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Foreword

If we take the Kuhnian view (Kuhn 1962), advances in science — or, indeed, in any disci-
pline — take place as discrete paradigm shifts, presaged by a thorough synthesis of a com-
munity’s or discipline’s knowledge base. Often, those striving to integrate research into
undergraduate degree programs hunger for connection to practitioners working in very
different educational environments. For the paradigm shift from rote learning models to
inquiry-driven, research-rich models is ascendant, but not yet established. Diverse per-
spectives and success stories are vital to accelerate the change process and strengthen
shared confidence in the goal of combining research and teaching.

This is one reason why Forschendes Lernen: Wie die Lehre in Universitit und
Fachhochschule erneuert werden kann is such a welcome addition to the growing litera-
ture on the worldwide undergraduate research paradigm shift and why it is so valuable to
have it translated into English to reach an even wider community. Edited by Drs. Harald
Mieg and Judith Lehmann, this ambitious volume of essays provides a sweeping overview
of the state of undergraduate research throughout German institutions and a vision of what
baccalaureate education could be, given a wider embrace by faculty and institutions of a
more student research-centered learning process. In some ways, the volume explores fairly
well-trodden paths. The chapters that form the “Principles” section lay out background
philosophies for re-centering education on the student experience, and their tenets will
seem familiar to readers of publications produced by the Council on Undergraduate
Research, as well as leading researchers and practitioners in the United Kingdom (e.g.,
Healey and Jenkins 2009) and Australasia (e.g., Brew 2010). Many other aspects of the
publication are sui generis, portraying the two distinctive, complementary/competitive
ecosystems operating within German higher education: the Universititen and
Fachhochschulen. Chapters on undergraduate research in diverse disciplines, ranging
from sciences to highly applied arts (architecture) and social science (social work), illus-
trate both the breadth of German undergraduate research efforts and the growing sense of
community among these disparate efforts. The final section of the book, ‘“Perspectives,”
offers fascinating insights to the future of both German and European Union undergradu-
ate education and connects the undergraduate research experience to economic develop-
ment. As in the United States, the growing recognition in Germany that undergraduate
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VIII Foreword

students have the capacity, energy, and acumen to undertake sophisticated research proj-
ects is leading to an eagerness to invest in their entrepreneurial activities. Would enhancing
and expanding undergraduate research lead to higher rates of transfer of research discover-
ies to the marketplace? To new industries and businesses led by undergraduate research-
ers? In a highly industrialized and sophisticated economy such as Germany’s, greater
investment in faculty-mentored undergraduate research is sure to yield significant eco-
nomic dividends in the future. Social dividends, such as increased higher education suc-
cess for students who are first in their families to attend university, are also tied to
undergraduate research participation rates. Population segments that are socioeconomi-
cally and culturally marginalized may find their educational and career pathways signifi-
cantly improved through participation in research-based coursework, particularly if it is
tied to societal concerns, and projects that benefit the communities in which they live.
There can surely be no better reason to shift the teaching practice to research-based cur-
ricula than the opportunity to reinvigorate and renew teaching, promote student success
and acculturation, and spur economic development.

Executive Officer, Council on Undergraduate Research Elizabeth L. Ambos

Washington, DC, USA
June 2018
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Preface

Why publish a book on German undergraduate research (UR)? Starting with the Boyer
reform in the 1990s, there is more experience and discussion of UR in the United States
than probably anywhere else in the world. It was Elizabeth Ambos, CEO of the Council on
Undergraduate Research, who motivated us to translate our book into English. Her argu-
ment was there is a German tradition of inquiry-based learning (IBL), dating back to
Wilhelm von Humboldt, that results in specific forms of research (e.g., community-based
research) that might be of interest for advancing UR in the United States.

Wilhelm von Humboldt, a Prussian scholar and functionary, was the father of the
German research university at the beginning of the nineteenth century and promoted the
integration of research and teaching. Previously, universities all over Europe had focused
on education — teaching the canons of philosophy, theology, medicine, and law. But in
1810, Berlin University was founded in accordance with Humboldt’s new masterplan.
There were already other pioneering, research-focused universities, such as at Gottingen.
However, it was Humboldt who defined the model of the research university that still pre-
vails throughout Europe, the United States, and elsewhere.

Since 2011, German universities have again faced reforms, this time by the Qualitétspakt
Lehre, a nationwide initiative for advancing both study conditions and teaching quality at
German universities. In this context, a community of about 50 universities and 300 indi-
viduals was formed to discuss IBL, with a specific aim of implementing more UR at
German universities. Almost all of those universities are represented in this book. The
original German edition sought a consented status quo on IBL and UR. The target group
encompassed universities, politicians, and public administrations, with the aim of promot-
ing UR.

This English version of our book is not only a translation but also an inversion: the
original German edition contained some text windows showing more advanced interna-
tional experiences of UR from outside Germany, in particular from the United States. That
perspective is now inverted, providing a view into the German system of higher education.
There are implicit specificities of the system that should be made explicit for international
audiences:
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* In general, higher education in Germany is public — there are no tuition fees. With some
minor exceptions, German universities are run by the state.

* The system is highly differentiated, ranging from research universities to schools for
vocational education (combining school-based education with work in an enterprise).
Somewhere in between are Fachhochschulen, universities of applied sciences that try to
find their own position and which are increasingly taking over more research
functions.

e Almost all lecturers at German universities would consider their teaching as research-
based. However, a profound assumption among German academics is, first, you have to
study theory (as the condensed knowledge of a field); then, in a later phase of your
studies, you can start your own research. That is why UR represents a cognitive and
organizational challenge to the German system of higher education.

I hope that our glimpse into inquiry-based learning at German universities, and its role
for UR, might inform the discussion of UR in its various contexts worldwide.

Berlin, Germany Harald A. Mieg
July 2018



Acknowledgments

We thank the German Ministry of Education and Research (BMBF) for funding this trans-
lation of the book and the University of Oldenburg, host of the 2019 World Congress on
Undergraduate Research (CUR), for funding the open access.

Xl



1

Introduction: Inquiry-Based Learning - Initial Assessment......................... 1
Harald A. Mieg

Part I Principles

Overview

2

Concepts and Case Studies: The State of Higher Education
Research on Inquiry-Based Learning .................c..coccoooiiiiiiiiniennnene, 19
Peer Pasternack

Focus: Learning

3

Learning through Research: Independent Learning. Self-Learning
Processes and Self-Learning Abilities in Inquiry-Based Learning............... 29
Matthias Wiemer

Research-Oriented Learning and Teaching from
a Didactic Perspective............occcooieiiiiiiiiieeeee e 37
Karin Reiber

“From Teaching to Learning”: Characteristics and Challenges
of a Student-Centered Learning Culture..................occoevviiriinnieniienieeieeen. 47
Carmen Wulf

Focus: Research

6

Competence Development Through Inquiry-Based Learning...................... 59
Insa Wessels, Christopher Gess, and Wolfgang Deicke

Research-Related Teaching and Learning as an Enculturation
INEO SCICTICE ....c..ooiiiiiiiiiiiiicc ettt 71
Ines Langemeyer

RefIeCtion ........c..ccocoiiiiiiiiiii e 81
Ludwig Huber

Xl


https://doi.org/10.1007/978-3-030-14223-0_1
https://doi.org/10.1007/978-3-030-14223-0_1
https://doi.org/10.1007/978-3-030-14223-0_2
https://doi.org/10.1007/978-3-030-14223-0_2
https://doi.org/10.1007/978-3-030-14223-0_2
https://doi.org/10.1007/978-3-030-14223-0_3
https://doi.org/10.1007/978-3-030-14223-0_3
https://doi.org/10.1007/978-3-030-14223-0_3
https://doi.org/10.1007/978-3-030-14223-0_4
https://doi.org/10.1007/978-3-030-14223-0_4
https://doi.org/10.1007/978-3-030-14223-0_4
https://doi.org/10.1007/978-3-030-14223-0_5
https://doi.org/10.1007/978-3-030-14223-0_5
https://doi.org/10.1007/978-3-030-14223-0_5
https://doi.org/10.1007/978-3-030-14223-0_6
https://doi.org/10.1007/978-3-030-14223-0_6
https://doi.org/10.1007/978-3-030-14223-0_7
https://doi.org/10.1007/978-3-030-14223-0_7
https://doi.org/10.1007/978-3-030-14223-0_7
https://doi.org/10.1007/978-3-030-14223-0_8
https://doi.org/10.1007/978-3-030-14223-0_8

XV Contents

Focus: Curricula

9  Assessment and Inquiry-Based Learning ...............c.cccoccovveiinienniienncnenen.
Gabi Reinmann

10 The Peer-to-Peer Principle of Inquiry-Based Learning ....................cccccco.....
Anke Spies

11 Inter- and Transdisciplinarity...............ccccoooviiiiiiiiiiiineeeeee e
Michael Prytula, Tobias Schroder, and Harald A. Mieg

Part II Disciplines

Overview

Disciplines, class I

12 Inquiry-Based Learning in Teacher Training...............c.ccccooevveviinininiennnnnns
Wolfgang Fichten

13 Inquiry-Based Learning in Social Work ..............ccccoccocnininnnnninine
Alexandra Schmidt-Wenzel and Katrin Rubel

14 Inquiry-Based Learning in Information Science .............c..c..cocoooenininininne
Antje Michel and Hans-Christoph Hobohm

Life Sciences

15 Inquiry-Based Learning in Medicine.................ccccoocveviieiiiniieiiecie e
Thorsten Schifer

16 Inquiry-Based Learning in the Life Sciences ..............c.cccccoovniiniiinnnnnne.
Natascha Selje-ABmann, Christian Poll, Matthias Konrad Tisler, Julia
Gerstenberg, Martin Blum, and Jorg Fleischer

17 Inquiry-Based Learning in Public Health/Health Sciences ..........................
Kati Mozygemba, Ulrike Lahn, Tobias Bernhardt, and Anne Dehlfing

STEM

18 Inquiry-Based Learning in the Natural Sciences.............c..ccccocovineninincnnne
Andrea Ruf, Ingrid Ahrenholtz, and Sabine Matthé

19 Inquiry-Based Learning in the Engineering Sciences ................cccccooveenene
Thorsten Jungmann

20 Inquiry-Based Learning in Mathematics..................ccooiiviiiiiencieeciecieee
Ingolf Schifer


https://doi.org/10.1007/978-3-030-14223-0_9
https://doi.org/10.1007/978-3-030-14223-0_9
https://doi.org/10.1007/978-3-030-14223-0_10
https://doi.org/10.1007/978-3-030-14223-0_10
https://doi.org/10.1007/978-3-030-14223-0_11
https://doi.org/10.1007/978-3-030-14223-0_11
https://doi.org/10.1007/978-3-030-14223-0_12
https://doi.org/10.1007/978-3-030-14223-0_12
https://doi.org/10.1007/978-3-030-14223-0_13
https://doi.org/10.1007/978-3-030-14223-0_13
https://doi.org/10.1007/978-3-030-14223-0_14
https://doi.org/10.1007/978-3-030-14223-0_14
https://doi.org/10.1007/978-3-030-14223-0_15
https://doi.org/10.1007/978-3-030-14223-0_15
https://doi.org/10.1007/978-3-030-14223-0_16
https://doi.org/10.1007/978-3-030-14223-0_16
https://doi.org/10.1007/978-3-030-14223-0_17
https://doi.org/10.1007/978-3-030-14223-0_17
https://doi.org/10.1007/978-3-030-14223-0_18
https://doi.org/10.1007/978-3-030-14223-0_18
https://doi.org/10.1007/978-3-030-14223-0_19
https://doi.org/10.1007/978-3-030-14223-0_19
https://doi.org/10.1007/978-3-030-14223-0_20
https://doi.org/10.1007/978-3-030-14223-0_20

Contents XV

Art and Design

21 Inquiry-Based Learning in the Arts............cccccooiiinnininnnnincccee 229
Elke Bippus and Monica Gaspar

22 Inquiry-Based Learning in Design .............cccccoovivviiniiiniiniiiieccceseeene 239

23

Matthias Beyrow, Marion Godau, Frank Heidmann, Constanze Langer,
Reto Wettach, and Harald A. Mieg

Inquiry-Based Learning in Architecture ................cccocoonininininincncnennn. 249
Luise Albrecht

Individual Disciplines

24

25

26

27

28

29

30

31

32

Inquiry-Based Learning in Business Administration...................c.ccccocco..... 261
Georg Miiller-Christ

Inquiry-Based Learning in Cultural Studies..................cccoooiiiiiiininne 271
Margrit E. Kaufmann

Inquiry-Based Learning in Geography.................cccooovviiiniiiiiniecieieeeeene 281
Jacqueline Passon and Johannes Schlesinger

Inquiry-Based Learning in History.............cccccoooiiiiiiiiinniiniieeecce e, 291
Andreas Bihrer, Stephan Bruhn, and Fiona Fritz

Inquiry-Based Learning in Legal Studies...................c.ccoooiiiiiiiiiiie 301
Roland Broemel and Olaf Muthorst

Inquiry-Based Learning in Philosophy ................ccccooiiiiniiiiniiiieeeee 311
Oliver Schliemann

Inquiry-Based Learning in Sports/the Movement Sciences.......................... 321

Felix Riehl, Anna Dannemann, Robert Zetzsche, and Christian Maiwald

Inquiry-Based Learning in Sustainability Science...................c.ccocoiniiin. 331
Ulli Vilsmaier and Esther Meyer

Inquiry-Based Learning in Theology ..............cccccooceviiieniiienieeieeee 341
Oliver Reis

Part III Perspectives

Overview

33

Inquiry-Based Learning as a Teaching Profile at Institutions
of Higher Learning — The Example of the University of Bremen................. 355
Margrit E. Kaufmann and Heidi Schelhowe


https://doi.org/10.1007/978-3-030-14223-0_21
https://doi.org/10.1007/978-3-030-14223-0_21
https://doi.org/10.1007/978-3-030-14223-0_22
https://doi.org/10.1007/978-3-030-14223-0_22
https://doi.org/10.1007/978-3-030-14223-0_23
https://doi.org/10.1007/978-3-030-14223-0_23
https://doi.org/10.1007/978-3-030-14223-0_24
https://doi.org/10.1007/978-3-030-14223-0_24
https://doi.org/10.1007/978-3-030-14223-0_25
https://doi.org/10.1007/978-3-030-14223-0_25
https://doi.org/10.1007/978-3-030-14223-0_26
https://doi.org/10.1007/978-3-030-14223-0_26
https://doi.org/10.1007/978-3-030-14223-0_27
https://doi.org/10.1007/978-3-030-14223-0_27
https://doi.org/10.1007/978-3-030-14223-0_28
https://doi.org/10.1007/978-3-030-14223-0_28
https://doi.org/10.1007/978-3-030-14223-0_29
https://doi.org/10.1007/978-3-030-14223-0_29
https://doi.org/10.1007/978-3-030-14223-0_30
https://doi.org/10.1007/978-3-030-14223-0_30
https://doi.org/10.1007/978-3-030-14223-0_31
https://doi.org/10.1007/978-3-030-14223-0_31
https://doi.org/10.1007/978-3-030-14223-0_32
https://doi.org/10.1007/978-3-030-14223-0_32
https://doi.org/10.1007/978-3-030-14223-0_33
https://doi.org/10.1007/978-3-030-14223-0_33
https://doi.org/10.1007/978-3-030-14223-0_33

XVI

34

35

36

37

Contents

Inquiry-Based Learning from the Perspective of Universities

Of APPlied SCIENCES..........ccueiiiiieiieieeee et 365
Margit Scholl

Inquiry-Based Learning with Digital Media ................cccccooovvniiniiiniennennnen. 375
Sandra Hofhues

Inquiry-Based Learning and Heterogeneity...............c..ccccoocvevvenciiennenneenen. 383
Ayla Satilmis

Prospects for the Economy and Society? The Issue of Employability
and the Implementation of Inquiry-Based Learning.................c...ccccoevennn. 393
Karsten Speck and Wilfried Schubarth

LSt OF AUTIOLS .....oooiiiieeeeiiceeeee et e esaaees 403


https://doi.org/10.1007/978-3-030-14223-0_34
https://doi.org/10.1007/978-3-030-14223-0_34
https://doi.org/10.1007/978-3-030-14223-0_34
https://doi.org/10.1007/978-3-030-14223-0_35
https://doi.org/10.1007/978-3-030-14223-0_35
https://doi.org/10.1007/978-3-030-14223-0_36
https://doi.org/10.1007/978-3-030-14223-0_36
https://doi.org/10.1007/978-3-030-14223-0_37
https://doi.org/10.1007/978-3-030-14223-0_37
https://doi.org/10.1007/978-3-030-14223-0_37

®)

Check for
updates

Introduction: Inquiry-Based
Learning - Initial Assessment

Harald A. Mieg

Inquiry-based learning is a didactic principle in higher education that relies on student
independence: learning by conducting their own research. The principle of inquiry-based
learning is part of the long tradition of education through scholarship (Bildung durch
Wissenschaft), which sees academic studies “as participation in scholarship as a never-
ending process’ (Huber 2009, p. 1, translated). Most institutions of higher learning use the
definition of inquiry-based learning developed by Ludwig Huber (2009) as a working
definition:

In contrast to other learning methods, inquiry-based learning is characterized by the fact that
learners shape, learn and deliberate on the process of a research project, which is aimed at
obtaining insights that are of interest to third parties, doing so throughout all the essential
phases of said project; from developing questions and hypotheses, selecting and implement-
ing the methods, through testing and presenting the results, either by working independently
or in active collaboration with an overarching project. (Huber 2009, p. 11, translated)!

This definition highlights three characteristics of inquiry-based learning: firstly, stu-
dents should go through the entire research process; secondly, the results should have
some degree of value in terms of novelty, and not just for the students themselves; thirdly,

"Huber and others used various English translations for “Forschendes Lernen.” Besides “inquiry-
based learning,” we often find the terms “explorative learning” or “research-based learning.” For the
sake of clarity and consistency, we only use the translation “inquiry-based learning” in this book.

I would like to thank Ludwig Huber and Peter Tremp for their helpful comments on this introduction,
which helped me to clarify my statements.

H. A. Mieg, Prof. Dr. (5<)

Humboldt-Universitit zu Berlin, Georg-Simmel-Zentrum fiir Metropolenforschung,
Berlin, Germany

e-mail: harald.mieg @hu-berlin.de

© The Author(s) 2019 1
H. A. Mieg (ed.), Inquiry-Based Learning — Undergraduate Research,
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2 H. A. Mieg

inquiry-based learning should be conducted independently. All of this raises broader ques-
tions, including: what role do professors or lecturers play? How does inquiry-based learn-
ing fit into a university education?

Numerous degree programs at German universities and universities of applied sciences
have integrated inquiry-based learning into their program. The objective of this book is to
provide an initial assessment of these efforts. To this end, we must examine the framework
of higher education policy within which inquiry-based learning is currently being dis-
cussed. My introduction starts with the Bologna Process, a process which seeks to reform
higher education at the European level, and which continues to shape the discussion
regarding research today (presented in Sect. 1.1 of this introduction).

As we will see, inquiry-based learning has its own history, which extends back into the
period of higher education reforms in the 1960s (presented in Sect. 1.2). Since that time,
several variations have developed: there is increased focus on scholarship, as noted
in Huber (2009), while at the same time, attention is placed on autonomous learning
(Sect. 1.3). I conclude the introduction with an overview of the more than 30 chapters that
comprise this book (Sect. 1.4). This will allow us to draw the conclusion that inquiry-
based learning is advancing the notion of education through scholarship (Bildung durch
Wissenschaft) by exploring the learning potential in conducting research or, respectively,
in conducting independent research.

1.1 The Bologna Process

The Bologna Process implements the idea of harmonizing European standards at the level
of postsecondary education. The objective was to create uniform European standards and
thus to increase the mobility of students within Europe (cf. Hanft and Miiskens 2005). To
this end, the secretaries of education of 29 European countries signed a joint declaration
in 1999. The name of the initiative and place where it was signed have immense symbolic
significance: the first university was founded in Bologna in 1088.

1.1.1 Motivation, Content, Criticism

Anyone who studied in the 1980s could empathize with the fact that reform was needed.
At the time, universities functioned like “educational authorities” where it was possible to
stake a claim for a university education. The range of subjects offered at each university
location was to be taught at the same level of quality. These were the days of the mass
university. Mobility was not encouraged. Many students started in a course of studies at a
university to which they had been admitted, and then switched to the city and the course
of studies they had dreamed of later. The periods of study were extremely long. Anyone
who left university early, after 3, 4 or 5 years, left without a degree in hand. Preliminary
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diplomas or interim certificates were of no value, if for no other reason than that they were
never intended to serve as a terminal degree.

The Bologna Process is primarily associated with the introduction of the bachelor’s/
master’s system. The bachelor’s degree is intended to serve as a professional qualification
in a field. The master’s degree is a postgraduate degree intended to serve as an introduction
to scholarship. The bachelor’s/master’s system was implemented very expediently in
Switzerland. In Germany, fierce discussions ensued within seasoned programs that award
a Diplom, in particular in the technical fields: a Diplom-Ingenieur (someone with a mas-
ter’s degree in engineering) had extensive training in an area, including all subsidiary
studies that seemed relevant for potential professional activity. The German Diplom could
and still can be considered certification for the quality of the academic education.

The primary critique of the Bologna reform, both on the part of the students and on the
part of the educators, is the reduction of the degree program to the level of school instruc-
tion. While it was previously necessary for students to collect credit certificates for their
Course Record Book over an extended period of time, i.e. proof of attendance for seminars
or other courses, and then to complete exams, testing occurs at a much tighter pace in the
bachelor’s/master’s system. The basis for this is the ECTS (European Credit Transfer
System), a time-based system for recording academic achievements. A bachelor’s degree,
for example, comprises approximately 60 ECTS, whereby 1 ECTS point is equivalent to
approximately 30 h of work. The time expenditure is assessed in such a way that it includes
both attendance in seminars and work done at home. Instead of reflection and room for
enthusiasm, the bachelor’s degree is hectic and a source of exam stress.

