buchstaben (d) = deduktive Kategorie und (i) = induktive Kategorie.
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