1.1.2 And Inquiry-Based Learning?

How does the Bologna Process relate to inquiry-based learning? One of the criticisms is as
follows: inquiry-based learning is nothing more than a “repair measure” that would not
have been necessary had it not been for Bologna. Old, highly evolved degree programs
(in particular those awarding the German Diplom) familiarized students with research
and scholarship and, at the same time, offered them a great deal of leeway for personal
initiative. This is no longer possible within the abridged bachelor’s degree program.
A likely response to this would be to note that the fact that old study programs that
awarded a Diplom have simply been shoehorned into a new format has created problems
with the bachelor’s/master’s system in Germany: the intermediate diploma program
(Vordiplomstudium) became a bachelor’s degree program and the primary course of study
(Hauptstudium) became a master’s degree program. As a result, the standard curricula are
overloaded with material and there is only a limited likelihood that the degree program can
be completed in the projected number of terms. It requires time and patience to get the
bachelor’s/master’s system up and running.

It is often argued that there is simply no time for inquiry-based learning in bachelor’s
degree programs that have been reduced to the level of school instruction, with
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examination practice divided into small increments. In terms of the approach, the opposite
is the case: the ECTS points system offers enormous potential to re-evaluate the time
invested and in particular, to estimate and foster the value of the individual’s own time that
they have invested in a course of studies (cf. Sidler 2005). The individual’s own time refers
to self-organized learning. An ECTS point may comprise 15 h of attending a lecture, for
example, as well as 15 h for research and preparation of a presentation (Referat). The
ECTS system departs from the old system of semester hours per week, which only included
the length of seminars or tutorials. The ECTS system makes it possible to create new areas
of freedom. In this context, inquiry-based learning once again makes sense.

1.2 A Short History of Inquiry-Based Learning

The notion of inquiry-based learning was developed in conjunction with the higher educa-
tion reforms of the 1960s. During that period, a series of new universities emerged — such
as the Technical University of Dortmund and the University of Bielefeld — and there was
a push for democratization, not least because of student unrest. Along with professors,
students and student organizations acquired new co-determination rights. The original text
oninquiry-based learning, “Inquiry-based learning — scholarly examination” (“Forschendes
Lernen — Wissenschaftliches Priifen”), published in 1970 by the Federal University
Assistants’ Conference (Bundesassistentenkonferenz), is both enlightening and at the
same time, somewhat dismaying: enlightening because the educational issues and the task
are depicted with great clarity; dismaying because there appears to have been so little
change in the issues with the courses of study.

1.2.1 Reform Initiatives: Project-Based Studies

Project-based studies are a reform idea that is closely associated with inquiry-based learn-
ing. In the case of project-based studies, students must complete research projects.
Historically, as Huber reports, project-based studies were ‘“expressly brought up and
advanced as a critical concept in opposition to inquiry-based learning” (2013, p. 25, trans-
lated). Project-based studies were less — or not solely — focused on scholarly understand-
ing, but rather on the impact on social change. Project-based studies were introduced in
the 1970s and 1980s in many degree programs, for example in sociology, and soon aban-
doned again. One reproach that was made by educational planners was that students were
not learning enough theory. In sociology in particular, theoretical work is indispensable. It
also became clear that many professors used the format of project-based studies to with-
draw and actually reduce their teaching load. In project-based studies, it is the students
who have to do the work. The University of Bremen has retained and transformed project-
based studies; right from the beginning, inquiry-based learning was considered an essen-
tial element of project-based studies (Robben 2013).
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Experience with project-based studies teaches us two things: Firstly, students cannot be
left on their own, but instead require active support and regular feedback; secondly, stu-
dents need a clear process structure which they can use to orient themselves. There are
degree programs and institutions of higher learning that have successfully developed the
idea of project-based studies, for example workshops in the field of social work designed
to introduce students to current research. What is essential is that such workshops be
accompanied by courses that lead students further to their own research over the semesters
(cf. Schmidt-Wenzel and Rubel, Chap. 13, in this volume).

1.2.2 The United States: Undergraduate Research

There was a university reform movement in the United States that led to the demand for
inquiry-based learning; however, it originated under very different circumstances. The
starting point was that the large research universities were receiving too little up-and-
coming, research-oriented talent from their own bachelor’s degree programs. Unlike the
situation in Germany, undergraduate education in the United States is generally not linked
to master’s degree programs, and professors teach at the master’s level, while bachelor’s
degree programs are organized by other lecturers. A bachelor’s degree can be acquired in
almost any field of study in the United States; the range of courses is driven not least by
the wishes and expectations of the parents who are prepared to pay for the education.

In 1995, the Boyer Commission published a strategy paper regarding the transforma-
tion of bachelor’s degree programs (1998). The primary and essential demand was: aca-
demic studies based on research should (once again) become the standard. The task of
research universities should be neither to iron out the shortcomings of students’ school
education nor to attempt to comply with all of the educational ideas advanced by parents.
The Boyer Commission introduced a new standard, one which parents have by now
become willing to pay for: undergraduate research — in other words, bachelor’s students
working on their own research projects. To this end, programs referred to as UROP
(Undergraduate Research Opportunities Programs) have been set up at many institutions
of higher learning. Through these programs, educators, research facilities or even research-
oriented companies can post project proposals for which students may apply. The inten-
tion is for research to become a matter of course in a degree program.

1.2.3 Education Through Scholarship and the Bologna Process

For the past 200 years, university education in Germany has been programmatically char-
acterized by education through scholarship (Bildung durch Wissenschaft). Critics of the
Bologna Process fear a departure from this underlying concept. They claim that the bach-
elor’s/master’s system is a frivolous replication of the American higher education system,
which is based on different conditions than the German system. In particular, unlike in
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England and the United States, German-speaking countries have a tradition of extra-
occupational education at vocational schools. The main criticism is the bachelor’s degree’s
explicit focus on employability: education is being made marketable.

Critics, and presumably some university administrators, consider employability to be
specific vocational training. It is clear that a bachelor’s degree neither can nor should pro-
vide this. Employability is better understood as a general employability: Students should
be able to define problems and carry out projects, think analytically and present their
proposals both orally and in writing. This makes university knowledge accessible in
practice.

1.3  Approaches to Inquiry-Based Learning

The discussion surrounding inquiry-based learning is embedded in a broader didactic dis-
cussion on an international scale about the connection between research and teaching. As
we will see, the emphasis here is on learning (Sect. 1.3.1). The discussion taking place in
German-speaking countries focuses on research. Research in inquiry-based learning may
refer to scholarship, as per Huber (Sect. 1.3.2) or the Zurich framework (Sect. 1.3.3). On
the other hand, research may also refer to personal problem-solving; in this context,
research is synonymous with learning from experience (Sect. 1.3.4).

1.3.1 International Discussion: Nexus

Since the 1990s, the motto characterizing the international discussion about instruction in
higher education has been “From Teaching to Learning,” which was influenced by the
article of the same name by Barr and Tagg (1995). The two authors advocate a new didac-
tic approach: move away from thinking in terms of defined courses and instead in terms of
supporting and recording learning processes. Barr and Tagg focus on American colleges;
however, they refer to higher education in general when they write: “In the Learning
Paradigm... a college’s purpose is not to transfer knowledge but to create environments
and experiences that bring students to discover and construct knowledge for themselves,
to make students members of communities of learners that make discoveries and solve
problems.” (Barr and Tagg 1995, p. 21). According to Barr and Tagg, a change in thinking
is needed on all levels — from educators and students to curricula and institutional
structures.

Participation in research is one way to shift the emphasis from instruction to learning.
With regard to the connection between teaching and research, Healey and Jenkins (2009)
made a proposal that has gained a great deal of currency in the international discussion.
Essentially, they distinguish two dimensions that shape how to design research-related
teaching. The first dimension concerns how actively students participate in a course. This
dimension ranges from passive reception to active participation, for example in their own
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STUDENTS ARE PARTICIPANTS
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Fig. 1.1 The nexus between research and teaching according to Healey and Jenkins (2009, Fig. 1.1,
p.- 7). © 2009. Advance HE (formerly The Higher Education Academy). All rights reserved

research. The second dimension comprises the aspect of research on which the course
should focus: is it more about obtaining research results, or is the purpose to present and
practice the research process?

The intersection of these two dimensions yields a four-field matrix, which is shown in
Fig. 1.1. Two fields represent the extremes of research-related teaching: Courses that focus
on the introduction of research results, which are referred to as “research-led,” are on one
side. On the other, we find courses in which the students conduct their own research proj-
ects, referred to here as “research-based.” These terms carry with them a great deal of
potential for confusion: All educators at institutions of higher learning would claim that
their teaching is research-based, i.e. based on scholarly research. The other two fields refer
to the introduction to scholarly work and research methods (“research-oriented”) as well
as the subject-based discussion of current research (“research-tutored”). At the Humboldt
University of Berlin, a study with a comparable typology has shown that all pure forms
can be found in teaching (Ruef et al. 2016).

1.3.2 Research-Related Teaching and Learning According to Huber
and Reinmann

Ludwig Huber (2014) illustrates the diversity and blurring of concepts in the field of
research-related teaching and learning and proposes a restructuring. This is essentially a
tripartite division that extends from ‘research-based” and “research-oriented” to
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“inquiry-based learning.” Here, the space set up for students to participate in research is

expanding.

1. Research-based: According to Huber, “research-based” means that “the teaching and

learning is based or founded on research” (p. 24, translated). Regarded as a form of
research-related teaching and learning, “research-based” does not simply mean infor-
mation about research results (that would be “research-led,” as seen in Fig. 1.1). Instead,
instruction should “provide the student with the opportunity to follow the path of how
a question is or, respectively, becomes research” (ibid., translated). This also includes
reflecting on the “difference between social problems and the definition of scientific
problems” (ibid., translated).

. Research-oriented: Learning and teaching would be referred to as research-oriented if
the research process is imparted in a sufficiently strong manner. This should “lead stu-
dents as quickly as possible to current research or should enable them to begin doing
research themselves” (ibid., translated).

. Inquiry-based learning: Here, Huber refers to his definition of inquiry-based learning
cited above, and emphasizes the distinguishing trait of independence: conducting one’s
own research. What is essential is “that the learners conduct research themselves; learn-
ing and research coincide in terms of the form of activity: the core of inquiry-based
learning lies in the students’ own actions” (ibid., p. 25, translated)

Gabi Reinmann used the Huber typology as a proposed model for research-related

teaching and learning. As was the case with Healey and Jenkins (2009), the main dimen-
sion extends from “students receive” in the research-based mode to “students produce” in

inquiry-based learning. Accordingly, the requirements for teaching are changing.
According to Reinmann, research-based teaching is about teaching research, while
research-oriented instruction is about empowering research and inquiry-based learning is
about supporting students in their own research. Reinmann has developed corresponding
suggestions for testing (Reinmann, Chap. 9, in this volume) (Table 1.1).

Table 1.1 Pragmatic definitions for the typology of inquiry-based learning according to Huber
(2014), with explanations regarding the relevancy to teaching

Research-based Research-oriented | Inquiry-based learning
Definition | Learning to understand Conducting Conducting independent
research research research
Learning | Reception Production
Teaching | Imparting knowledge Empowerment Support

Source: author’s illustration, based on Reinmann, Chap. 9, in this volume
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Discussion of the possibilities of inquiry-based learning is kindled in particular when
the subject is how to design the introductory phase of the course of study. Can and should
one expect first-year students to begin their own research projects? In many disciplines, it
is argued that students must first acquire a sufficient understanding of the technical basics.
This line of reasoning avails itself of the metaphor of scholarship - or sciences - as a build-
ing. According to Huber (2009), in the case of inquiry-based learning, a more suitable
metaphor for learning would be the growth of a tree:

If we start thinking of education in the static nature of a building, then of course reliable
foundations, et cetera, with sufficient width and depth would have to be laid as a ‘basis’; at
the same time, these would appear to be ‘fixed,” ‘unchangeable,” ‘able to be clearly delimi-
tated’; only then can what is open, airy, diverse or different superstructures and expansions
rest thereon. It is not conceivable, however, that education would be so static, especially
nowadays. [...] Education — or, better, self-education — can more aptly be described as the
growth of a tree that shoots up, extending its branches to different sides and, at the same time,
driving its roots even deeper. (Huber 2009, p. 20, translated)

Figure 1.2 depicts the two alternative metaphors for teaching and learning. On the left,
we see an image of sciences as a building. At the lowest level, we find basic knowledge. If
we think of this as a basement-like foundation, a person would first have to descend to the
bottom of the picture when starting university. In-depth specialist knowledge builds on
basic knowledge (disciplinary knowledge). On the top floor we find sciences as an enter-
prise, illustrated here as an observatory. On the right, by contrast, we see the metaphor of
the tree, which extends upwards while simultaneously deepening its roots. Applying the
image to inquiry-based learning: Through our own research, we are able to deepen our
expertise and specialize in a meaningful way at any time.
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Fig. 1.2 House of sciences vs. tree metaphor for inquiry-based learning. (Source: author’s
illustration)
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1.3.3 The Zurich Framework for Research-Oriented Instruction

The Zurich framework offers an approach for designing and revising curricula and degree
programs so that they are research-oriented. The basis for the framework is a model of the
research process, which is composed of research activities. Figure 1.3 depicts the research
process with its stages in parentheses. The first stage or, respectively, the first research
activity is “develop a question,” and the second is “examine the state of research.” A total
of seven stages have been defined. The final stage is “present, explain and publish results.”
Various didactic issues in terms of proofs of performance, course formats or in conjunc-
tion with study programs must be dealt with in connection with a research orientation.

Proofs of Performance Possible proofs of performance are identified at each stage of the
research process. These correspond to the products or, respectively, the intermediate prod-
ucts of research. For the first stage — the development of a question — this would be a
research paper, for example; for the last stage, the presentation of the results, the proof of
performance could be a conference poster. Examples of research products that can serve
as proofs of performance are shown on the right in Fig. 1.3.

Course Formats The research activities are linked with course formats. In terms of the
research activity, it is now possible to correlate course formats and proofs of performance
such as a research paper as a proof of performance for the development of a question in a
seminar. Thus even unusual course formats become gained increased significance, for
example using a conference as a framework for teaching in order to practice presenting
results using a poster. The course formats are listed to the left of the stages in Fig. 1.3.

Master's Bachelor's

' Y\
v vV L Develop a question Thesis paper,...
VY i Tt _ el : ';‘ Review the state of the Research review,...
Y 4 ! research (literature)
i
. R | (T
AT VY Seminar <3 """ Define the problem
[T S
1 j‘ !
47 A lab ~ /"t Designresearch plan, clarify
S methods
A = LS
I T
v v /A 1. Conductstudy, analyze Lab journal,...
I Y * data
Excursion , )
{ v( i i’ \
g v Interpret, evaluate, reflect Report on findings,...
Internship - ) on results
r 1
’ -
ST 44 Conference .- ----- Report, present, publish Poster (presentation),...
Master’s Bachelor’'s results
thesis thesis —

Fig. 1.3 Zurich framework for linking teaching and research (© Prof. Dr. Peter Tremp, Zurich; cf.
Tremp and Hildbrand 2012)
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Study Programs Curricular anchoring occurs through integration into study programs and
study levels, for example in the bachelor’s and master’s degree. The University of Bremen
implemented inquiry-based learning with the help of this model (cf. Schelhowe and
Kaufmann, Chap. 33, in this volume).

1.3.4 Alternative Approaches: The Analogy of Research and Learning

In the German-language discussion of inquiry-based learning, the analogy of research and
independent learning is sometimes used as an argument. Learning occurs when we per-
ceive something as a problem and look for a solution. It thus depends more on the subjec-
tive interpretation of the problem and less on the scholarly derivation of a need for research.
The approaches of Wildt (Wildt 2009; Schneider and Wildt 2009) and Ludwig (2011,
2014) are presented below by way of example.

Wildt (2009) or, respectively, Schneider and Wildt (2009) assume that the research
cycle is to be understood by analogy with the learning cycle. They define the learning
cycle based on Kolb (1984) as a sequence: experience, reflection, formation of a concept,
experimentation and the formation of new experience. Accordingly, the research cycle
begins with a question that is fostered by practical experience and topic identification.
After passing through further stages of research planning and investigation, the research
cycle leads to an application and “immersion in practice” (see Fig. 1.4), and then transi-
tions to new research.

For students, the analogy of research and learning means that inquiry-based learning is
to be understood as personal development (Schneider and Wildt 2009). An implementa-
tion of this approach can be found in art education at Folkwang University of the Arts: The
goal and guideline of inquiry-based learning is personal development by means of
“experience-based, cooperative and independent learning” (Spelsberg-Papazoglou et al.
2018, p. 5).

For Ludwig (2011, 2014), learning begins with subjective “action problems.” Learning
and research processes therefore resemble one another: “Because learning processes start
with low-threshold action problems, but also with confusion that reaches a crisis (of real-
ization), they are structurally identical to research processes” (Ludwig 2014, p. 12, trans-
lated). Learning is about “preserving or expanding our opportunities to participate in the
world” (p. 11, translated). Here, Ludwig references Holzkamp (1993): We can only under-
stand learning processes if we take into account the subjective reasons for learning.

Unlike Wildt, Ludwig is less concerned with personal development. Rather, according
to Ludwig, the goal of university education is professionalism (Ludwig 2014, p. 8).
Professionals “move between demands in practice on the one hand, and theoretical knowl-
edge that their scholarly discipline makes available to them on the other” (ibid., trans-
lated). Accordingly, inquiry-based learning means participation in the professional
community. Ludwig’s approach has gained currency in social work (cf. Schmidt-Wenzel
and Rubel, Chap. 13, in this volume).
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Fig. 1.4 Research cycle with embedded learning cycle. (Source: Wildt 2009, Fig. 4, p. 6,
translated)

1.4  This Book, and the Discussion Regarding Institutions
of Higher Learning

This book is based on experiences gathered at more than 20 institutions of higher learning.
Access to and the implementation of inquiry-based learning is correspondingly diverse.
We have structured the book according to three categories of questions.

1. The first is principles, which involves the following type of questions: What principles
does inquiry-based learning follow?

2. Secondly, disciplines, concerning the following question: How is inquiry-based learn-
ing implemented in each discipline?

3. Thirdly, perspectives, which addresses the following question: What opportunities does
inquiry-based learning offer for the development of institutions of higher learning and
for society?

1.4.1 Principles

An examination of the principles of inquiry-based learning begins with an introduction
from the perspective of higher education research (Pasternack, Chap. 2, in this volume).
Peer Pasternack makes it clear that there are very different views on higher education
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within Europe, it being more instruction-oriented in France and more focused on general
education in England. Pasternack points out the paradox that inquiry-based learning shares
with schooling: the desire to foster student independence through a certain degree of com-
pulsion. The subsequent chapters containing basic considerations are subdivided accord-
ing to specific aspects:

* Learning in inquiry-based learning (e.g. independent learning, a “Shift from Teaching
to Learning”)

* Research in inquiry-based learning (e.g. developing skills, reflection)

*  What does inquiry-based learning mean for the organization of study (e.g. exams, inter-
disciplinary nature)?

1.4.2 Disciplines

Organizing the section of the book on specific disciplines was somewhat challenging. An
obvious solution would be alphabetical sequencing, from A as in architecture, to T as in
theology. The presentation would thereby take on the quality of a handbook, and suggest
that the user may choose their subjects. Another solution would be to use a traditional clas-
sification system of disciplines, for example with the natural sciences on the one hand, and
social sciences and liberal arts on the other. But this quickly results in numerous excep-
tions, e.g. teaching certifications, health sciences or design. All attempts at a complete
classification system were unsatisfactory. This failure reveals how dynamic and how
diverse subject development is today.

The solution, which we use here, is a hybrid comprising a classification system with
sample disciplines, and an alphabetical listing of disciplines that fall outside of this clas-
sification system. Not least, the classification system takes this form due to the fact that we
wish to take into consideration both universities and universities of applied sciences. We
distinguish between four classes of disciplines:

1. Firstly, disciplines for which professional development is an issue and purpose (cf.
Dick et al. 2016), e.g. social work.

2. Secondly, the STEM disciplines of science, information technology, engineering and
mathematics (MINT in German-speaking countries), because these are the subject of
an educational policy discussion of their own.

3. Thirdly, the “life sciences,” from traditional medical studies to the newly created field
of health sciences. Life sciences enjoy outstanding social significance and attract
research funding that is not unsubstantial.

4. Fourthly, art and design, with the three disciplines of the arts, architecture and design
by way of example, all three of which are grappling to reach an understanding of
research.



14 H. A. Mieg

The disciplines that are subsequently listed alphabetically include the sustainability
sciences, for example. These implement transdisciplinary teaching as cooperation between
university and society. Their example teaches us how inquiry-based teaching and learning
can be implemented without explicitly referencing the concept of inquiry-based learning.

1.4.3 Perspectives

The final chapters deal with the prospects of inquiry-based learning for institutions of
higher learning as well as for the economy and society. The main focus is on higher educa-
tion development, an example of which being the University of Bremen (Huber et al.
2013; Schelhowe and Kaufmann, Chap. 33, in this volume), not least because of the cor-
relation with the increasing level of heterogeneity among students (Satilmis, Chap. 36, in
this volume), as well as new media that create completely new forms of teaching (cf.
Hofhues, Chap. 35, in this volume). Unfortunately, what we failed to accomplish was a
chapter on inquiry-based learning in continuing education. In general, the image provided
by inquiry-based learning becomes blurred as soon as we leave the realm of university
education. The question of how companies view inquiry-based learning remains crucial.
Companies still appear to be largely unfamiliar with inquiry-based learning.

Finally, a word about inquiry-based learning at universities of applied sciences: Student
surveys show that students at universities of applied sciences benefit more from inquiry-
based learning than students at universities (cf. Multrus 2012). This may have something to
do with the distance of universities of applied sciences to basic research. Critics even claim
that universities of applied sciences are simply using the concept of inquiry-based learning
to obtain university status. There are certainly quite divergent ideas at the universities of
applied sciences themselves: While some believe the future of universities of applied sci-
ences lies in more basic research and the right to award doctorates (much like the technical
and artistic institutions of higher learning in the nineteenth century, which gradually devel-
oped into universities), others emphasize the special practical relevance, and the responsi-
bility of the universities of applied sciences to teach with reference thereto. A function of
universities of applied sciences in our knowledge-based society can certainly be sought in
their proximity to the professional field (cf. Mieg 2016). This is because the processing of
professional knowledge for the formation of scholarly theory benefits a great deal from
practical relevance. In this sense, inquiry-based learning can also be a very helpful tool.

An initial assessment of inquiry-based learning could be summarized as follows:
Inquiry-based learning is capable of enhancing the positive aspects of the Bologna Process:
promoting independence, reflection and the use of one’s own time; taking into account
independent learning biographies and lifelong learning in general; as well as a reassess-
ment of the relationship between higher education and forms of research in professional
practice. This is accompanied by a redefinition of education through scholarship (Bildung
durch Wissenschaft), with a university education as noted in Huber (2009) understood to
be “participation in science as a never-ending process” (p. 1, translated).
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Principles

Overview

In the first part of the book, after an introductory chapter by Peer Pasternack, we will
examine the principles of inquiry-based learning, which we will frequently reference over
the course of the book. Here, we will introduce theoretical, didactic and methodical prin-
ciples and basic conditions, as well as the current state of research in the principles of
teaching research. In the case of the other basic texts in this section of the book, a tripartite
division of the subject matter lent itself to the task, along with a distinct focus on (1) learn-
ing, (2) research, (3) curricula. These thematic blocks deal with the following nine funda-
mental questions in detail:

Focus: Learning

Independent learning: In the case of inquiry-based learning, students should initiate inde-
pendent learning processes and self-organized learning. Educators are called upon to rein-
force this process. Matthias Wiemer thereby makes it clear that, in so doing, both educators
and students must learn to tolerate complexities and uncertainties.

Research orientation: Ever since the Bologna reforms, educators in particular are
caught in the gap between the historically evolved notion of holistic student education and
a greater focus on their employability. Karin Reiber shows, from a developmental perspec-
tive, how a professional qualification can be didactically achieved through scholarship.

From Teaching to Learning: The “Shift from Teaching to Learning” is based on a “con-
structivist” understanding of learning: Learning occurs when it is possible to connect to
existing, individual constructs, interests and motivations. In her article, Carmen Wulf
describes the difficulties that this paradigm shift poses for educators and students.
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Focus: Research

Competence development: Accepting or even welcoming uncertainties is part of the affec-
tive-motivational component of the research competence being developed, which
Christopher Gess, Wolfgang Deicke and Insa Wessels examine in their article. Even after
graduation, one’s own professional practice should be unbiased and inquisitively
questioned.

Enculturation: Job profiles are integrated into subject cultures with their own knowl-
edge cultures, which have become established through long-term professionalization pro-
cesses. According to Ines Langemeyer, a long-term goal of inquiry-based learning is the
enculturation of students, thus making them aware that they are part of a thought collective
(Denkkollektiv) and a scholarly community.

Reflection: Reflection on the process is frequently specified as the last step in the
research process, which has hitherto scarcely been addressed within the context of inquiry-
based learning. According to Ludwig Huber, it is necessary to reflect not only on the
applied methods and subjective learning process, but also on scholarship in relation to the
common good.

Focus: Curricula

Assessment: Despite the autonomous design of inquiry-based learning, students’ achieve-
ments must remain testable and be translated into performance assessments (“proofs of
performance”). In her article, Gabi Reinmann creates a system of various suitable forms
of assessment based on the continuum between the poles of receptive learning and inde-
pendent research (and the equivalents thereof in terms of teaching).

Peer-to-peer: According to Anke Spies, insofar as the higher education organization
allows it, consultation within the context of peer-to-peer reviews — e.g. through tutorials
held by a postgraduate student, or a student at the same stage of their education — provides
the opportunity to improve the benefits of research discussions. This time-consuming
exchange is often used in inquiry-based learning, but does not diminish the responsibilities
of the educators.

Interdisciplinarity: The implementation of interdisciplinary or transdisciplinary teach-
ing-learning courses is especially resource-intensive. Michael Prytula, Tobias Schroder
and Harald A. Mieg demonstrate that institutions of higher learning must regard them-
selves as learning institutions beyond subject cultures if they are to remain viable in the
future on the basis of interdisciplinary projects at the University of Applied Sciences
Potsdam (FH Potsdam).
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Concepts and Case Studies: The State
of Higher Education Research on Inquiry-
Based Learning

Peer Pasternack

First of all, the bad news: Higher education research has not yet precisely determined how
widespread inquiry-based learning is at German institutions of higher learning. Empirical
surveys of this issue are lacking. Nevertheless, there is extensive literature on the subject.
The literature comprises two types of texts: conceptual clarifications and models of
inquiry-based learning on the one hand, and exemplary case studies on the other.

2.1 The Historical

The notion of inquiry-based learning within a course of studies is not entirely new. Three
authors of texts that date back to the beginning of the nineteenth century or, respectively,
to 1970 are often cited. The ideal of education through scholarship (Bildung durch
Wissenschaft) originates with Wilhelm von Humboldt (cf. Humboldt 1810/1993). Contrary
to popular assumptions, however, this ideal did not take effect during the nineteenth cen-
tury, since it was not yet known at the time: Humboldt’s position paper “Uber die innere
und duBere Organisation der hoheren wissenschaftlichen Anstalten in Berlin” (“On the
internal and external organization of higher scholarly institutions in Berlin”) was only
discovered in 1896 and published in extracts (Paletschek 2001). In the twentieth century,
however, the Humboldtian university ideal came to fruition, as it promoted permanent
reference levels for higher education.
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Traces of this can also be found in the influential memorandum from the
Federal University Assistants’ Conference (BAK) entitled “Forschendes Lernen —
Wissenschaftliches Priifen” (“Inquiry-based learning — scholarly examination™), which
was published in 1970 (BAK 1970, p. 7). That memorandum defined the features of
inquiry-based learning:

* independent selection of the topic;

 the independent strategy for processing the topic and finding a solution, with the cor-
responding risks and errors, detours and chance discoveries;

* checking the results in terms of the hypotheses and methods;

* and the public communication and representation of the result (ibid., p. 14 et seq.).

Ludwig Huber’s essay on inquiry-based learning as a didactic principle in higher edu-
cation has also been quoted time and again (“Forschendes Lernen als hochschuldidak-
tisches Prinzip”, Huber 1970). Huber, who at the time was also the chairman of the BAK
committee on higher education didactics, intensified the BAK memorandum therein and
simultaneously added a liberal arts foundation.

However, despite the fact that inquiry-based learning had long since found a place on the
agenda, it cannot be said that it has gained acceptance. The orientation of higher education
toward the guiding principle of inquiry-based learning is also by no means self-evident. An
international comparison is sufficient to show that the basic conditions for such a concept
differ significantly, which also means that some national higher education systems do not
necessarily provide for inquiry-based learning at certain levels of academic education.

In France and in French-inspired higher education systems, institutions of higher learn-
ing essentially serve the function of academically based vocational training. In Britain and
in British-inspired higher education systems, the role of personal development is strongly
emphasized. The Humboldtian type of university (ideally) primarily serves the function of
conveying scholarship. Structurally, the American model manages to combine all three of
these functions. It includes a bachelor’s education serving the essential function of per-
sonal development, professional education focused on obtaining “professional master’s
degrees” and, in a narrower sense, a scholarly doctoral education (PhD).

2.2 The Conceptual

Conceptually, inquiry-based learning is classified within a broad field of concepts: experi-
ential learning, exemplary learning, project-oriented learning, research-led teaching,
problem-based or, respectively, problem-oriented learning and unity of research and teach-
ing. The fact that early education also uses the term “inquiry-based learning,” for example,
demonstrates the wide range of ways in which the term is understood. On the one hand,
early education claims that the term encompasses “discovery learning,” in the sense of
learning experiences that individually lead to surprises and that allow the individual to
identify what was previously unknown, thereby making it known. In early education,
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inquiry-based learning begins “with questions that come from the everyday lives of chil-
dren and adolescents: What color is water? What does home mean to me? How do you
make the perfect free kick?” (DKIJS 2015, translated).

On the other hand, inquiry-based learning must be understood as a didactic translation
of the (notion of) unity of research and teaching in curricular arrangements in institutions
of higher learning. In this case, this deals with student participation in the research pro-
cess. But even that does not mean that students should move freely along the cutting edge
of research — in other words, the results of inquiry-based learning do not need to be novel
in the sense of “never before considered or discovered.” It is sufficient that this learning
method be “aimed at gaining insights that are of interest to third parties” (Huber 2015,
translated). In contrast to discovery learning by children, the primary concern in institu-
tions of higher learning is an approach that is guided by scholarly methods.

Ludwig Huber, who continues to be very committed to the issue, sought to make a
conceptual distinction, and has suggested the following type differentiation (Huber 2014):

Research-based learning and teaching: This establishes or is based on research and should
convey basic problems of research. In particular, it should generate an understanding of
the distinction between everyday and scholarly knowledge, and between social and
scholarly problems.

Research-oriented teaching and learning: This is focused on research. Students go through
a process of knowledge acquisition, at the end of which they have arrived at the state of
current research where they themselves could begin researching. In so doing, scholarly
working methods themselves become the focus of learning, the aim of which is meth-
odological competence. One example is the preparation of a research proposal includ-
ing a task list, schedule and cost projection.

Inquiry-based learning (and teaching, which is made possible thereby): Inquiry-based
learning differs from other teaching-learning methods in that it is not so much an issue
of imparting secured knowledge (research), but rather of the process of researching and
the acquisition thereof, thus the active participation of the students in the process of
obtaining knowledge. The learners conduct research themselves so that learning and
research coincide (ibid., pp. 33-36).

There is a wide variety of conceivable and existing learning situations in each of the
three types. There are differences in the weighting, but sharper distinctions do not appear
to be meaningful since the commonalities outweigh the differences: a strong orientation
towards students and the use of innovative teaching-learning methods such as cooperative
learning or e-learning. Given this, Huber advocates using a common umbrella term:
“research-related teaching and learning” (ibid., p. 38).

What is meant by inquiry-based learning in the narrower sense is that students experi-
ence the entire research process, learning and reflecting on it independently:
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Inquiry-based learning is understood to be a learning style that is characterized by inquisitive,
problem-oriented and critical thinking, by autonomous and creative work, as well as by intel-
lectually understanding a research process and direct participation in research projects.
(Multrus 2012, p. 53, translated)

The conceptual basis is constructivist learning. It is assumed that each individual con-
structs a subjective image of their environment, that students independently construct new
knowledge as part of an active process, and as such, that educators act not as instructors,
but as moderators and coaches. The activity is on the part of the learners, who shape their
own learning in a situated process. Educators support, advise and encourage this process,
and create a situated learning environment for the learners. In conjunction with this situa-
tion, learners develop their knowledge themselves and (constructively) fit that knowledge
into their individual knowledge structure. Only then, according to the corresponding con-
cepts, does correctly apprehended knowledge emerge, and in a manner that is less sluggish
than knowledge acquired through instruction (cf. Schelten 2000, p. 2).

Traditionally, the priority was (and is) the instruction itself: “The creative power of the
human being should first be created through instruction. The constructivist concept of
learning, on the other hand, assumes that people already possess creative power, and that
this simply needs to be exposed and cultivated” (ibid., p. 5, translated).

In higher education didactics, this has been translated into the phrase “from teaching to
learning.” A precarious constraint in underfunded institutions of higher learning is that
constructivist learning always requires more effort than teaching that is organized around
instruction. Moreover, constructivist learning is difficult to adapt for mass lectures.

Two rationales are invoked for inquiry-based learning within higher education theory
or, respectively, higher education policy: on the one hand, an idealistic rationale emulating
Humboldt and, on the other hand, a functionalist one. The latter focuses on the function of
the university education as what is primarily a non-scholarly employment system. It is
certainly possible to build a bridge between these two rationales, however:

If we take a closer look at the kind of core competencies that apparently decide employability
(a critical and analytical intellectual capacity; reasoning abilities; capacity to work and learn
independently; ability to solve problems and make decisions; planning, coordination and
management ability; cooperative work behavior, etc.), it becomes clear that the traditional
Humboldtian virtues of cross-fertilization between research and teaching are also astonish-
ingly topical from today’s perspective. It is surprising that the list of skills relevant to employ-
ability covers many of the competencies demanded by modern research (Bourgeois 2002,
p. 41, translated)

The surprise essentially rests on the fact that there are increasing similarities between the
research process on the one hand, and problem-solving professional action on the other.
Anyone who studies today will very likely have to make decisions about complicated
issues under pressure (e.g. time pressure) and handle complex, risky situations that are
characterized by uncertainty in their professional life. In order to do so, he or she must be
able to distinguish the essential from the nonessential, to select cause and effect bundles,
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to undertake societal contextualization and action impact assessments, to organize
problem-solving arrangements, to select options for action and to control processes.

The career path is therefore completed via a university education (instead of other
qualification paths) because university graduates often have to deal with situations that are
not routine within their professional contexts of action. In order to be able to act confi-
dently in the resulting professional situations, what is needed is a scholarship-based power
of judgment, which is to say the ability to methodically manage and critically analyze and
evaluate complex issues, as well as an ability to act that is explicitly based thereon. These
abilities should also make it possible to solve problems that either cannot be taught during
a course of study due to the quantity of material, or that could not have been known: “The
learning objective is to develop intelligent knowledge that makes it possible to transfer
solution strategies to new situations” (Schumacher 2009, p. 883, translated).

Because students are preparing to manage non-standard situations of knowledge appli-
cation, successful career paths that originate in higher education must be both develop-
mental and educational: Education teaches us how to survive, and development tells us
why, as Hartmut von Hentig noted in a lecture. To this end, “infection through contact with
scholarship” would be considered developmental (Daxner 2001, p. 74, translated). Inquiry-
based learning is one of the most successful ways to achieve this: It promotes the recogni-
tion of correlations and thus the development of a knowledge of correlations; this fosters
the ability to recognize the general in the specific.

2.3  The Empirical

As a rule, the empirical apprehension of a situation reveals discrepancies between an idea
and the realization thereof. This is also true of inquiry-based learning; the idea and concept
of institutions of higher learning, on which these are consistently based, do not typically
coincide with the reality of higher education. As mentioned at the outset, there has been no
survey on how widespread inquiry-based learning is. Nevertheless, it is still possible to
establish how aware students are of the prevalence of research-based courses. Based on the
data from the 11th and 12th student surveys and the Studierendenqualititsmonitor (Student
Quality Monitor), Multrus (2012) and Ramm et al. (2014) in particular arrive at a conclu-
sion: not very aware. The results of the 12th student survey were as follows:

* 40 percent of students surveyed at universities and 39 percent of students at universities
of applied sciences were unable to provide any information about the existence of
research-related study programs.

* Up to a third of students indicated that there are no research-related courses in their
degree program, with some differences between students at universities and universities
of applied sciences. Twelve percent of students at universities and eight percent of stu-
dents at universities of applied sciences indicate that they have a wide range of research-
related study opportunities (ibid., p. 261 et seq.).
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The broad literature on inquiry-based learning contains more descriptions and assess-
ments of case studies than overall surveys (cf., instead of many: Reiber 2007; Huber et al.
2009; FH Potsdam n.d.). These regularly refer to the different and highly diverse forms of
such learning: Teaching research project, research workshop, research seminar, project
module, case study, practice project, intervention project, action research, or practice
research. Recently, “service learning” — the integration of social engagement into the cur-
riculum — has been added to this list. At the same time, this provides a new opportunity to
work towards abolishing the (artificial) contradiction between research and practical rele-
vance in a course of studies.

24 Conclusion

Unlike schools, institutions of higher learning depend on internal tensions that are what
makes them institutions of higher learning in the first place. These tensions range between
theory and practice, research and teaching, academic freedom and social responsibility,
subjectivity and objectivity, natural sciences and liberal arts, basic and applied research, a
specialist and generalist orientation, development and education, tradition and innovation,
disciplinarity and interdisciplinarity, certainty and uncertainty.

The specific quality of a given institution of higher learning is not the product of the
individual, opposite poles in this charged relationship, but instead in the way those poles
are bridged. This gives rise to paradoxes. Immanuel Kant, for example, points out the so-
called pedagogical paradox: Pupils are to be empowered to make use of their freedom, and
yet must submit to the compulsion of education (Kant 1803/1964, p. 711). We should also
mention the paradox in which the unity of research and teaching strives to unite the sci-
ence that itself is fixated on the lack of knowledge (research) with the science that wishes
to bypass ignorance as much as possible (education) (Baecker 1999, p. 64 et seq.).

The strength of institutions of higher learning is not in avoiding such paradoxes, but
rather in consciously developing them in order to adequately prepare students to manage
the conflict of norms that they will constantly encounter after their studies:

Clergy deal with sinners and heretics, judges with lawbreakers and parties to a dispute, teach-
ers with the deviant behavior of adolescence, psychologists with patients attached to their
neurotic infantilisms, administrators with citizens and politicians who refuse to comply with
the bureaucratic exigencies, architects with builders and their idiosyncrasies, engineers with
business economists who counter their creative designs with cost arguments, etc. (Lenhardt
2005, p. 101, translated)

For this reason, as a rule, attempts at higher education reform likewise fail when, instead
of cultivating the tensions, they seek to make one pole dominant, for example teaching
rather than research, or practical application rather than a theoretical approach. Inquiry-
based learning, on the other hand, is a paradigmatic example of how bridging one of the
constitutive tensions on which institutions of higher learning depend can succeed.
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Learning through Research: Independent 3
Learning. Self-Learning Processes and Self-
Learning Abilities in Inquiry-Based Learning

Matthias Wiemer

3.1 Acting Independently: Learning Through Research

Upon raising the question of the possibilities and necessities of inquiry-based learning in
a course of studies, three lines of reasoning can be identified: Inquiry-based learning

* is geared towards education through scholarship (Bildung durch Wissenschaft),

* (as part of the qualification process) is oriented towards the acquisition and (further)
development of subject-related and interdisciplinary competencies and

* should enable sustainable and “deep” learning processes (cf. Huber 2009, pp. 12-18,
translated).

These reasons overlap and complement each other at various points. Particularly note-
worthy here is that each of these lines of reasoning emphasizes student independence,
simultaneously requires self-organized action on the part of learners and is geared towards
their further development. Learning processes are required that focus on more than the
appropriation and accumulation of reproducible knowledge with their claim to self-
organization, both from the perspective of the individual in the sense of personal develop-
ment in the field of scholarship and forging an identity in the discipline, and from the
perspective of social demands in the sense of acquiring and developing competencies.
Such learning processes can only occur “when the learner organizes, elaborates on and
critically reflects on his or her own knowledge. Beneficial are those situations in which
independent decision-making and structuring has not been taken away, in which personal
interests can be articulated and pursued in depth” (Huber 2009, p. 17 et seq., translated).
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Against this background, it is not surprising that even in the basic document by the Federal
University Assistants’ Conference (BAK) regarding inquiry- based learning, it is clear that
the didactic implementation is characterized, in particular, by the design of open learning
environments that typically involve a high degree of student independence (e.g. by select-
ing the methods and strategies, or the starting point in their own interests) (cf. BAK
1970/2009, p. 16).

This central role of independence and autonomy does not mean that students must
develop their professional knowledge, acquire research-methodical action and practice
scholarly attitudes and mindsets alone and without supervision, however. Supervision of
inquiry-based learning processes by educators remains indispensable and is relevant on
various levels, for example for initiating, advising on and supervising student research
activities and learning processes with reference to the support of social processes such as
group formation, integration into a scholarly community and reflection on their own learn-
ing and research. In this respect, with this strong emphasis on both independence and also
the necessity of supervision by educators, inquiry-based learning can be described as a
manifestation of guided self-study, or, in other words, as a teaching-learning method that
generally provides students with a great deal of room for organizing, planning and carry-
ing out their own learning, while at the same time being characterized by the activity of the
educators who initiate learning activities through suitable inducements, who support stu-
dents as they enact their goals, screen and evaluate the results, and provide students with
feedback (ct. Landwehr and Miiller 2008, pp. 58-73).

Besides looking at the independent and self-organized learning processes of the stu-
dents, the focus is also on the development of a specific scholarly (research) conduct,
which presupposes the learner’s engagement with themselves, with their own interests and
goals, and with the respective placement thereof relative to scholarship or the discipline
with the goal of achieving education through scholarship (Bildung durch Wissenschaft).
The article focuses on the significance and organization of self-organized learning for
inquiry-based learning and argues the need to integrate suitable latitude and opportunities
for self-reflection into the design of inquiry-based learning environments.

3.2 Independent Learning Formatted Through Research Activity

If self-learning merely indicated an individual who is learning, this would have little added
value to learning, since it is true of every learning process that learners “always [decide]
for themselves within the acquisition process what affects them and what [they] absorb.
Learning is always independent learning” (Faulstich 2002, p. 63, translated, emphasis by
author). The emphasis on self-learning abilities goes beyond the mere reference to self,
underscoring the learning process as an actively self-organized “action-regulated process
within the person who is nevertheless always part of a specific situation driven by external
influences” (Reinmann 2010, p. 79, translated).
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In order to make this process of self-organized learning activity productive for teach-
ing, it is useful to distinguish between various phases and dimensions, which can be
focused upon or at least differentiated during planning and implementation. A model for
structuring self-regulatory processes that is widely prevalent in the literature is presented
by Zimmerman (2000). This model focuses on those processes taking place within the
person, which can be represented in cyclic phases (cf. Zimmerman 2000, p. 16 et seq.):

* The planning phase (“forethought phase”) includes, inter alia, analyzing the respective
(learning) task and setting the learning objectives as well as planning the learning and
selecting suitable learning strategies. During this phase, there is also an analysis of
one’s own self-motivational beliefs (perceived self-efficacy and expected outcomes).

* During the action phase (“performance or volitional control phase”), the planned pro-
cesses and selected strategies are implemented and the focus is directed towards one’s
own attention focusing, intentional control and emotional control. Self-observation and
keeping records of learning is important so that the approach and learning behavior can
be monitored and, if necessary, regulated.

* The self-reflection phase is used to evaluate and grade the learning processes (e.g. by
comparing the goals with the results) and the reaction to the results obtained (self-
satisfaction, emotional and affective reactions). The specific aim of the self-reflection
phase is to optimize the design and planning of future learning processes.

With the cyclic phase model, the focus is on (meta-)cognitive, emotional and motiva-
tional processes that correlate with factors pertaining to the person, as well as with behav-
ioral and environmental factors (Zimmerman 2000, p. 13 et seq.).

Against the background of the phases of self-regulated action presented above, some
conclusions can be drawn regarding inquiry-based learning. Schneider and Wildt (2009)
argue that both the teaching and learning processes in inquiry-based learning are formatted
in a specific manner, that is as or through research activity. For clarification, according to
Kolb, these processes synchronize the (empirical) research cycle with the cycle of experi-
ential learning (ibid., p. 56 et seq., cf. Mieg in this volume). The educator’s task is to
design learning opportunities and occasions for students in such a way that these (must) be
realized as research activity; the student’s task is to adapt their learning processes and
strategies to the research format.

In terms of Zimmerman’s phases of self-regulated learning, it appears that this analogy
continues, for example if

 the planning phase is synchronized with the processes of topic identification, specifica-
tion of a research question, and the planning of research processes,

* the action phase is synchronized with the conducting and accompanying monitoring of
the research, and

 the self-reflection phase is synchronized with the interpretation and evaluation of the
research results.
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The synchronization of the phases shows once again that research and learning pro-
cesses have analogous logics and processes; however, it obscures the fact that all phases of
learning process would also have to occur in every phase of the research cycle if the goal
of inquiry-based learning also includes learning how to conduct research. This is because
in order to learn how to conduct research and to learn by conducting research, it is not just
the research process as a whole that must be planned, experienced, observed and reflected
upon, etc., but the formulation of the question, laying out the research design and all other
steps in the process as well; and this, in turn, in relation to the whole research process.

3.3  Self-Organized Learning: Self-Regulation -
Self-Guidance - Self-Determination

In order to connect and break down the various aspects and levels of self-learning abilities
with pre-structured and arranged learning environments, Reinmann (2010; following up
on Sembill et al. 2007) distinguishes between various dimensions of self-organized learn-
ing. With a notion of learning as a process of self-organization, she proposes the terms
self-regulation, self-guidance and self-determination therefore (cf. Reinmann 2010, p. 79
et seq.):

Self-regulation comprises the internal structuring of the learning processes. These
include, above all, those cognitive metacognitive and emotional-motivational abilities also
mentioned in Zimmerman’s phase model, which make it possible to consciously examine
(and monitor) one’s own learning processes and learning behavior, to plan learning and to
select suitable strategies, as well as to observe one’s own learning processes and to adapt
or adjust these as needed.

Self-guidance comes into focus as a second dimension with reference to the contextual
environmental variables. Whether the learner learns in a self-guided manner, which “can
have a serious and consequential effect on essential decisions as to whether, what, when,
how, and toward what [they] learn” (Weinert 1982, p. 102), is always dependent on the
external structure, on the (didactic) pre-structuring by educators and on environmental
variables that constitute and influence the amount of leeway in selecting an activity and for
decision-making.

Self-determination: Whether learning is actually experienced and perceived as self-
organized, however, depends not only on the choice and design options provided by the
learning environment, but above all on the extent to which the self-determined learner
succeeds in “harmonizing external requirements and circumstances [...] with internal
goals and norms” (Reinmann 2010, p. 80, translated). Self-determination as a third dimen-
sion of self-organized learning means that the learner assumes responsibility for the inter-
nal and external structuring and is able to identify with external requirements or balance
learning with the respective goals that exceed the learning task (e.g. career aspirations), for
example. “Questions about the self, from identification to the ability to shape a ‘good’
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life” (Sembill et al. 2007, p. 4, translated) are also integrated into the learning processes
with this dimension.

Digression: “Self-Learning Architectures”

The ample leeway in selecting an activity, the learner’s independent activity and the
individualization of learning processes that open up the possibility of inquiry-based
learning does not mean that learning now takes place independently and outside of
external structures in a power-free learning space. Forneck (2005) points out that, in
the discussion about self-guided learning, it is sometimes possible to detect an
“emphasis on the self” (ibid., p. 7), which suggests that self-guided learning were
learning without external guidance and influence. Here, however, instead of an
absence of external control, we should assume “other forms of structuring and thus
of the guidance of learning processes” (ibid., p. 17, translated). These other and
changing forms of guidance implement “learning architecture” that, as an integrated
concept of self-guided learning, connect or correlate (1) highly structured learning
materials (known as “self-learning architectures”), (2) learning guidance, (3) new,
cooperative forms of teaching and learning and (4) new documentation, reflection
and auditing practices associated with individual learning with one another
(Forneck 2005, 2006). In the case of all four elements, the focus is not just on the
acquisition of learning techniques, but also the self-reflective development of learn-
ing practices that correlate the respective contents to the individual learning path-
ways, sensitivities and the learning environment.

3.4  Occasions for Self-Reflection in Inquiry-Based Learning
Processes

Self-organized learning is not a guaranteed success and does not necessarily result from
didactic design approaches that provide students with a great deal of leeway to decide their
own activities and make their own decisions. In addition to this leeway, students need self-
reflection processes in particular, which can be systematically integrated into the design of
the self-learning architectures via topical occasions and triggers. Here, the self-organized
learning in inquiry-based learning can be tied back to education through scholarship
(Bildung durch Wissenschaft) and skills development: Huber points out that, without self-
reflection, “it is not possible to speak of education” (Huber 2009, p. 13), and he specifies
three dimensions that scholarship prescribes for reflection: “the self-reflection of scholar-
ship as a mode of rational cognition, the self-reflection of the subject through scholarship,
and the reflection on the common good to be promoted thereby” (Huber 2009, p. 13).
These dimensions, in turn, can be associated with three areas of competency, which com-
prise the encounter with or dealing with the subject (professional competence), the
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subject’s encounter with themselves (self-competence) as well as with others (social com-
petence) (cf. Euler 2005, p. 260 et seq.).

With reference to these dimensions of reflection, it is possible to list some of the
subject-related occasions that emerge from the specific format of inquiry-based learning,
and that can be a trigger to self-reflection in inquiry-based learning and in self-learning
architectures. Looking back on the dimensions of self-organized learning, these occasions
thereby require that learners engage in adaptation processes within the meaning of self-
determined learning, such as:

* balancing their own knowledge interest and the processes of the independent construc-
tion of knowledge with discipline-related research interests and processes of the collec-
tive construction of knowledge;

e practicing new, research-led patterns of information processing;

e conducting activities in environments with open outcomes and uncertain bodies of
knowledge;

* individual motivation and enthusiasm for the chosen subject and its fundamental
questions;

» “designing oneself into the future” as a scholar (thus not just the question of what con-
stitutes an activity in scholarship and the selected discipline as such, but also a consid-
eration of how the student imagines themselves as a researcher, whether the field of
scholarship can be considered a possible career goal, and where, given the student’s
own strengths and weaknesses, etc.);

* making it possible to experience basic scholarly values and attitudes in a scholarly
community as well as communication and interaction processes coded for the specific
discipline;

* the transition from an ordinary perspective to a scholarly perspective, and the develop-
ment of one’s own justifiable and justified standpoint;

* the search for possible objections to this point of view, because the “‘demands of schol-
arship’ also include raising objections oneself or systematically searching for objec-
tions as an [...] operationalization” (Huber 2009, p. 10, translated).

With the learner’s critical eye on themselves and on themselves as a participant in
scholarship, the focus is likewise on the development of a specific scholarly (research)
attitude, which is characterized, inter alia, by “distance from one’s own prejudices and
affects and [by the] independence of one’s own judgment” (Honnefelder 2011, p. 25,
translated). If learning always means “gaining an outsider’s view of a subject and thus of
oneself, challenging what is familiar, as well as abandoning self-assurance and forfeiting
what is familiar” (Meyer-Drawe 2012, p. 15, translated), this applies to inquiry-based
learning perhaps to an even greater degree. This is because, with the “transition from life-
world experience to scholarly knowledge” (Meyer-Drawe 2012, p. 14), inquiry-based
learning addresses a threshold, which virtually demands that one see the world and one’s
self with different eyes and from a different perspective.
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3.5 Conclusion: Self-Education in Inquiry-Based Learning

Within the context of self-learning abilities and self-organized learning, the above-
mentioned triggers and occasions thus make it possible to inquire as to the “subject” (i.e.
the individual learner) of inquiry-based learning. This “subject” is generated by imple-
menting and experiencing learning and research processes, and requires a “certain ques-
tioning attitude [...], the disposition of someone who seeks knowledge” (Huber 1991,
p. 194, translated). Thus, inquiry-based learning tasks students with “working on their
own identity in a specific way” (Ludwig 2011, p. 10, translated). The acts of finding an
identity in the field of scholarship and of developing scholarly research habits — both of
which are indispensable for the preparation of independent research activities and which
can also be decisive for the development of occupational competences — remain incom-
plete if they are not experienced through active participation in independent practice.
Schneider and Wildt (2009) point out that the orientation of learning on research processes
remains “[...] on a trivial level without dependence on or integration into a theoretical
frame of reference” and does not necessarily yield “scientifically challenging learning
processes” (ibid., p. 59, translated). It can likewise be stated that the implementation of
inquiry-based learning will remain impeded if there is no reflection on the self or the rela-
tionship of the self to the object and other learners and educators. In that case, the confron-
tation with oneself as a person conducting research, the clarification of one’s own
standpoint with respect to the subject being researched, and one’s activity in a research and
learning community would thus be left to chance.
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The following article explains the didactic challenges of inquiry-based learning in light of
the current, in part paradigmatic, shift in university education. To this end, I will outline
the charged relationship between the traditional ideal of education and contemporary soci-
etal and educational policy expectations for academic studies, in which the teaching and
learning at institutions of higher learning are currently situated. In order to counteract the
oft-lamented conceptual blurring of inquiry-based learning, I have undertaken to limit and
delineate the use of the term. The classification of the approach within the context of the
history of ideas serves to make clear the complex historical social causal network within
which university education must be interpreted and shaped. Furthermore, I undertake an
internal differentiation of inquiry-based learning in order to be able to systematize various
degrees of expression and forms. The next step is to develop research-oriented learning
and teaching in an evolutionary way by structuring these progressively along a course of
studies based on this development-oriented approach. Manifestations of inquiry-based
learning are ordered and classified by differentiating between various dimensions of
understanding and knowledge, and taking into account different course formats. Finally,
not only the opportunities and scope of inquiry-based learning, but also limitations and
risks are outlined in order to avoid an overly euphoric stylization of the approach, while
ignoring specific structural and curricular deficits.

K. Reiber, Prof. Dr. (5<)

Hochschule Esslingen, Professur fiir Erziehungswissenschaft/Didaktik,
Esslingen am Neckar, Germany

e-mail: Karin.Reiber @hs-esslingen.de

© The Author(s) 2019 37
H. A. Mieg (ed.), Inquiry-Based Learning — Undergraduate Research,
https://doi.org/10.1007/978-3-030-14223-0_4


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-14223-0_4&domain=pdf
mailto:Karin.Reiber@hs-esslingen.de
https://doi.org/10.1007/978-3-030-14223-0_4#DOI

38 K. Reiber

4.1 Research and Teaching Caught Between Innovation
and Tradition

The historical ideal of university education is based on an understanding of education, the
mainstay of which is scholarship and research. Here three basic postulates are combined
(cf. Euler 2005):

* research and teaching constitute an inseparable unit;

* teaching and learning are closely related to one another as a form of research
communication;

e despite its differentiation into different disciplines, scholarship constitutes an entity
unto itself.

This educational ideal goes back to the Humboldtian university reform and has become
the normative concept for university education, even if it was never realized in its full
manifestation (cf. Aepkers 2002).

Today, the historical concept of university education is in conflict with higher education
teaching, which has been shaped by the Bologna Process and which is dedicated to the
stated goal of “employability.” Its external characteristics are, to name but a few of the
most prominent ones, highly regulated degree programs with a precisely calculated work-
load, examinations that accompany the course of study rather than the previous central
final examinations as well as an overall focus on the expected results in the form of com-
petencies (“outcome orientation”) in contrast to the conventional focus on the discipline’s
constitutive content (“input orientation”). The associated opportunities and risks are now
well known due to widespread discussion, both amongst higher education policymakers
and also publicly: On the one hand, the degree programs are becoming more predictable
and calculable both for students and for the institutions of higher learning, and those pro-
grams are gaining legitimacy due to their transparent and labor market-related goals; on
the other hand, students and educators are losing much of their freedom to determine their
own focus, and the perceived workload has increased significantly for both (cf. Reiber
2012).

While the intention of the Bologna reform is to increase the number of academically
qualified persons, global research competition also brings with it demands that research be
conducted at a high level of excellence (cf. Reiber and Tremp 2007). This creates an addi-
tional charged relationship for institutions of higher learning: To put it succinctly, they are
becoming mass institutions of education on the one hand, and with their research, they are
involved in a national and international competition for money and reputation on the other
(cf. Huber 2004).

The original concept behind a university education which entails the development of
the entire person — meaning not just their cognitive abilities — so that they are able to act
responsibly in a manner that is self-determined and ethical, but which also entails a profes-
sional qualification as a side effect (as it were) (cf. Webler 2008), can be adapted for the
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Bologna philosophy with its primacy of employability (cf. Horn 2007). Contemporary
concepts of university education are likewise based on a comprehensive educational goal,
which considers cognitive and personal skills development to be as important as the ethi-
cal power of judgment (for Leuphana University of Liineburg cf. e.g. Spoun 2007).

The orientation of higher education instruction towards clearly definable results is
closely related to the key objective of employability. However, this is by no means new,
nor an invention of the Bologna reform: The postulate of outcome orientation has already
been discussed in higher education didactics using the slogan of “the shift from teaching
to learning” (cf. Wildt 2003). The teaching-related perspective, which focuses on the
selection of content and options for imparting that content, should be transformed into a
learning-related perspective: What is important are the learning outcomes, i.e. what is
actually acquired by students, their knowledge, skills and their mindset.

In recent discourse pertaining to higher education didactics as well, this “learning-
outcome perspective” is the standpoint from which teaching-learning processes can be
analyzed and balanced. This opens up significantly more design leeway than an attitude
towards teaching that believes students can be classified as either “good” or “bad” in order
to henceforth focus on the good students (“blame-the-students perspective””). With respect
to the equally one-sided attitude of educators who see learning success solely in terms of
their own abilities as an educator ( “blame-the-teacher perspective”), the outcome orienta-
tion has the advantage: Certainly “bad” educators can improve as a result of appropriate
training and techniques; however, in so doing they become even more focused on them-
selves, and often from a perspective that has been narrowed down to methodical “tricks,”
than they are on the learning processes of the students (cf. Biggs and Tang 2011). A dif-
ferentiated analysis of the teaching-learning process and an improvement of the teaching
quality is only possible when the mutual influence of teaching and learning, and their
respective strengths and development potential, are perceived.

4.2  Conceptual Distinctions and Limitations

To begin with, we define inquiry-based learning as a target for research-oriented teaching
in such a way that both learning and teaching follow the problem-solving process of
research and reproduce its individual work steps as learning phases, as it were. Ultimately,
the aim of this teaching and learning is to give rise to recognizable added value in terms of
knowledge with innovative content, which can, in turn, serve as the starting point and
reference point for further research and learning processes. This teaching and learning is
tied to the form of research communication, which serves to facilitate the integration of
processes and results into the discipline (cf. Reiber and Tremp 2007).

If one now attempts to classify inquiry-based learning in terms of the history of ideas,
the objectives and function of this approach become more apparent, and it becomes clear
that this is more than just one didactic variety among many. While the topic of inquiry-
based learning initiated by the Federal University Assistants’ Conference (BAK) in the
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1970s was widely discussed, this was followed by a phase in which the approach was
addressed, in particular in works on teacher education (cf. for example Wildt 2005).
Inquiry-based learning is dealt with here, in particular within the context of practical stud-
ies, with the objective of didactically making practical experience the starting point for the
“initiation or founding of skills in scholarly reflection [...] [and] the development of a
metacognitive capacity for reflection” (Weyland 2010, p. 246), while at the same time
providing insight into the contingency of pedagogical action and its theoretical attempts at
explanation and justification.

It is only in the course of the Bologna reform that a broad discussion concerning
inquiry-based learning was again rekindled and that this old and self-evident principle of
university education was rediscovered for many disciplines (cf. Huber 2009; Hothues
et al. 2014). For the first time, this implicit principle of inquiry-based learning became a
consciously postulated guiding principle when it came to the democratization of university
relations by developing the Humboldtian educational ideal. A return to the core of univer-
sity education was a reflexive response to the Bologna reform: The transition to bachelor’s
and master’s degree programs was and is tied to the fear that academic education processes
might be reduced to vocational qualification. Within the context of contemporary history
and the history of ideas, inquiry-based learning has become a central concept in efforts
concerning the maintenance, renaissance, and also the contemporary development of the
notion of a university education.

The focus in the recent discussion of inquiry-based learning has therefore been on
maintaining a comprehensive educational goal within the context of higher educational
studies that encompasses cognitive and personal development as well as the development
of an ethical power of judgment, even under changed basic conditions. To this end, leeway
in terms of content is possible and necessary in order to accommodate individual prioriti-
zation, even in degree programs having a regulated curriculum (cf. Spoun 2007).

A further and more detailed definition of the “inquiry-based teaching and learning”
format can be made by distinguishing it from those educational processes that occur in
other sub-segments of the education system. Ideally speaking, these are the following
fundamental differentiating features:

* In contrast to the learning processes that take place in schools, in particular at the upper
secondary level, a university education includes the cognitive process itself to a much
greater degree (cf. Webler 2007). Knowledge is discussed more in connection with the
formation of the insights, reflected upon, and therefore received more critically than is
the case in schools.

*  While knowledge and insight are brought into focus with greater emphasis on the (pro-
fessional) functional perspectives during a vocational education, inquiry-based learn-
ing as a principle of academic study correlates this with a critical reflection on the
application context (cf. Kossek 2009).

* In no other educational sector does research serve as intensely as the basic mode of
teaching and learning than in higher education (cf. Tremp and Futter 2012).
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Fig.4.1 Various degrees of expression of research-related learning; author’s representation accord-
ing to Jenkins and Healey (2011, p. 38)

It is possible to differentiate between various degrees of expression by tracing the two
charged relationships in inquiry-based learning (see Fig. 4.1): It can be classified between
the poles of participatory and receptive student roles, and can be defined along the con-
tinuum of a clearer focus on the research results and research content or research problem
and process (cf. Jenkins and Healey 2011).

In the discourse on research-related teaching, the pure form of inquiry-based learning
is now frequently, and usually implicitly, assumed; it entails the idea, already anchored in
the curriculum, that students largely learn through their own research activities and has an
increased emphasis on the process itself (right upper quadrant in the diagram:
research-based).

From this perspective, learning is conceptualized in steps analogous to the phases of the
research process (cf. e.g. Wildt 2009). However, one can object that there are also constitu-
tive differences between the two basic operations of research and learning: In research, as
arule, self-organization and determination are generally greater than in learning processes
(especially if these are associated with academic performance/test performance). The
research process is characterized by even greater uncertainty and potentially also harbors
the possibility of failure; learning processes imply stronger hierarchical relationships
between the agents than is commonly the case in a research community (cf. Hofhues et al.
2014). Overall, there is a fundamental difference between the claim to scholarship and to
education at institutions of higher learning (cf. Huber 2009).

From a developmental perspective, the next step is to conceptualize the research-related
learning from the perspective of teaching.
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4.3 Research-Related Learning from a Development-Oriented

Perspective

If, from a didactic perspective, one considers the entire course of study as a development
process, inquiry-based learning ultimately involves the gradual acquisition of the neces-
sary sub-competences, whereby all the sub-steps have both their own intrinsic logic and
their intrinsic value, and the goal of which is the “systematic development of an approach
that has a scholarly basis and that is committed to scholarly values” (Tremp and Hildbrand
2012, p. 109).

From this developmental perspective, the acquisition of research-related competency
can be described using the taxonomy provided by Anderson and Krathwohl (2001). The
horizontal axis of this matrix maps the various quality levels of learning processes as goal
dimensions (see Fig. 4.2). The vertical axis differentiates between various knowledge
dimensions. The horizontal goal dimensions are a progressive gradation which extends
from “remember” to “create,” and which thus represents different levels of learning. In
terms of knowledge dimensions, Anderson and Krathwohl (2001) distinguish between
factual knowledge, abstract conceptual knowledge, process-oriented procedural knowl-
edge and metacognitive knowledge.

Competency development can be planned using this matrix for the various degrees of
expression of research-related learning by combining differing yet mutually complemen-
tary teaching-learning formats (e.g. lecture, seminar or tutorial) and by combining cogni-
tive dimensions of different scope with different types of knowledge within these courses.
If one now places one phase model on top of the other (Jenkins and Healey 2011; Anderson
and Krathwohl 2001), inquiry-based learning can be anchored as a study objective in the
curricular sequence, and can be didactically operationalized and designed over modules
and with different teaching and examination formats. Thus, for example, up-to-date
research results could be imparted as fundamental knowledge within the context of a lec-
ture. In addition to this, students would apply this factual knowledge by preparing their
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Knowledge Lecture: Presenta-

research- tion:
Conceptual led research- | e.g. eg.
Knowledge oriented Case Study: Research
T ch- Project:

Procedural tutored research-
Knowledge based
Metacognitive
Knowledge

Fig. 4.2 Research-related learning from a development-oriented perspective; on the basis of

Anderson and Krathwohl (2001); source: author’s representation
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own presentations while accompanying the research. Building on this, the dimension of
process-oriented procedural knowledge is added and, within the context of case studies,
the learning levels of analysis and evaluation are addressed within the context of research-
oriented learning. Finally, research-based learning can occur in the form of projects within
a tutorial, in which new knowledge or, respectively, new solutions for a clearly defined
practical problem can be developed; at the latest, this learning method also implicates the
knowledge dimension of metacognitive knowledge, since projects also always include
reflection on one’s own learning and working processes (see Fig. 4.2).

As such, the individual cognitive steps, knowledge dimensions and various degrees of
expression relating to the extent of the students’ participation, as well as the focus on the
research process and result, have their time and place in the course of study — and their
respective justifications. This is because, in the synopsis of all of the components and the
way in which these complement one another, research-related learning can also be didacti-
cally grasped and developed more precisely.

4.4 Consequences and Conclusions

From this perspective of university education, which is as much developmentally oriented
as enabling oriented, in the conflict of objectives between research and employability out-
lined above, it is possible to describe the overriding goal of university education as “pro-
fessionalism through scholarship” (Brinckman et al. 2002, p. 29). As such, a research-based
and responsible attitude is defined as a specific feature of university education, which
refers to a dynamic concept of knowledge. As such, learning is a continuous, reflective
process of cognition and the construction of knowledge; it can only be performed in a
manner that is active, engaged and critical (cf. Kossek 2009). Within this understanding,
professional employability means a general vocational orientation which adequately
addresses the “growing complexity and uncertainty” (Kossek 2009, p. 5) of our society.

Pursuant to the Humboldtian concept of a university education, it is the task of univer-
sity educators to generate new knowledge themselves, or to test new knowledge and to
make this accessible to others. In the spirit of a contemporaneous, vocationally oriented
university education, this claim can be turned around in terms of higher education didac-
tics: University instructors can stage teaching-learning processes as small research proj-
ects of varying scope and make these transparent. In so doing, it is important to reflect on
the process and developmental nature of a course of study with a view to acceptance on the
part of the students. Since inquiry-based learning may always be accompanied by phases
of uncertainty on the part of students, appropriate support offers must be provided to guide
the teaching-learning process if needed; however, at least one exchange forum for this
process must be offered. In any case, university instructors are role models for the approach
of inquiry-based learning, independent of whether they teach in a specific field, in which
they themselves conduct research, or in which they are at least active in a research
capacity.
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Thus for all involved, inquiry-based learning is an ambitious form of education through
scholarship (Bildung durch Wissenschaft). It requires didactic planning, design and evalu-
ation. At the same time, like any other serious didactic approach, inquiry-based learning
must not be misunderstood as a “smoothing and acceleration of learning pathways”
(Rumpf 2007, p. 50), but rather as a deceleration caused by the fact that the “initial atten-
tiveness” (ibid.) is reestablished as a starting point for subjectively meaningful learning.
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“From Teaching to Learning”: Characteristics 5
and Challenges of a Student-Centered
Learning Culture

Carmen Wulf

Inquiry-based learning is part of the tradition of the much-discussed “‘shift from teaching
to learning” (Barr and Tagg 1995), which calls for the learning culture to be oriented
towards a student-centered view. This transition is not a new phenomenon. However, it has
gained popularity, particularly since the start of the Bologna Process and discussions of
higher education didactics at European institutions of higher learning. As such, learning
culture, as a concept, should be examined and defined from various perspectives (Schiiller
and Thurnes 2005). In the following article, I will present a holistic view of learning pro-
cesses using the term “learning culture.”

In a knowledge-based society, current specialist knowledge quickly becomes outdated,
and so it is important for university education to impart abilities and skills to students
which will allow them to acquire knowledge autonomously and learn to manage uncer-
tainties. In this context, the importance of conveying merely content-based knowledge
decreases; the focus is increasingly on conveying key competencies. Formats in the sense
of student-centered learning culture, for example inquiry-based learning, are considered
especially suitable for fostering key competencies such as self-guided learning.

In order to present a student-centered learning culture, I will first examine the theoreti-
cal approach of learning as a construct, subsequently explain the characteristics of this
learning culture and then discuss the challenges inherent in a transition in the learning
culture.
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5.1 Constructivist Learning Approaches as a Theoretical
Background to a Student-Centered Learning Culture

A student-centered learning culture is oriented towards a “constructivist” view of learning,
without ignoring the fact that this is not an autonomous learning theory, but rather an epis-
temological position that is applied to different contexts. Constructivist perspectives on
learning are closely related to the progressive educational remarks by John Dewey (1859—
1952), the humanistic psychology of Carl Rogers (1902—-1987) or the developmental psy-
chology research of Piaget (1896—1980) and unify assumptions about teaching, learning
and the resulting learning environments. In summary, constructivist approaches consider
the acquisition of knowledge to be a constructive, active, self-guided, social and situa-
tional process (cf. Reinmann-Rothmeier and Mandl 1997; Reinmann and Mandl 2006).
Some of the principles of a student-centered learning culture will be presented below.

Learning as a constructive process: Learning processes take place in the individual inter-
pretation and construction of meaning, and occur either as a result of connecting new
experiences with existing constructs or by expanding existing constructs (in the sense
of an assimilation and accommodation according to Piaget). New information must be
related to already acquired impressions and elements. Since each individual draws on
different experiences and different prior knowledge in order to process new informa-
tion, knowledge structures represent individual interpretations of reality.

Learning as an active processing of content: Cognitive learning theories focus on the way
new knowledge is cognitively processed (Ausubel 1968). While these theories primar-
ily regard learning as a way to process information to be assimilated and stored by
learners, constructivist approaches assume that knowledge cannot be transmitted;
instead, every learner must recreate knowledge. When perceptions and knowledge do
not represent a subject-independent reality, but are rather individual constructs, these
have a personal, private character that cannot be transferred from one person to another.
Thus it is not possible to learn by passively taking in information — instead, learning can
only be achieved by engaging in an active examination of learning content and integrat-
ing individual experiences and knowledge backgrounds.

Learning is self-regulated: Learning is initiated and fostered when it is self-regulated, i.e.
when learners are able to decide for themselves when, what and how they learn. From
a constructivist perspective, learners should determine their learning process indepen-
dently to the greatest extent possible, coordinated with their own interests and previous
knowledge, just that an active process of construction can be initiated.

Learning as a cooperative process: In constructivist theories, social interactions are a core
element, since learning occurs in a communicative form through engagement with oth-
ers: In every learning process, not only is content exchanged, but expectations, attitudes
and moods are also transmitted as indirect messages. Students and teachers, as well as
students among themselves, have reciprocal effects on one another so that “learning in
relationships” represents an essential part of conceptions about learning.
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Learning content is situational: Instruction-oriented, traditional transfer of knowledge
often results in the phenomenon known as “sluggish knowledge” (Reinmann-Rothmeier
and Mandl 1997, p. 364), meaning the inadequate transfer of theoretical knowledge to
other contexts. One explanation for this phenomenon is the situatedness of the knowl-
edge acquired: Learning always occurs within a specific context and is therefore linked
with this context. Accordingly, the difficulty of transferring knowledge to other con-
texts is regarded as a “normal” problem in learning processes and should be resolved
by designing the learning environments appropriately. In order to minimize the discrep-
ancy between knowledge and behavior, learning should always occur in contexts that
are oriented as much as possible towards later application contexts in terms of content
and structure. Didactic formats that take this into consideration are conceptually
grouped together as “situated cognition” approaches (Reinmann and Mandl 2006).

These aspects are generally of decisive importance for any learning process, but they
are weighted even more heavily in adult education, since aspects such as independent
activity, taking one’s own interests into account and prior experience, as well as reference
to concrete situations, are especially important (Reinmann-Rothmeier and Mandl 1997,
p- 356). Moreover, in contrast to learning environments in school, learning environments
in higher education are characterized by a greater heterogeneity of learner types in terms
of individual previous knowledge, cognitive prerequisites, learning strategies, motivation,
attitudes and expectations (Viebahn 2008). Constructivist learning approaches provide the
opportunity to consider this diversity and to support the learning process for all students.

5.2  Characteristics of a Student-Centered Learning Culture

A student-centered learning culture involves a paradigm shift that is characterized by a
constructivist perception of learning processes and that distinguishes itself from a more
instruction-centered learning culture in terms of the design of learning objectives and
associated performance assessment and learning structures, as well as the role designs for
educators and learners (Barr and Tagg 1995). Based on various observations of the transi-
tion in learning culture and of student-centered learning, in which the focus of each is
emphasized (Barr and Tagg 1995; Lea et al. 2003; O’Neill and McMahon 2005; Taylor
2013), it is possible to derive the following definition:

A student-centered learning culture is oriented on constructivist findings, considering the
activity of learners in the process of knowledge acquisition; emphasizes self-regulated and
autonomous learning processes that take place in social interaction; takes into account social,
emotional and motivational aspects of the learning process in addition to cognitive factors; is
responsive to varying prior knowledge and experiences; and involves an emancipated rela-
tionship between educators and learners in an open and flexible, competence-oriented learn-
ing environment.
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From a constructivist perspective, learning is always an active process, meaning a direct
transmission of knowledge from teacher to learner is not possible. The focus, when con-
sidering learning processes, must therefore be on the learners and their learning activities,
rather than (as is the case in an instruction-centered learning culture) on the educators and
the structuring of content. Specific learning objectives within the context of a student-
centered learning culture are associated with this focus: Kowledge transfer—in the sense
of providing students with “correct” answers to questions—takes a back seat; instead, it
becomes more about teaching students how to proceed in order to obtain answers to ques-
tions autonomously. Imparting learning strategies, techniques and attitudes that foster
learning are most important. Thus, the core focus of a student-centered learning culture is
to promote key competencies such as self-regulated learning, critical thinking or
teamwork.

In addition, one aim of student-centered learning culture is to foster deep learning and
understanding (deep approaches to learning) and intrinsic learning motivation (Baeten
et al. 2013; Lea et al. 2003). Deep approaches to learning involve intensive study of the
subject matter with a focus on understanding the content as opposed to just memorizing
the learning material. Deep approaches of this kind require learning strategies by which
new information can be related to the knowledge that learners already possess. Motivational
components are positively related to the application of deep approaches to learning, and
indirectly influence the learning process by moderating the selection of tasks or the effort
invested (Baeten et al. 2010). Self-determined motivation—in the meaning of Deci and
Ryan (1993)—appears to be especially encouraging for learning processes.

Since, in a student-centered learning culture, learning is considered as an active, indi-
vidual construction, it is also implicitly assumed that heterogeneity among students could
be better taken into account and that it will thus be possible to better enhance their learning
(Barr and Tagg 1995)—an aspect that is of great significance in terms of higher education
policy. Building on constructivist learning approaches, this involves coordinating teaching
and learning formats with the needs, previous knowledge and experiences of the
students.

Moreover, with its orientation toward student activities, a student-centered learning
culture focuses on competence-orientation as a learning outcome (Attard et al. 2010; Barr
and Tagg 1995). The essential outcome is not what is taught (i.e. which and how many
courses are provided by educators), but what the student learns. As such, the objectives are
more closely oriented toward the learning outcomes at the end of the course (e.g. students
are able to classify basic procedures) and less toward the transmission of specific content
(e.g. students will be imparted basic procedures).

With regard to concrete learning formats in a student-centered learning culture, enor-
mous methodological diversity is possible. Although student-centered learning is often
mentioned with reference to learning formats such as inquiry-based learning, problem-
based learning or discovery learning, it is not possible to deduce the individual didactic
formats directly from the characteristics or to avoid instruction-oriented formats such as
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lectures. The recommendations of the moderate constructivist view of learning are ori-
ented towards uniting instruction and construction (Reinmann and Mandl 2006).

The orientation towards a student-centered learning culture is accompanied by the
design of specific roles for educators and learners. In a more instruction-centered learning
culture, the role of educators is to present and explain new information, to guide learners
and to monitor and evaluate the learning progress. According to this view, learners are
assigned a rather passive position, in which external control and monitoring are required
for successful learning. In a student-centered learning culture, students are allocated a
much more active role. Students are part of a community of learners and educators, inde-
pendently helping to shape their learning process and take ownership of their own learning
progress. As a result, in this approach, autonomous and self-regulated learning is of great
importance.

The role of educators is to provide learners with encouragement, support and advice.
Educators must recognize learners’ individual needs, provide appropriate “tools” for the
learning processes and encourage engagement with other learners. In a student-centered
learning culture, educators are learning guides. In this sense they are conceived primarily
as experts for designing and adjusting learning environments to students’ experiences and
previous knowledge, thereby enhancing self-regulated learning. Actions are guided less by
questions such as “How can I convey the material and present it in a well-structured man-
ner?” and more by questions such as “How can I facilitate learning and encourage learning
activities, and thus make it possible for students to engage in independent learning?”” The
role of educators is thus conceived as much more restrained than in a primarily instruction-
oriented learning culture, since the focus is less on the educator’s well-structured and
professionally competent lecture than on the educator as role model, facilitator, and advi-
sor to the learning processes. Barr and Tagg (1995) describe this change in roles using the
analogy of the soccer coach, who not only gives the players instructions as to how they
should play, but also designs training concepts and strategies and actively supports them
during the game, for example with technical decisions. In a similar sense, educators should
shape learning environments and use their skills to create the best possible learning
atmosphere.

5.3  Challenges of a Student-Centered Learning Culture

A student-centered transition in the learning culture is a clear goal of the Bologna Process.
The format, including its objectives, is particularly suitable for adult learners, is geared to
the needs of lifelong learning, and should replace what has previously been an excessively
instruction-oriented and insufficiently student-oriented learning culture. A number of
studies indicate a positive effect in terms of promoting deep approaches to learning, self-
motivation and student diversity (cf. Lea et al. 2003 for an overview). However,
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student-centered learning approaches have been viewed critically in recent years (O’Neill
and McMahon 2005; Taylor 2013, amongst others) because it seems that such approaches
are not equally appropriate for all students; the demands on educators and structural fac-
tors are very stringent; and the findings on the desired effects are contradictory. For exam-
ple, students are very accustomed to “traditional” forms of teaching and often prefer
reproductive, instruction-oriented learning (Reinmann-Rothmeier and Mandl 1997). Even
by adapting the learning environment, it is only possible to change this orientation slightly
(Baeten et al. 2013). In their study, Brahm and Gebhardt (2011) also found that students
rely heavily on the guidance, control and supervision of an instructor. Such an attitude
inhibits the implementation and success of a student-centered learning culture.

The ability and willingness to engage in self-regulated learning, which is of particular
importance in student-centered contexts, is influenced by cognitive, metacognitive and
motivational components (Boekaerts 1996), while how pronounced these are varies from
student to student (Viebahn 2008). It appears that particular students who already display
appropriate attributes at the beginning of their academic studies—i.e. good cognitive abili-
ties, high level of self-motivation and pronounced use of deep approaches to learning—
benefit from a student-centered learning culture (Baeten et al. 2010). If the attempt to
secure and activate basic (preliminary) knowledge is unsuccessful, there is a risk that a
student-centered learning culture will be regarded as lacking structure and will overwhelm
students. Similarly, evidence on the effects of student-centered learning environments
demonstrates that the original learning orientation—surface learning or deep learning—
impacts the efficacy of learning, and students who originally have a surface learning ori-
entation are less likely to engage in deep learning (Baeten et al. 2010).

With regard to motivational components, self-motivation is ascribed great importance
within the context of self-regulated learning (Deci and Ryan 1993). On average, students
tend toward self-guided motivation (Wulf 2013); however, some students have a more
extrinsic learning orientation and thus lack an essential prerequisite for self-guided learn-
ing. Furthermore, differences in self-determined motivation can be identified: For exam-
ple, in a study comparing various subjects, students of social work or special-needs
education showed significantly greater self-motivation than those engaged in teaching cer-
tification programs or social sciences (Wulf 2013).

An additional challenge in a student-centered learning culture is to what extent self-
study activities are prioritized. With the Bologna reform, the envisioned time expenditure
for reaching learning objectives has been identified as a workload comprised of time allot-
ments for active class attendance and self-study. In addition to time spent in active class
attendance, intensive, individual learning is expected of students in their role as active
learners. Findings from various studies indicate a low overall incidence of self-study, how-
ever, which frequently occurs only during exam times (Schulmeister and Metzger 2011).
Initial results of our own longitudinal survey over the course of the semester regarding a
module in the format of inquiry-based learning likewise point to a low proportion of self-
study, which is on average about 2 h per week with a high degree of individual variability.
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Another problem appears to be that student-centered learning formats are perceived as
more complex and this perception can lead to a negative attitude among students (Baeten
et al. 2010).

54 Conclusion

Various consequences can be derived from the characteristics of student-centered learning
and the challenges for learners and educators.

With regard to the role of students, it seems particularly necessary to make the expecta-
tions and requirements for autonomy and self-guidance of learning transparent. Since
student-centered learning formats are perceived as more complex and since this perception
can lead to a negative attitude that prevents deep learning, the paradigm shift (including its
goals) and the didactic structure must be made transparent if it is to be accepted by all
students. In order to balance differences in previous knowledge, there will be a continued
need for additional courses related to certain modules and the learning objectives thereof,
but which are not obligatory for all students. The phases of independent learning should be
clearly stated in the curriculum and discussed with the students at the beginning of the
courses, as the time expenditure for self-study would otherwise only be utilized to a small
extent, which, instead of contributing to the deep understanding of the content, may instead
promote strategies associated with surface learning.

Due to the focus on student learning activities as well as the competence orientation, it
is necessary for a student-centered learning culture to readjust concepts regarding evalua-
tion. Here, it would be possible to orient ourselves on evaluation models such as those that
have been used in the United States for more than a decade in the National Survey of
Student Engagement (Kuh 2001). All student activities serve as indicators of competence
orientation, i.e. it is assumed that students’ academic competence and thus their learning
success are reflected in the extent to which students practice and carry out study-related
activities (Messner et al. 2009; Winteler and Forster 2008).

In terms of the role requirements for educators, a high degree of teaching-related
engagement, a generally student-centered attitude as well as a high level of technical and
didactic competence appear to be necessary requirements for promoting a transition in the
learning culture. Since the amount of preparation and support required in student-centered
forms of learning is significantly higher and less tied to the time spent in active class atten-
dance, this must be taken into account when calculating teaching capacities. The existing
calculation using the number of courses provided clearly corresponds to an instruction-
oriented paradigm and does not take into account the various degrees of effort associated
with the individual learning formats or generally associated with a student-centered learn-
ing culture.

Furthermore, courses in higher education didactics should be extended to those status
groups that have not only been excluded from such by the university culture, but for whom
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such activities also carry little weight for university career paths. Although teaching
engagement is taken into account more clearly in job placement decisions, at least in indi-
vidual disciplines (e.g. teaching portfolios, evaluation records, sample teaching, teaching
awards, etc.), the primary focus is still on research activities.
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Competence Development Through Inquiry- 6
Based Learning

Insa Wessels, Christopher Gess, and Wolfgang Deicke

One basic principle of inquiry-based learning that hitherto has received too little reflection
is its potential to allow for a focus on competence goals rather than on discipline- or
course-specific educational contents (e.g. disciplinary knowledge). Although a broad
potential for fostering a wide array of competences is attributed to inquiry-based learning,
this has yet to be systematically researched and demonstrated. This chapter outlines which
competences can be fostered by inquiry-based learning and how these competences are to
be understood. So far, the competence goals of inquiry-based learning have only been
abstractly specified. This is insufficient for competence-oriented teaching, since it remains
unclear which particular competences are to be fostered and how these may be actively
promoted. Drawing on concepts and findings from current research projects, this chapter
will operationalize these abstract competence goals and discuss ways to address these dur-
ing higher education teaching.

6.1 Competence Goals

In looking at the module catalogs or course descriptions for inquiry-based learning (Ruef3
et al. 2016), educators primarily associate significant discipline- and even topic-specific
goals with these formats. Inquiry-based learning in these cases is employed to help stu-
dents deepen and develop their knowledge of topics independently. Such topic-related
goals necessarily need to be differentiated for each individual purpose of inquiry-based
learning and cannot be examined from a cross-curricular perspective at this point. Instead,
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the focus of this chapter will be on overarching, supra-disciplinary competence goals.
These fall within three principal categories: the promotion of research competence, the
development of a researcher’s mindset and the promotion of what are known as metacog-
nitive competences.

* The most frequent references in the literature credit inquiry-based learning with the
promotion of students’ research competence. The German Science Council
(Wissenschaftsrat 2006) recommends inquiry-based learning so that students can learn
how to develop questions, solve problems, acquire insights methodically and reflect
critically on questions of principle.

* Secondly, inquiry-based learning is associated with the goal of teaching students a
researcher’s mindset. Such mindset should not only make it possible for them to utilize
largely theoretical knowledge acquired during their studies in order to analyze the pro-
fessional field, but will also support them in their own professional activity in a critical
reflexive manner that fosters development through inquiry. This goal is formulated for
teacher training especially often (Fichten 2013; Wildt 2009; Wissenschaftsrat 2001).

* Finally, inquiry-based learning should foster metacognitive competences (Huber 2004).
This includes those processes and experiences that deal with knowledge and the control
of students’ own cognitive functions (Flavell 1979). The metacognitive competences
are considered higher-level competences that are acquired throughout the course of
study, but not in individual courses.

This quick look at competence goals summarizes the literature on inquiry-based learn-
ing. Descriptions of competence goals, however, comprise scarcely more than mere nam-
ing of goals. Such general goal formulations are suitable neither for empirical analysis nor
for designing teaching in a competence-oriented manner. Simply specifying goals leaves
unresolved the question of how these competencies are to be understood. In the following,
we therefore attempt to further differentiate the first two goals, namely the acquisition of
research competence (Sect. 6.2) and the acquisition of a researcher’s mindset (Sect. 6.3),
and thus make these applicable to both research and teaching. Figure 6.1 specifies the dif-
ferent components of the first two competence goals, which we will explain below.

6.2 Research Competence

The description of research competence draws on the results of current research projects,
including, inter alia, from the German scientific transfer project “Modeling and Measuring
Competencies in Higher Education — Validation and Methodological Innovations”
(“Kompetenzmodellierung und Kompetenzerfassung im Hochschulsektor””), which has
coordinated national and international research projects in this area since 2011. Based on
the concept of competence developed by Koeppen et al. (2008), this projects understands
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Fig. 6.1 Overview of the potential competence goals in inquiry-based learning. (Source: author’s
representation)

competences as context-specific cognitive dispositions relating to performance; the
emphasis is therefore largely placed on cognition (Blomeke et al. 2013).

In addition, a distinction must be made between two approaches to modelling research
competence: receptive research competence and actively generating research competence.
The difference between the two approaches lies in how they understand research compe-
tence. First, receptive research competence refers to the understanding and application of
existing research results. Borg (2010) describes this as “engagement with research.”
Second, the term “actively generating research competence” may refer to the active gen-
eration of research findings, which — in contrast to the reception of research findings — can
be understood as “engagement in research” (Borg 2010). This second understanding of
research competence tends to originate in teaching practice and is conveyed by the goals
formulated in study regulations: Students should be enabled to conduct independent
research.

6.2.1 Cognitive Facets of the Receptive Research Competence

An exemplary approach to the operationalization of research competence in understanding
“engagement with research” can be found in the project “Learning the Science of
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Education” (Grof3 Ophoff et al. 2015), where research competence in educational science
is conceptualized by an emphasis on working with the scientific literature. Accordingly,
students must first be able to ask suitable questions, and then to find and assess specific
information regarding this question, usually research literature. This requires information
competence (“information literacy”). The subsequent interpretation of this information
requires the competent handling of data (“statistical literacy”). Finally, the evidence that is
identified must be assessed and conclusions must be drawn from the interpreted informa-
tion. This, according to the conceptual framework, requires critical thinking. According to
this model, competence-oriented inquiry-based learning would mean conducting less
empirical work oneself and instead working on an application-oriented research question
with the available literature.

6.2.2 Cognitive Facets of the Generating Research Competence

In understanding research competence as referring to “engagement in research,” it cannot
be understood to be a generic or supra-disciplinary construct. Due differing research meth-
odologies between disciplines, it must be assumed that the required tendencies relating to
performance differ between the larger disciplinary traditions. Accordingly, discipline-
specific models for social and natural sciences are available for the operationalization of
this competence.

6.2.2.1 Social Sciences

An empirically sound model for research competence exists for disciplines employing
research methods from the social sciences (Gess et al. 2017). The model was developed on
the basis of interviews and surveys with experts (namely professors). It consists of linking
three competence dimensions and three research activities. According to the model, com-
petence dimensions include: (1) research process knowledge; (2) knowledge of research
methods; and (3) knowledge of methodologies, which includes an awareness of the basic
methodological concepts and principles. Research activities include: (a) identification of a
research problem, (b) planning a research project and (c) analyzing and interpreting data.
According to this model, competency-oriented inquiry-based learning would mean that
students conduct an empirical study that involves acquiring and applying knowledge of
research methods. This corresponds to a type of inquiry-based learning in which students
proceed through the entire research process (Ruef et al. 2016).

6.2.2.2 Natural Sciences

Research competence in the natural sciences was examined in the German cross-university
project “Competence Modeling and Assessment regarding the Understanding of Science
with regard to Natural-Science-Related Methods of Working and Thinking in Teaching-
Students in the Three Disciplines Biology, Chemistry and Physics”. Based on Mayer
(2007), the competence model makes distinctions between the sub-competences
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“formulating a research question,” “developing hypotheses,” “planning studies” and “ana-
lyzing and interpreting data” (Hartmann et al. 2015). Competency-oriented inquiry-based
learning pursuant to this model would mean that students would conduct open-ended
experiments and reflect on the inquiry process. This corresponds to the type of inquiry-
based learning in which research questions are pursued for the purposes of learning
research methods (RueB et al. 2016).

6.2.3 Affective-Motivational Facets of the Generating Research
Competence

The models of research competence that have hitherto been presented all limit themselves
to the cognitive facet. This is generally the case for most of the current projects in compe-
tence measurement and is, among other things, based on the priorities of the research
funding programs. Other facets, such as the affective-motivational, are often not taken into
account due to pragmatic issues of conducting research (Fleischer et al. 2013). Even when
these facets are considered, efforts to define and model them lag far behind those of the
cognitive facet. Based on Kunter et al. (2013) who looked at the professional competence
of instructors, the following sections will examine: (1) research-related expectations of
self-efficacy, (2) intrinsic motivation or research interest and (3) the tolerance of uncer-
tainty in the research process.

6.2.3.1 Research-Related Self-Efficacy

Expectations of self-efficacy are a person’s subjective belief in their own ability to suc-
cessfully perform certain tasks, even under difficult circumstances (Bandura 1977).
Research-related expectations of self-efficacy thus refer to challenging research tasks.
This disposition has already been studied a number of times and is often operationalized
pertaining to the steps in the research process (Forester et al. 2004; Gess et al. in review).
Based on Forester et al. (2004), four areas of self-efficacy can be identified: self-efficacy
in data collection, self-efficacy in data analysis, self-efficacy in the analysis of the state of
research and in merging findings with the state of research and self-efficacy in the creation
of a written research report. According to theory, self-efficacy expectations can be fostered
when people have a sense of achievement, can learn by example, are encouraged verbally
or experience an emotional response (Bandura 1977).

6.2.3.2 Research Interest

A distinction can be made between two types of research interest: thematic research inter-
ests, which relate to concrete objects or discipline-related topics, and activity-related
research interests, which relate to classes of activity. The thematic research interest is often
the impetus for especially ambitious student research projects. However, the practical ben-
efit of promoting thematic research interest is questionable, since a thematic interest is
unlikely to be transferable to other topics. Therefore, for practical purposes, it appears that
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activity-related research interest is better suited to such investigation. Here, the research
interest is operationalized via the interest in the steps of the research process (Bishop &
Bieschke 1994; Gess et al. 2014). Individuals who are interested in research will conduct
research because they enjoy the activity itself and regard this as subjectively important.
Empirically, two factors of activity-related research interests emerge: firstly, working with
literature and the communication of results, and secondly, interest in collecting and evalu-
ating data (Gess et al., in review). The more research steps students take in exploratory
learning, the more intensely interest is fostered (Gess et al. 2014).

6.2.3.3 Tolerance of Uncertainty in the Research Process

The research process, which is per se open, frequently leads to contradictory or compli-
cated results or situations for which there is no “right” or “wrong” decision. This can be
daunting and demotivating if students are not able to deal positively with these uncertain-
ties. Accordingly, the folerance of uncertainty in the research process should play a signifi-
cant role (Wessels et al. 2018). It refers to a person’s tendency to view unclear
decision-making situations and contradictory findings in the research process as a positive
challenge and thus the ability to successfully handle these situations. Intolerance of uncer-
tainty would be expressed as anxiety or discomfort. In our interviews, experienced educa-
tors in particular mentioned students’ anxieties about making decisions in critical research
situations, which frequently result in students failing to make necessary decisions or else
avoiding these situations.

6.2.4 Social Facets of the Generating Research Competence

Like affective-motivational facets, social facets of competences are rarely examined. For
this reason, it is only possible to provide an initial, preliminary list of social sub-
competences associated with research competence based on the literature and our inter-
views with experienced educators (Wessels et al. 2018). In so doing, the focus is on
students’ communication skills, which can be examined from three perspectives, concern-
ing students’: (1) capacity for internal communication, i.e. with their research team and
supervisor, (2) ability to adequately communicate externally, in the field of research, and
(3) ability to comunicate with the scientifically engaged public.

6.2.4.1 Communication in the Research Team and with Supervising
Instructors

Inquiry-based learning is often conducted in teams. Students need to acquire skills such as
setting common goals, sharing tasks among themselves and providing feedback. This falls
within the capacity for internal communication. In addition, there is communication with
the supervisor. Students should acquire both the ability to seek help and to accept assis-
tance and criticism, as well as to convince supervising instructors of the merit of their own
ideas. In order to align inquiry-based learning with this competence goal, these
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communication processes should be explicitly addressed. For instance, supervising faculty
could provide suggestions for improving communication that go beyond the technical
feedback.

6.2.4.2 Communication in the Field of Research

Communication in the field of research is particularly necessary in the case of qualitative
social research since this accounts for a large proportion of a researcher’s time. In the natu-
ral sciences, communication with others in the research lab, e.g. with technical assistants,
is necessary. Communication in the field itself could be made the subject matter of the
research, in order to implement inquiry-based learning pertaining to this competence goal.
Conversation partners could be asked for feedback regarding communication in interviews
or students could reflect on communication in the field in research journals. Even in labo-
ratory situations, contact with colleagues and technical personnel can be recorded and
reflected upon.

6.2.4.3 Communication with the Scientific Public

In communication with the scientific public, it is important that students are able to empa-
thize with the recipient’s perspective so that they can describe their research projects and
results appropriately. Experienced educators emphasize that this ability is also needed in
conversation with other researchers so that common interests and opportunities for col-
laboration can be identified. In order to align inquiry-based learning with this competence
goal, exchange with outside collaborators should be integrated into the course. This typi-
cally takes the form of final poster presentations.

6.3 Researcher’s Mindset

Especially in the case of students aiming to achieve teaching certification, the goal is often
formulated as promoting an “attitude of inquiry-based learning” (Wissenschaftsrat 2001),
a “researching stance” (Fichten 2010) or an “investigative habitus” (Reitinger 2013)
through inquiry-based learning. This often refers to a reflective approach to one’s own
professional practice. In professions other than teaching, such an attitude is also required,
as one’s own practice must be reflected upon in nearly every field. In the following, we will
postulate that the constructs of (1) reflective distance, (2) epistemic curiosity and (3) epis-
temological beliefs are components of a researcher’s mindset.

6.3.1 Reflective Distance

An objective, unbiased attitude towards practice is the basis for improving practice. Taking
a reflective distance enables critical questioning and an empirically based change to one’s
own professional practice. In the literature, this ideal of the critical-reflective professional
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is referred to as a “reflective practitioner” (Schon 1983) and “reflective thinking” is looked
at empirically (Kember et al. 2000). Inquiry-based learning aiming to foster a reflective
distance would mean to primarily pursue practice-relevant research topics. Practical prob-
lems that students identify while observing their future occupational field of activity would
be especially suitable. The reflective distance can then be tested by consciously checking
the students’ own presuppositions and beliefs and then questioning them during
seminars.

6.3.2 Epistemic Curiosity

In addition to a distance from the professional field, curiosity that motivates students to
find out more about an issue is also important—termed epistemic curiosity in the litera-
ture. A distinction is made between two dimensions of curiosity (Litman and Mussel
2013): firstly, there is a search for knowledge that is driven by interest or enjoyment
(“I-type”), and secondly, there is a search for information that is driven by a sense that
knowledge is missing (“D-type”). As yet, little is known about how epistemic curiosity can
be fostered. Inquiry-based learning that aims to promote I-type epistemic curiosity should
probably involve an extended phase, to allow students to identify their own topics and
research questions. In order to promote D-type curiosity, educators could point out the
consequences of a lack of knowledge for the research process, but at the same time be
available as counselors to fill in any knowledge gaps when asked for information.

6.3.3 Epistemological Beliefs

Epistemological beliefs are beliefs regarding the structure and formation of scientific
knowledge in a domain (Stahl and Bromme 2007). It is to be assumed that individuals who
regard knowledge as flexible, changeable and useful in practice would be more likely than
others to wish to generate new knowledge or change the practice. In inquiry-based learn-
ing, students can gain experience with the formation of knowledge and thus receive an
impetus that could lead to a change in their own beliefs. Epistemological beliefs can be
fostered in a course of academic study by explicitly addressing them and having students
reflect upon them (Elby 2001), by discussing the various methods of arriving at the con-
struction of knowledge and the quality of scientific findings (Lahtinen and Pehkonen
2012) and by confronting students with controversially discussed scientific topics, in
which conflicting studies trigger epistemic doubt (Ferguson et al. 2012).
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6.4 Outlook

There are various competence goals associated with inquiry-based learning. In addition to
imparting disciplinary knowledge, competence goals can be classified according to three
levels: the promotion of research competence, conveying a researcher’s mindset and the
development of general metacognitive competences. While general metacognitive compe-
tences have already been defined in detail elsewhere and are only partially suitable as
competence goals of individual courses due to their breadth, research competence and a
researcher’s mindset must be comprehensively operationalized in order to be usable for
competence-oriented courses and competence-oriented teaching evaluation.

Educators can refer to these competence goals when designing their courses. It is
thereby essential to consciously choose from the competence goals presented here, since
it is not possible to address all goals in a single course. Depending on the competence goal,
different priorities should be set: For example, if the goal is to foster the receptive research
competence and reflective distance among students, then students should pursue practice-
relevant research questions about which they already have emotionally charged assump-
tions (for example, regarding homework assignments in teacher training). If, on the other
hand, the goal is to develop the generating research competence, then the course will have
to be designed differently from the ground up. The focus should then be on the research
process, which the students should go through as completely as possible and upon which
they should repeatedly reflect.

For the design of degree programs, this implies the use of multiple forms of inquiry-
based learning within the course of studies, either in order to leave students free to decide
which competences they would like to acquire, or in order to allow development of a broad
range of competences in the course of study. Naturally, these goals would have to be com-
bined with discipline-specific and topic-specific competence goals, which were not dis-
cussed in detail in this chapter.
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Research-Related Teaching and Learning
as an Enculturation into Science

Ines Langemeyer

Does pedagogy need models? Although the question may cause astonishment, models are
an integral part of scientific and professional practice. They are used in architecture to
visualize building site plans, in economics for the reconstruction (and if possible the fore-
casting) of complex economic developments, and in physics to explain certain laws, espe-
cially where observation is no longer able to accomplish anything (at an atomic level, for
example). But what is the purpose of models in teaching-learning research? Is their pur-
pose to illustrate, reconstruct or explain teaching and learning?

The model for undergraduate research and inquiry developed by Healey and Jenkins
(2009) has become well known. It depicts a polarization along two orthogonal axes (see
figures in Mieg or Reiber, in this volume) between the active and receptive role of students
on the one hand, and between the research process and the results of research as teaching
content on the other, making it possible to identify four different teaching practices.

What is the purpose of this model? Does it illustrate real practice? Probably not,
because it abstracts the many concrete phenomena of the multifaceted teaching-learning
process. Not taken into consideration, for example, are which learning challenges are
involved in research-driven activity — whether a fresh topic will be introduced or whether
students will transfer and/or reinforce what they already know by applying it in a research
project (or a portion thereof). In general, the intentions of the educators remain rather
unclear. It is not specified, for example, whether their goal consists of developing students’
capacity to think, or to help them to become more independent by engaging in research
activities.
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7.1 Empirically Founded Modeling of Research-Related Teaching
and Learning in Higher Education

In three online surveys conducted among educators (at the Karlsruhe Institute of
Technology in 2013 and 2016, and at the University of Tiibingen in 2014), investigated
research-driven teaching, hot on the heels, as it were, of the model of Healey and Jenkins
(Langemeyer and Rohrdantz-Herrmann 2014). Explorative factor analyses have shown
that, from a subjective perspective, a distinction can actually be made between two
approaches to research-related teaching for all data sets: In the first approach, teaching is
process-oriented and students conduct experiments, projects, research, etc. largely inde-
pendently. In the second approach, the focus is on the transfer of knowledge, in which
students give talks or presentations, demonstrate their experiments, but also search inde-
pendently (e.g. information, literature). We could thereby consider both the vertical axis of
the Healey-Jenkins model, and also the horizontal axis, to have been confirmed.
Nevertheless, the empirical findings can also be interpreted differently.

The following way of modeling practice places long-term and short-term objectives in
the foreground as structuring features. Short-term goals can be modified as the situation
demands while maintaining the long-term goal. Each short-term goal specifies the long-
term goal. Thus this analytic view also takes into consideration the subjective premises of
behavior and does not necessarily regard these forms of teaching as opposites. The analy-
sis of the 2016 survey conducted among educators confirms that this would be misleading
(Langemeyer 2017). It would be more correct to arrange the forms of teaching in parallel,
since educators observe students and then decide whether to first organize learning more
as understanding or more as independent development. It is possible to switch between the
two modes, however. The choice is made by assessing whether it makes more sense to
teach students the basics, to show, explain to and discuss research with them, or whether
to enable them to do independent research. Both modes can be realized in all phases of
research, roughly stated in (1) problem identification (understanding or finding a research
question), (2) acquiring an understanding of or conducting a study, in which theory and
empiricism or different theories are related to one another and (3) when reviewing, provid-
ing evidence for, and forming a judgment about the findings of the investigation (see
Fig. 7.1). Realistically, educators will not strictly choose one mode or the other, but switch
back and forth between them so that students know why they can research something and
how they can draw a conclusion.

In both cases of the research-related acquisition of experience, the teacher tries to work
towards an enculturation process in their long-term goal: They attempt to teach students
the distinction in scientific thinking and to certain scientific ethos and the rigor of a par-
ticular discipline. At this point, it should be stressed that the short-term goals of the
instructor can — and indeed must — vary within the long-term goal of enculturation. These
short-term goals are specified under various, alterable premises, for example study phases
or course requirements. The structuring of teaching behavior does not always correlate
with the implementation of a didactic plan on a one-to-one basis; under no circumstances
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Fig. 7.1 Research-related academic studies as an enculturation process. (Source: author’s
representation)

is it a mere either/or decision made between ‘“receptive” versus “active” (in the case of
student roles). This is because it is not just development, but also the processes of under-
standing that requires a mode of learning activity. The essential structuring of teaching-

learning processes is at the relationship level and must be understood
psychodynamically.
7.2  Enculturation as a Guiding Principle

As a concept, enculturation can be developed theoretically with the help of a number of
sources. In the following, I will first draw on gestalt psychology and the reception thereof
by the philosopher Michael Polanyi, secondly on the work of the biologist and science
theorist Ludwik Fleck, and thirdly on the work of the psychologist Lev S. Vygotsky.
Although these sources have many intersections, the authors listed here are not directly
connected in a historical context.

Enculturation (independent of the specific scientific orientation) is becoming important
because science exists in the form of epistemic cultures (Knorr Cetina and Reichmann
2015). Research processes and the teaching-learning process based thereon are partly
similar to professionalization processes. Both (at least partially) open themselves up to the
problematic, the unforeseeable, to what is not yet known, or to the coincidental (Langemeyer
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and Rohrdantz-Herrmann 2015), which is intended to prompt questioning and research-
oriented behavior in learners (Huber 2009, p. 9).

Learning how to pursue scholarship is a long, never-ending self-teaching process that
transcends a well-defined and didactically predictable teaching-learning process. For this
reason, research-related instruction aims to show students the possibilities of thinking and
acting with which they can continue to work in an area autonomously and independently,
since it is only in this way that subjectively meaningful connections arise between indi-
vidual learning processes.

Thus, from the point of view of the educators, the research-related instruction is less
about optimal preparation for exams or about forms of individualized instruction. As was
noted in the comment fields of the survey, research-related teaching is regarded as impor-
tant because it “helps to introduce students to reflection on the subject’s research ques-
tions” and because it thus promotes “analytical skills and transfer skills.” Nevertheless, the
notion that such skills could be formed directly through teaching is viewed critically. It is
sometimes even negated: “Skills such as analytic thinking, the transfer of ideas as well as
a deeper understanding of a subject, etc. unto themselves have nothing to do with the con-
tent of teaching.” One participant interpreted the “educator’s role in implementing results-
oriented study projects” via the “need [to support the] open research process in terms of
content and group dynamics until a presentable result suitable for the general public with-
out direct intervention (pursuant to the motto: prepare and point in the right direction, then
stay calm and wait, but also steer and push in the right place)”. All quotes in the comments
fields have been taken from the survey conducted among educators at the University of
Tiibingen in 2014.

In addition to the independent acquisition of experience, students should also familiar-
ize themselves with a state of research by presenting research findings and learn to grasp
differences in the development of various theories by demonstrating possibilities of think-
ing. By showing and demonstrating certain solutions to problems, they should be inspired
by one or another methodological approach and actively engage in research questions by
discussing together. The long-term goal of enculturation thus essentially overarches the
respective didactic preparation of the material in courses. It does not merge with it,
however.

Research-related teaching always includes a number of short-term goals, some of
which are pursued in parallel at different levels. As such, a guiding idea is to broaden the
students’ thinking, so that the latter can go beyond what is known and understood and
think independently. This long-term goal is neither the sum of the short-term goals nor
compatible with the concept of a modularized acquisition of competences.
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7.3  Theoretical Foundations of the Concept of Enculturation

These assumptions are further substantiated below by drawing on Michael Polanyi,
Ludwik Fleck and Lev Vygotsky. All three approaches, which were developed in the first
half of the twentieth century, share a specific understanding of thought, knowledge and
science (for details, see Langemeyer 2015). Gestalt psychology, the holistic core idea of
which states that cognitive percepts are global wholes that have more significance than the
sum of their parts, had a significant impact on this. In the case of Polanyi, this idea is
applied directly to the process of thought; Fleck links thought to the collective process of
recognizing and the emergence (not just the discovery!) of facts. Vygotsky adopts this
basic assumption in his methodological work on the relationship between general and
individual science.

Even before Polanyi, gestalt psychologists explain the ability to recognize a percept
through the figure-ground organization: Elements arrange themselves in the process of
perception as a figure or as a percept when they come together in the foreground.
Analogously, every realization can be understood as a holistic perception of elements in
which there is a movement from the details fo the whole — to the gestalt figure. Recognizing
a face, for example, means recognizing its elements (especially the eyes, nose and mouth)
as a whole. One is not focused on the elements themselves, but instead, one looks through
them to see the entire face. Polanyi (1959) uses the term subsidiary for that, which is con-
sciously in the background, thus temporary consciousness: Being aware of something
subsidiary means that we are not aware of unto itself, but are aware of it as a clue or instru-
ment that points beyond itself (cf. Neuweg 1999, p. 189).

Thinking therefore always completes a movement from a proximal to a distal term, e.g.
from the eyes, nose, mouth, etc. to the face (cf. ibid; cf. Polanyi 1966). What is surprising
about intellectual activity is that the integration between the proximal and the distal term
is experienced as both active and passive. “On the one hand, [the integration is] induced
by the subject, while on the other hand, it happens to the subject” (Neuweg 1999, p. 206,
translated), as can be seen in the example of a scientific discovery: “We make it, and yet it
surprises us” (ibid.). This is what constitutes the sometimes elusive nature of learning and
research processes, but which also gives them the power to elicit enthusiasm and motiva-
tion in those who experience them.

Therefore, let us transfer Polanyis’ fundamental ideas to learning experiences in schol-
arship! Scholarly communities have the power to organize a specific way of thinking and
perceiving. If such a community (further) develops theories, it thereby actively clears
away specific orders of perception in order to consciously restore them in a changed rela-
tionship. This new relationship is guided by a certain new theoretical organization of see-
ing and thinking. What people in day to day life often do not realize is that, since everyday
theories also structure perceptions, students must first learn to reflect on the premises of
their thinking. Every scientifically driven reorganization of thought is based on the experi-
ences of previous generations and scholarly communities, however. The laboriousness of
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the work of questioning and revising forms of perception is illustrated by Vygotsy’s com-
mentary on the realizations about the “earth rotating around the sun” and the “vision of
ants”:

How much critical work on our perceptions and, thus, on the concepts linked with them, how
much direct study of these concepts — visibility, invisibility, apparent movement —, how much
creation of new concepts, of new links between concepts, how much modification of the very
concepts of vision, light, movement etc. was needed to establish these facts! (Vygotsky 1997,
p.251)

Fleck also shows that the questioning concepts and forms of perception are not just a
learning process of an individual person. Scientific experiences are therefore more than
just personal experiences. They must be situated within the context of historical-social
experiences. Fleck therefore speaks of thought collectives. Communities alone would
muster up the strength to reshape the disorder of all real correlations in a system of knowl-
edge: “Between the subject and the object there exists a third thing, the community. It is
creative like the subject, refractory like the object, and dogmatic like an elemental power”
(Fleck 1960/2011, p. 470, translated).

Historically, the cultural framework in which facts are seen and interpreted arises in
relation to the common way of life and forms the background for the way to ask and to
research. That framework determines the “moodiness of the researcher,” which, in turn,
decides “whether he perceives the new percept as a symbolic glaring vision, or as a feeble
aviso of resistance, which slows the unbounded, almost arbitrary choice from among the
alternating images,” for example (Fleck 1935/2011, p. 232, translated). This is why
researchers and learners in science face the challenge of breaking with some culturally
learned everyday forms of thinking in order to be able to understand the experiences of
previous generations and scientific communities.

In addition, Fleck observed what happens when people wish to engage in science with-
out the enculturation process, and without being familiar with the specific thinking styles
and forms of perception. The insight into this need came to him in several bacteriological
laboratories. One experience in particular was crucial to him: When he (1945/2011, p. 492
et seq.; 1948/2011, p. 538 et seq.) arrived at Buchenwald concentration camp as a prisoner
in 1943, he worked there as a specialist in the typhus vaccine. There was already a working
group there, also made up of prisoners; however, they had no expertise in this field. Thus
for more than two years, Fleck had the opportunity “to observe the scientific work of a
collective comprised entirely of laymen” (1935/1983, p. 135 et seq., translated). The group
believed that it had found typhus pathogens, which Fleck was in fact able to identify as
granules of stain from white blood cells from the laboratory animals being used for the
research. The group was correspondingly far from developing a viable vaccine for the
Nazis, which Fleck did not reveal, however. They had simply learned about the appearance
of the pathogen from the scientific literature. The reason they were convinced of their own
discovery can be explained as mutual reinforcement, the buildup of expectation of seeing
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specific effects, the desire for recognition, competitiveness, and the desire to satisfy the
group leader (ibid.). In epistemological terms, Fleck comments on this (ibid., translated):
“The elements of the mood were, in principle, identical to those normally encountered. I
observed a situation of this kind — the birth of the discovery.” Against this background, he
concludes that “the social mechanism that gives rise to an error [is] the same as the mecha-
nism that gives rise to true knowledge” (Fleck 1946/1983, p. 140, translated).

By supporting the notion of enculturation with these theses, we can identify several key
aspects of learning processes in a research-oriented course of study. It becomes obvious
that a scholarly course of study in a field means more than knowledge of the technical
literature and access to research equipment and methods. In particular, the absolutely nec-
essary process of independently learning science and the requirements of science is not
possible without the prerequisite of having been part of a thought collective. It is only by
participating in a scientific community and its special style of thinking that students can
meaningfully and adequately deal with the opportunities for thought and action offered
hereby and learn to recognize errors. Important experiences arise during the enculturation
process within the frame of reference of a discipline, in that research questions or “facts”
are theoretically interpreted and questioned. As with Polanyi, empirical experiences and
theoretical considerations organize themselves in a certain way “in the background” as a
result of participation in a collective style of thinking. This creates a “system of knowl-
edge” of how something becomes a subject of research, what subject matter may or must
be made the object of empirical study, and what cannot be considered as such.

This cultural-historical view of the history of science can be supplemented by further
insights by Vygotsky. He examines how the acquisition of scientific concepts restructures
intellectual activity. For him, every concept is a theory (or form of perception) that per-
forms a different task for scientific thinking. In his view, ideas do not express themselves
in language, but are rather born and completed within it. Thus, for Vygotsky, a purely
empirical science without philosophical work on one’s own concepts is not possible.
Concepts have always had a problematic relationship with empirical facts. This is because,
“if concepts, as tools, were set aside for the facts of experience in advance, all of science
would be superfluous” (Vygotsky, 1927/2003, p. 93, translated; cf. 1997, p. 325). In gen-
eral and special science, philosophical work differs only in terms of its function within
concrete cognitive activity in a scientific field. Thus, he draws a comparison between sci-
entific work, which is done within the limits of a single study (or special science), and the
“function of a funnel,” where the object being examined “condenses theories into hypoth-
eses” (Vygotsky, 1927/2003, p. 97). However this same function is likewise fulfilled by
“general science with the same procedures and the same goals for multiple special sci-
ences” (ibid.).

This results in a reciprocal, dialectical relationship between two types of experience:
One focuses on the aspect of how a research subject has been theoretically conceptualized
and changed in the research process. The other proceeds indirectly along the same process
by reflecting on the theoretical concepts. It examines how perceptions were initially
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organized, how a certain theoretical classification was made, and how it can be systemati-
cally evaluated on the basis of individual empirical observations.

7.4  What Are the Implications?

As has been shown, the concept of enculturation can be used to describe the process of
inquiry-based learning as the appropriation of scientific practice in the mode of self-
education, but also of participation. Moreover, research-related teaching as a specification
of this process is made clear by short-term goals. This more complex understanding goes
far beyond the need to systematize manifestations of the teaching-learning process that
have only been considered superficially. It leads to the level where interactions occur
between the actions of educators and the actions of students; these interactions repeatedly
undergo reflection within the research-oriented course of study. The central issue for edu-
cators, which is currently the most pressing issue for students as well, can be decided
through the orientation towards the long-term goal of enculturation. Without this long
view, it would be necessary either to proclaim the option of inquiry-based learning impos-
sible, or to curtail the research itself, for example by limiting it to simply repeating experi-
ments that have already been performed. However, this would simply sweep under the
carpet the challenges of research questions that are as yet unresolved, and the difficulties
of conducting, reviewing and defending one’s own steps in research. If the objectives of
higher education policy, such as anchoring inquiry-based learning in modularized degree
programs, are to be achieved, it seems necessary to obtain deeper insight into the dynamic
of the teaching-learning process and to not be guided by supposed opposites that are, in
fact, not oppositional.
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Reflection

Ludwig Huber

8.1 Reflection - A Genuine Element of Inquiry-Based Learning?

It is “self-evident” that reflection is a part of inquiry-based learning. One is given this
impression as soon as one looks into descriptions of the concept: In the first list detailing
the features of inquiry-based learning, which was created by the Federal University
Assistants’ Conference (BAK) (1970, paragraph 4.21), we already find the following:
“self-critical examination of the outcome in terms of its dependence on hypotheses and
methods.” The term is included in definitions, for example in the oft-cited definition from
Huber (2009, p. 10, translated):

In contrast to other learning methods, inquiry-based learning is characterized by the fact that
learners shape, experience and reflect on the process of a research project, which is aimed at
obtaining insights that are of interest to third parties, doing so throughout all the essential
phases of said project: from developing questions and hypotheses, selecting and implement-
ing the methods, through testing and presenting the results, either by working independently
or in active collaboration with an overarching project.

This same impression is created by models of the phase cycle that inquiry-based learning
should ideally undergo, not only as described by Huber (2009, also in the definition pro-
vided above), but also, for example, by Joachim Ludwig (2011): In each of the three types
of “teaching in the format of research” distinguished by Ludwig (research-based, research-
oriented, community), which accentuate different parts of such a cycle, reflection appears
to be a central aspect. Schneider and Wildt (2009) formulate their “process model of
inquiry-based learning” in a manner that is explicitly analogous to Kolb’s experiential
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learning, in which reflection of experiences gained acts as the starting point for new ques-
tions and hypotheses. Accordingly they define phase VII (after the phases of carrying
through the research and evaluating the research results) as “interpretation of the data,
reflection on the research process.” The words “reflection” and “to reflect” are also fre-
quently found in reports on inquiry-based learning projects that have been conducted (cf.
Huber et al. 2009, 2013; Lepp and Niederdrenke-Felgner 2014).

But perhaps, as is so often the case, there is an issue with the self-evident way in which
the word is used: specifically the problem that it is in no way self-evident what is meant
when these words are used. Therefore, in the following, I will attempt to develop what can
and should be theoretically understood and to classify, or at least assume, what actually
happens in practice.

8.2 Concept and Tasks of Reflection

8.2.1 Reflection from a Philosophical and an Educational-Theoretical
Perspective

The word “reflection” has a long history in the philosophical tradition. In the course of
this, the meaning of the word, which derives from optics, has gradually shifted from con-
sidering (originally: mirroring) a matter and reconsidering an idea to thinking about cogni-
tive achievements, in accordance with Descartes’ “redirection of the knowledge interest
from the subject matter to the act of knowing itself” (Schmidt and Gessmann 2009; cf. also
Zahn 1992). The focus is thus placed on the “explicit raising of awareness and becoming
aware of the subject and the activity of an act of knowing or act of will” (Brugger and
Schondorf 2010, p. 400). In the philosophical theory of cognition, in the case of Kant, in
German idealism and even in phenomenology and existentialism, reflection acquires a
changing but increasingly central significance. It is not our task here to refine this (cf.
however Zahn 1992).

In everyday language following the usage in French or English, “reflection” or “to
reflect” is frequently used to simply mean “to consider, or regard in a contemplative man-
ner.” In addition, reflection can mean integrating the respective facts within a wider con-
text or considering them from another perspective.

In scientific activity, the role of reflection also includes: Raising awareness of the activ-
ity and experience, of the decisions that have been made more or less unconsciously, of the
cognitive process and the factors that influenced that process. Similarly this is its role in
inquiry-based learning insofar as, like every course of study according to Humboldt, such
learning refers to the beginning participation in the work and community of those pursuing
science by teachers and learners (cf. Humboldt 1810/1964, p. 256).

At the same time, inquiry-based learning can be regarded as that form of study in which
“education through scholarship” (Bildung durch Wissenschaft) is most likely (possible),
because “knowledge is always treated as a problem that is not yet completely resolved”
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and therefore “one always continues to research” (ibid.). The concept of education
(Bildung) is also associated with reflection (or also “reflectiveness”; cf. e.g. Hentig 1980,
p. 180 et seq.). In Humboldt’s considerations on the matter — to draw on him once again —
the word reflection does not appear, but the meaning of the concept does indeed: It is
constitutive of his concept of the education (Bildung) of mankind that said individual
“seeks [ ] to grasp as much world as possible and bind it as tightly as he can to himself”
(179471960, p. 235, translated), but not to lose himself too fully in one thing or in the
diversity of objects itself, but rather to place everything “in relation to our inner educa-
tion”. This is why he seeks “allness” (Allheit), coherence (an “overseeable circle”), a “final
purpose” (letzter Zweck) in his thinking. This “process of our mind [...] can only be fath-
omed by profound reflection and constant observation of oneself” (ibid., pp. 237-239; cf.
also 1810/1964, p. 258, translated). Elsewhere, Humboldt makes clear that individuals
cannot acquire this education on their own: The problem of the difference between the
universality of thought and the particularity of practical decisions must “be resolved in
such a way that his [the individual’s] own advance toward the goal simultaneously pro-
motes the universal approach thereto, and indeed directly and immediately [...]”
(1797/1960, p. 508; cf. also p. 511 et seq., translated).

The “science” (Wissenschaft) that Humboldt had in mind, however, was philosophical
and included the humanities, in contrast to the “collecting sciences,” which were separated
from it. Reflection on the process of cognition itself is therefore inextricably linked with
“science.” According to Humboldt’s understanding of “science,” its continued reference to
the universal must per se overcome all ties to particular perspectives and purposes
(Humboldt 1810/1964, pp. 258, 261). Since it is no longer self-evident, if indeed it ever
was, that this can be expected of the particularized disciplines of today, this raises the
question as to what supplementation is required for the study of said disciplines. Clearly
the postulation that, for any knowledge one discipline must supplement the other, is no
longer sufficient (cf. also Schleiermacher 1810/1956, p. 223 et seq., as well as Briiggen
1988, p. 310 et seq.), and what is instead at issue is confronting overarching questions, the
problems of society, even of humanity, which exceed the segments of problems addressed
by individual disciplines, but which nevertheless need to be dealt with by the sciences
together.

This is because, in the meantime, the sciences have become a problem in a completely
different sense. They have produced the possibility of means for the total destruction of the
world (nuclear physics), irreversible changes to life (molecular genetics), the permanent
pollution of the natural environment, the control of information and the manipulation of
individuals, groups and entire societies: Simple harmony is no longer possible between
this version of science as a technical disposition and regulation of the world, and the view
of education as a “reflective self-understanding of man” (cf. Benner 1990, p. 598 et seq.).
Even “reflection” must be comprehended in a more complex way: Specifically in the con-
frontation with the key problems mentioned above, in particular the destruction of the
environment and the global, universal and irreversible risks which are produced simultane-
ously when technological advances are made, science encounters its own actions and their
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consequences, and in turn has to invent new means to combat said consequences. Similarly,
industry is expanding with products that are needed to offset the damage caused by previ-
ous ones. As Beck (1986) understood in his fruitful analysis of these developments, this is
the sciences becoming reflexive (reflecting back on themselves) in the sense of a confron-
tation with the consequences of their own actions. Although one might contend that mod-
ern science does not think (philosophically) while in action, scientists should, in fact,
reflect in this way when reviewing their actions. The reflection intended in the educational
ideal, at any rate, is self-reflection by those engaged in science with regard to the
process.

Benner (1990, p. 609 et seq.) combines both the traditional and the present understand-
ing of this demand for self-reflection in a model of “the four levels of an educational inter-
pretation of modern science”: Completion of knowledge acquisition in discourse (message,
dispute, understanding); transcendental philosophical reflection on limitations in the valid-
ity claims of scientific statements; epistemological reflection on its historical-social origin
and new applications; and questioning the scientific statements in terms of their meaning in
and for reality while reflecting on the situational context of dealing with them.

Thus if education through scholarship (Bildung durch Wissenschaft) is still possible at
all and if inquiry-based learning is to serve this purpose, then it will only be through the
power of reflection: “education through scholarship requires the intensive active examina-
tion of how science is conducted” (cf. Brinckmann et al. 2002, p. 29; Brunkhorst 2002,
p. 246). On the other hand, while certainly also a goal and component of “education
through scholarship” (Bildung durch Wissenschaft), “critical thinking” has an even greater
significance insofar as it generally questions social relationships and processes and the
justifications thereof. Summarizing the considerations so far, there are three dimensions to
reflection as defined here: the self-reflection of scholarship as a mode of rational cogni-
tion, the self-reflection of the subject through scholarship, and the reflection on the com-
mon good to be promoted thereby. Autonomy and social responsibility both belong here
as goals (cf. Euler 2005, pp. 255, 263 et seq.).

8.2.2 Reflection from the Perspective of Experiential Learning
and Professional Practice

The reasoning for reflection presented so far has been based on its importance to scholar-
ship, in particular to the goal of education through scholarship (Bildung durch Wissenschaft),
which, in turn, is especially bound to the concept of inquiry-based learning. Another line
of reasoning could be derived from the importance of reflection for continued learning by
individuals and organizations in a concept of learning based on reflective experience. It
would go beyond the scope of this project to present the development of this from Dewey
and Lewin to Kolb. In any event, it has also become important in understanding the prac-
tice and justification of professions that cannot simply apply laws or technologies to the
complexities of the problems and situations they face, but that also cannot continue to
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develop if they only cope with unexpected problems more or less successfully within a
given situation itself (“reflection in action”; cf. Schon 1983): Instead, they must develop
orientations and justifications for future action based on the subsequent reflection on such
actions and experiences (“reflection on action”) (Schon 1987. p. 31). In this sense, “reflec-
tive practice” is the motto of many writings and discussions regarding professions such as
health and education. In view of the dissolution of many hitherto stable boundaries, this
could also be the case in academic life and in science as a profession. Following the lead
of Gibbons et al. (1994), in “mode 2,” modern science is increasingly project-oriented,
transdisciplinary, contextualized and thus confronted with structuring problems that
change based on the situation, while “mode 17 describes the traditional production of
knowledge in accordance with disciplinary paradigms.

From this perspective, it is necessary to conclude that reflection is also highly signifi-
cant for professional education, in terms of both studies and training (for example, in deal-
ing with initial practical experiences). Curricula should be measured by the degree to
which they create space and opportunity for this purpose. As far as I can see, the most
advanced are degree programs in medicine, in which elements such as early practical
experiences and reflective seminars on ethics or health policy hold a notable place. In
many instances this also applies to teacher education. Here, the compulsory internships are
often the subject of explicit exercises in reflection, for example in the writing of practical
reports or the evaluation of portfolios, sometimes also connected with access to this prac-
tice in the form of inquiry-based learning (cf., only by way of example, the anthology by
Schiissler et al. 2014, and in particular the article by Valdorf et al. (2014) in that
anthology).

With these considerations, however, one enters a new, much wider field, actually that of
study itself; while many issues also arise from the concept of inquiry-based learning in
general, in the following I shall again limit myself to the discussion within the context of
education through scholarship (Bildung durch Wissenschafft).

8.2.3 Reflection Within the Context of Inquiry-Based Learning

From the above, it will also be possible to develop questions for reflection within the con-
text of inquiry-based learning. These go in three directions:

* science as a mode of rational cognition, i.e. the research which is pursued in the respec-
tive project considered from an epistemological viewpoint: cognition-inducing inter-
ests; explicit and implicit premises, the decisions made regarding the question, choice
of method, etc. in terms of where the focus is placed and what is dismissed, the scien-
tific status of the results and their dependence on the design and methods of the study;

* science in its relationship to the common good: the social relevance of such research as
currently experienced, the relationship of general and particular interest, especially in
contract research or the use of research to provide consulting and, associated therewith,
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the problems of publicness and confidentiality, issues of research ethics (in the forms of
the study) and scientific ethics (integrity, etc.);

* science as a subjective learning process and experience in the course of the project: in
terms of content (learning problems, stages, aporia, insights...) and social aspects (rela-
tionships and collaboration in the group, with the educators/supervisors, etc.).

It hardly needs to be emphasized that each of these directions of reflection is important,
demanding and facilitative, especially in projects related to inquiry-based learning. In
view of the unavoidable limitations on student projects, e.g. the consequences of limited
methodologies and the scope and validity of the results are particularly important in the
first of these directions. In the second direction, for example animal experiments and the
implications thereof or — as is the case in many of the possible and popular projects at
many universities of applied sciences — the particular interests of the party commissioning
the study in their charged relationship with the young researchers’ advanced perspectives
on the problem provide a great deal of material for discussions about research ethics.
Finally, in the third direction, there may be an intense connection with the level of meta-
learning which is so important to the entire course of study.

Since, in our context, inquiry-based learning does not simply deal with individual edu-
cation through scholarship (Bildung durch Wissenschaft), but also with a didactic format
in higher education, as with other teaching and learning methods, reflection on the course
(or, respectively, the project) comes up as an additional direction that reflection can take:
facilities, organization, equipment, etc. In the case of topic forums, for example, the orga-
nization, coordination and supervision support are reflected upon. Questions and answers
from the process typically referred to as evaluation can also be used for such reflection.

Summarizing the previous considerations, we can say: If reflection is an element of
professional scientific work for ethical as well as functional reasons, it must also be an
element of inquiry-based learning. This reflection is therefore involved in setting goals for
this learning and, as such, as a means to an end. Undoubtedly, however, the capacity for
reflection is a competence unto itself, can be described as such and can be transferred to
other forms of professional action; in this regard, reflection can also be regarded as a goal
unto itself and as one of the competences that can be further developed through inquiry-
based learning.

8.3  Forms of and Situations for Reflection in Inquiry-Based
Learning

There is no question that reflection can be combined with any activity in inquiry-based
learning: potentially every step offers an occasion to pause, to be aware of what you are
doing and why, the purpose thereof and what you feel.

Nevertheless, it is possible to single out special opportunities for reflection. Such situ-
ations include those where there is a transition from one phase of the process to another.
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In many project reports, it can be seen that stages are already set up at caesuras, at which
otherwise independent project teams involved in the research come together in the plenary
session provided by the class in order to mutually report to one another about the project
and their plans for the next phase. It only takes one additional step and a little time, also,
to reflect on experiences and intentions. Reflection can become a primary topic in the
introductory and final phase: at the beginning because there are immediate questions
regarding the interest, topicality, relevance, and possibly even the ethics of the research
under consideration, and at the end because not only the significance of the findings and
their possible consequences, but also the process through which those findings have been
reached must be assessed and conclusions drawn for future work.

The situation is similar for the forms and media of reflection beyond quiet individual
reflection. The natural and most obvious of these is oral communication among those
involved or other interested parties, for example in the situations mentioned above.
However, given the time intervals between these situations as well as the variety and rapid
succession of tasks and impressions, it is advisable to record reflections during the pro-
cess, in particular by writing them down so that they may be introduced in the midst of that
exchange. Means for doing so include field notes, work journals, interim reports, learning
journals or portfolios; this may also comprise drawings or images. The act of writing
things down itself holds the potential for a reflective process (cf. Brauer 2003; Lahm
2015). In larger rounds of discussions, for example in plenary session for a project or,
respectively, a course, short phases of note-taking in the form of one-minute papers or
cards help all those involved to be sure of their thoughts and see that these are factored in.
Peer reviews could also provide students with another entry point, if created and recorded
appropriately.

So far, little is known about what use participants in courses using inquiry-based learn-
ing make of these options. Published reports, for example in anthologies that have appeared
in recent years — examples of which include those from Huber et al. (2013) and Lepp and
Niederdrenk-Felgner (2014) — have thus far scarcely been productive regarding the ques-
tion how to deal with reflection. This does not mean that it does not exist, but for the time
being it only confirms, as already stated, that reflection is rarely discussed. Many activities
are reported that can smoothly lead to reflection, and that perhaps have already done so;
one example is scrutinizing central concepts that determine a problem (example: The stu-
dents “scrutinize [...] the current inflationary and in particular often abusive use of the
concepts of ‘sustainability’” in a course entitled “Innovation for Sustainability,” see Arndt
2014, p. 102), or they sometimes scrutinize the assurance “in specific places” that the path
they have taken is correct (Lepp 2014, p. 37), or, frequently, scrutinize the critical assess-
ment of (intermediate) results (Gervers 2014, p. 135; Schmidt et al. 2013, p. 180).
Evaluation questions that require self-assessment, such as one’s own participation or
acquisition of competencies, can act as a step into self-reflection.

Guidelines for learning reports or portfolios often include sections for reflection (men-
tioned, for example, by Lorenzen et al. 2013, p. 154 et seq.; or Kaufmann 2013, p. 133; in
“Reflection texts on the research process and teamwork” (“Reflexionstexte zum
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Forschungsverlauf und zur Teamarbeit”) as material for the final overall interpretation,
ibid., p. 137). Reflection is rarely (and the competence of reflecting) explicitly named
among the learning objectives (if any), almost as though one need not or could not learn it.
To summarize, even where reflecting or reflection are mentioned, nothing more is said
about what was reflected upon, how extensive or how deep this reflection was and in what
forms it was communicated and discussed.

In a short working phase which was dedicated to our topic during the meeting of the
working group for inquiry-based learning of the Deutsche Gesellschaft fiir
Hochschuldidaktik (DGHD) (German Society for Higher Education Didactics) within the
context of the annual meeting of the DGHD in Paderborn on March 4, 2015, most of the
situations and forms of reflection mentioned above were mentioned once or twice as pos-
sibly occurring. There were additional suggestions made that could also serve the purpose
of promoting reflection such as tutorials or mentoring sessions, team meetings or fireside
chats, research workshops or special interviews. However, the predominant impression
was that at least those higher education didactic experts who must support or evaluate
inquiry-based learning projects thus know far too little about what actually happens in the
process of such projects in order to facilitate and promote reflection. A significant task of
future supporting research looms here.

The picture was clearer for continuing education of educators in a higher education
setting insofar as that staff development is offered by higher education didactic experts. In
any case, according to the oral reports at this gathering, such education is frequently
designed in such a way that fruitful occasions exist for professional and scientific self-
reflection by educators, which are in fact utilized: joint curriculum planning, co-teaching
and collegial advice in terms of self-understanding as educators, setting goals, choice of
methods, etc. An interdisciplinary composition of the groups is also seen as an opportunity
for changing perspectives and questioning the self-evidence of one’s own disciplinary
culture, evaluating one’s own teaching or even researching it. How much of the kind of
reflective activity that they experience in such settings educators subsequently transfer to
their courses and practice there with students remains an open question, however, and one
that calls for investigation.

Ultimately, this is true of inquiry-based learning in general. A reflection on reflection
itself and reassurance about its practice in inquiry-based learning projects is essential.

References

Arndt, C.(2014). Innovation for Sustainability (IfS): Eine interkulturelle und interdisziplinidre
Sommerschule im Format des Forschenden Lernens. In S. Lepp/C. Niederdrenk-Felgner
(Hrsg.), Forschendes Lernen initiieren, umsetzen und reflektieren (S. 99-116). Bielefeld:
Universititsverlag Webler.

Beck, U. (1986). Risikogesellschaft. Auf dem Weg in eine andere Moderne. Frankfurt: Suhrkamp.



8 Reflection 89

Benner, D. (1990). Wissenschaft und Bildung. Uberlegungen zu einem problematischen Verhiltnis
und zur Aufgabe einer bildenden Interpretation neuzeitlicher Wissenschaft. Zeitschrift fiir
Pidagogik, 36(4), 597-620.

Briuer, G. (2003). Schreiben als reflexive Praxis. Tagebuch, Arbeitsjournal, Portfolio. Freiburg im
Breisgau: Fillibach Verlag.

Brinckman, H./Garcia, O./Gruschka, A./Lenhardt, G./ZurLippe, R. (2002). Die Einheit von
Forschung und Lehre: Uber die Zukunft der Universitit. Wetzlar: Biichse der Pandorra.

Briiggen, F. (1988). Lernen — Erfahrung — Bildung. Oder: Uber Kontinuitit und Diskontinuitit im
LernprozeB3. Zeitschrift fiir Padagogik, 34(3), 299-314.

Brugger, W./Schondorf, H. (Hrsg.). (2010). Philosophisches Worterbuch. Freiburg: Alber.

Brunkhorst, H. (2002). Die Universitidt der Demokratie. Bldtter fiir deutsche und internationale
Politik, 47(2), 237-247.

Bundesassistentenkonferenz (1970/2009). Forschendes Lernen — Wissenschaftliches Priifen. Bd. 5.
Schriften der BAK. Bonn. Neudruck Bielefeld: UniversitidtsverlagWebler.

Euler, D. (2005). Forschendes Lernen. In S. Spoun/W. Wunderlich (Hrsg.), Studienziel Personlichkeit.
Beitriige zum Bildungsauftrag der Universitdt heute (S. 253-272). Frankfurt, New York: Campus.

Gervers, S. (2014). Destinationsmarketing im Bachelorstudiengang Gesundheits- und
Tourismusmanagement. In S. Lepp/C. Niederdrenk-Felgner (Hrsg.), Forschendes Lernen initiie-
ren, umsetzen und reflektieren (S. 134-154). Bielefeld: Universititsverlag Webler.

Gibbons, M./Limoges, C./Nowotny, H./Schwartzman, S./Scott, P./Trow, M. (1994). The New
Production of Knowledge. The Dynamics of Science and Research in Contemporary Societies.
London: SAGE Publications.

Huber, L. (2009). Warum Forschendes lernen nétig und moglich ist. In L. Huber/J. Hellmer/
F. Schneider (Hrsg.), Forschendes Lernen im Studium. Aktuelle Konzepte und Erfahrungen
(S. 9-35). Bielefeld: UniversititsverlagWebler.

Huber, L./Hellmer, J./Schneider, F. (Hrsg.). (2009). Forschendes Lernen im Studium. Aktuelle
Konzepte und Erfahrungen. Bielefeld: UniversititsverlagWebler.

Huber, L./Kroger, M./Schelhowe, H. (Hrsg.). (2013). Forschendes Lernen als Profilmerkmal einer
Universitdt. Beispiele aus der Universitdt Bremen. Bielefeld: UniversititsverlagWebler.

Humboldt, W. v. (1794/1956). Theorie der Bildung des Menschen. Bruchstiick. In Ders. (hrsg. von
A. Flitner/K. Giel), Werke. Bd. I (S. 234-240). Stuttgart: Cotta.

Humboldt, W. v. (1797/1960). Uber den Geist der Menschheit. In Ders. (hrsg. von A. Flitner/K. Giel),
Werke. Bd. I (S. 506-518). Stuttgart: Cotta.

Humboldt, W. v. (1809/10/1964). Uber die innere und uBere Organisation der hoheren wissen-
schaftlichen Anstalten in Berlin. In Ders. (hrsg. von A. Flitner/K. Giel), Werke. Bd. IV. (S. 255-
266). Stuttgart: Cotta.

Kaufmann, M. E. (2013). »Wir haben selbst neue Wissenszusammenhinge geschaffen!« Forschendes
Lernen zu »Diversity« in der Kulturwissenschaft. In L. Huber, M. Kroger/H. Schelhowe (Hrsg.),
Forschendes Lernen als Profilmerkmal einer Universitdit. Beispiele aus der Universitit Bremen
(S. 123-142). Bielefeld: UniversititsverlagWebler.

Lahm, S. (2015). Schreiben als spreche man selbst. Lernen durch reflektierendes Schreiben in
Lehrveranstaltungen. Bielefeld: Typoskript.

Lepp, S. (2014). Wissenschaftliches Arbeiten im Bachelorstudiengang Automobilwirtschaft. In
S. Lepp/C. Niederdrenk-Felgner (Hrsg.), Forschendes Lernen initiieren, umsetzen und reflektie-
ren (S. 30-53). Bielefeld: Universititsverlag Webler.

Lepp, S./Niederdrenk-Felgner, C. (Hrsg.). (2014). Forschendes Lernen initiieren, umsetzen und
reflektieren. Bielefeld: Universititsverlag Webler.

Lorenzen, S./Stiitzle, H./Unger, A. (2013). Wie funktioniert ein Betrieb? BWL- und
Psychologiestudierende erkunden Bremer Betriebe. In L. Huber/M. Kroger/H. Schelhowe



920 L. Huber

(Hrsg.), Forschendes Lernen als Profilmerkmal einer Universitdt. Beispiele aus der Universitcit
Bremen (S. 143—-164). Bielefeld: UniversititsverlagWebler.

Ludwig, J. (2011). Forschungsbasierte Lehre als Lehre im Format der Forschung Potsdam.
Brandenburger Beitrdge zur Hochschuldidaktik, 3. Potsdam: Universititsverlag.

Schmidt, H./Gessmann, M. (2009). Philosophisches Worterbuch (23., vollst. neu bearb. Auflage).
Stuttgart: Kroner.

Schleiermacher, F. (1808/1956). Gelegentliche Gedanken tiber Universititen im deutschen Sinn.
In E. Anrich (Hrsg.), Die Idee der deutschen Universitit (S. 219-308). Darmstadt: Wiss.
Buchgesellschaft.

Schmidt, T./Sebald, K./Gutowski, J. (2013). Forschendes Lernen im Bachelor-Wahlpflichtfach
Festkorperphysik — Ein Pilotprojekt am Fachbereich Physik/Elektrotechnik. In L. Huber,
M. Kroger/H. Schelhowe (Hrsg.), Forschendes Lernen als Profilmerkmal einer Universitiit.
Beispiele aus der Universitit Bremen (S. 179-194). Bielefeld: UniversititsverlagWebler.

Schneider, R./Wildt, J. (2009). Forschendes Lernen und Kompetenzentwicklung. In L. Huber,
J. Hellmer/F. Schneider (Hrsg.), Forschendes Lernen im Studium. Aktuelle Konzepte und
Erfahrungen (S. 53-68). Bielefeld: UniversititsverlagWebler.

Schon, D. A. (1983). The reflective practitioner: How professionals think in action. New York: Basic
Books.

Schon, D. A. (1987). Educating the reflective practitioner. San Francisco: Jossey Bass.

Schiissler, R./Schwier, V./Klewin, G./Schicht, S./Schoning, A./Weyland, U. (Hrsg.). (2014). Das
Praxissemester im Lehramtsstudium: Forschen, Unterrichten, Reflektieren. Bad Heilbrunn:
Klinkhardt.

Valdorf, N./Schwier, V./Schiissler, R. (2014). You’ll never walk alone — Unterstiitzung und Reflexion
im Praxissemester. In R. Schiissler/V. Schwier/G. Klewin/S. Schicht/A. Schoning/U. Weyla
nd (Hrsg.), Das Praxissemester im Lehramtsstudium: Forschen, Unterrichten, Reflektieren (S.
89-100). Bad Heilbrunn: Klinkhardt.

Zahn, L. (1992). Reflexion. In J. Ritter und K. Griinder (Hrsg.), Historisches Worterbuch der
Philosophie, Bd. 8 (S. 396—405). Darmstadt: Wissenschaftliche Buchgesellschaft.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (http://creativecommons.org/licenses/by-
nc-nd/4.0/), which permits any noncommercial use, sharing, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence and indicate if you modified the licensed material.
You do not have permission under this license to share adapted material derived from this chapter or
parts of it.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons licence, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons licence and your intended use is not permitted by statu-
tory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder.

goee


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Focus: Curricula



t‘)

Check for
updates

Assessment and Inquiry-Based Learning 9

Gabi Reinmann

Assessments within the context of inquiry-based learning pose a special challenge: On the
one hand, in the “Bologna degree programs,” the practice of academic assessment is gen-
erally lagging behind in the requirement that not just teaching and learning be done in a
competency-oriented manner, but assessment as well; this has an especially grave impact
on issues of performance recording relating to inquiry-based learning. On the other hand,
the concept of inquiry-based learning allows teaching, learning and research to be com-
bined in multiple formats and therefore needs to be differentiated — with corresponding
consequences for research-related assessment. In the face of such challenges, the first step
taken in this article is to propose a model of the possible combinations of teaching, learn-
ing and research, which suggests that a distinction can be made between at least three
types of inquiry-based learning: learning to understand research, practicing research and
conducting independent research. In a second step, the proposed model is expanded to
include assessment.

9.1 Competence-Oriented Assessment: Claim and Reality

Competence orientation has been a guiding idea for the design of degree programs since
the beginning of the Bologna Process (Schaper 2012): Bachelor’s and master’s degree
programs are modularized. A module should be designed in such a way that, in a best-case
scenario, multiple courses jointly foster subject-specific and/or interdisciplinary compe-
tences, which can be covered in one final exam at the end of the module, and which can be
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assessed in terms of quality and level. Lurking behind the seemingly clear concept of
competence, however, are different versions and models (Reinmann 2011; Tenberg 2014,
p. 19 et seq.). At most, there is consensus that competences encompass several compo-
nents, namely abilities & skills and attitudes (e.g. values, motives) in addition to knowl-
edge. Although generally recognized, it is often forgotten that competences are dispositions
relating to performance and, by definition, cannot be directly measured. Rather, one con-
cludes that there is an (invisible) underlying competence based on a performance, in other
words a visible achievement (Wilbers 2013, p. 302). Therefore, the common term proof of
performance is quite appropriate for assessment within a higher-education context, espe-
cially as it draws attention to the non-trivial challenge that, strictly speaking, the conclu-
sion about competence based on performance is still pending when the proof of performance
is provided.

Precisely what competence-oriented assessments actually are remains largely undeter-
mined: “Instead of testing on the content that has been taught, it is now necessary to test
and assess what the learner is capable of in terms of competences at a given point of time
during his/her academic studies or, respectively, at the end of study modules” (Schaper
and Hilkenmeier 2013, p. 7). This description is not very enlightening, especially since
even before the Bologna Process, “contents” were not “tested on assessments” in exams,
but rather those assessments simply measured what content students command, thus what
they know or how they can apply their knowledge to solve a task. An ability is likewise tied
to the content, meaning that any discussions of competence which suggest that content no
longer plays a role are, ultimately, misleading (Ladenthin 2011). If, despite the critique of
competence orientation, one goes along with (and there are good reasons for doing so) the
request for assessments that — in addition to knowledge, also measure the flexible applica-
tion thereof as well as abilities, and possibly even attitudes — then another question arises,
namely: When do these components constitute a special academic competence that stu-
dents should be expected to acquire in and from a course of study at a university? According
to the much-cited suggestion, academic competence (a) is reflective, (b) can be expatiated
on (as a prerequisite for reflexivity) and (c) is based on knowledge acquired through theory
and empiricism; while it is (d) not developed exclusively, it is developed primarily from
the perspective of the selected discipline, (e) it is geared towards mastering novel and
complex situations and problems and (f) it contributes to flexible employability in a field
of activity that is near to the chosen discipline (Wick 2011, p. 5 et seq.; cf. also Schaper
2012, p. 22 et seq.).

A further requirement in the course of competence orientation is to base the design of
assessments as much as possible on the expected learning outcomes that have been
described as precisely as possible, and from there, to create assessment situations, tasks
and forms (e.g. Bachmann 2011). Assessments must thus be coordinated with the courses
in the sense of the “constructive alignment” (Biggs and Tang 2011) in such a way that,
together with the goals (learning outcomes), they result as far as possible in a coherent
whole. From an organizational point of view, it is expected that assessments take place at
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the end of each module in order to continuously monitor and evaluate knowledge and
skills, and possibly attitudes, during the course of studies.

Continuous, competence-oriented and accurate assessment may sound desirable at
first: It promises to relieve students of a few, all-important periods of time in which sum-
mative examinations are held (with legal consequences); it can be expected that it will
widen the scope of assessment objectives, which will no longer be limited to merely que-
rying students about fact-based knowledge; and it sounds like multiple forms of examina-
tion that will do justice to the various facets of academic competence.

However, current assessment practice within German institutions of higher learning is
far from meeting these expectations. One of the big problems is the quantity of exams.
Module exams certainly do remedy problems inherent in fewer exam periods (such as the
Zwischenpriifung and Abschlusspriifung) (interim exam and leaving exam before gradua-
tion). Still, conversely, module exams mean that assessments are distributed throughout a
course of study and thus constitute a concomitant and continuous burden as a result of the
large number of these assessments. In addition, according to Bologna, one theoretically
presumes that, as a general rule, module exams — by virtue of being integrated assess-
ments — measure competences that are acquired in multiple courses. In practice, however,
the types of assessment that are given are more often additive assessments, in which tasks
from various courses are strung together (as in the case of written assessments); or sub-
module exams, in which every course ends with an exam (Pietzonka 2014). It is therefore
not uncommon for students to complete 50 to 60 assessments in the form of small final
examinations during their bachelor’s degree, for example, all of which have legal conse-
quences in that they are incorporated into the student’s overall grade.

The quantity of assessments is a burden not only on students, but also on instructors,
and naturally influences the quality of assessments. The more assessments that must be
planned, carried out and evaluated, the more efficient the forms of assessment must be in
order to be able to cope with the high number of assessments (Franke and Handke 2012,
p. 155). Especially efficient are those assessments that work with closed questions and are
implemented electronically before being automatically evaluated. These forms of assess-
ment can assess knowledge, but are not well suited — in their usual and widespread form —
for measuring the required competences. In addition to assessments, the assessment
practice also includes term papers and presentations, depending on the disciplines; there
are sometimes also oral and practical exams. How these forms of assessment live up to the
claim of measuring academic competence in particular remains an open question. Overall,
the theoretically possible diversity faces the risk of practical impoverishment given the
problems in terms of the quantity and quality of assessments.
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9.2 Learning, Teaching, Researching - More Than one
Connection

Certainly, assessments within the context of inquiry-based learning cannot be decoupled
from the existing assessment situation with reference to the requirements and problems as
outlined above. They can serve as a special impetus for assessment practice, however,
because it is specifically inquiry-based learning or, respectively, various connections
between learning, teaching and research — or as summarized by Huber (2014, p. 28),
“research related” — that make academic skills development possible in the first place. To
put it another way: “Towards what should a university education be oriented if not
research?” (Gerdenitsch 2015, p. 89). An understanding of the diversity of these connec-
tions from the perspective of both learning and teaching is, in my view, a prerequisite for
designing assessments that are suitable for measuring genuine academic achievements and
assessing compentence.

9.2.1 Diversity from the Perspective of Learning and Teaching

It has often been lamented that inquiry-based learning is losing its contours due to its fre-
quent and varied use in higher education instruction (cf. Huber 2009, 2014). Literally
speaking, it only makes sense to talk about inquiry-based learning when students do their
own research and learning. This means that all phases of research, from formulating a
question and researching the associated state of research, to planning a methodical design
and the implementation thereof, to describing and presenting the findings, are imple-
mented by students alone or collaboratively in a team (observable for all parties involved).
Inquiry-based learning (learning by performing one’s own research) means that students
learn by scrutinizing the matter and posing independently substantiated questions (ask-
ing), selecting from among various methodical options in order to answer their questions
(deciding), and implementing the goals and plans that arise as a result (acting). The learn-
ing processes being activated here are productive in the sense that they not only lead to
new mental structures for the learners, but also prompt those learners to produce knowl-
edge in the form of visible artifacts (summaries of existing findings, research plans, survey
instruments, presentations of results, etc.).

As early as the 1970s — the first heyday of inquiry-based learning (cf. BAK 1970) —
“genetic learning” was mentioned and legitimized in addition to learning by performing
one’s own research. Learning within the context of research is genetic when a research
process is intellectually reconstructed and subsequently understood without producing
any visible artifacts. This learning method is by no means passive, because it is absolutely
inconceivable how learning can occur when students are not at least mentally active. It
makes more sense to call this learning method receptive (Prange 2005, p. 95), a label
which implies mental activity. As a rule, receptive learning requires that one observes what
one wishes to learn, insofar as someone is able to demonstrate the material, by listening,
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insofar as someone can orally present the material, and/or by reading if the knowledge that
one wishes to acquire is in written form. Here, the connection between research and learn-
ing is that students learn to understand research by being taught ~ow research is possible
and accomplished, what Huber (2014, p. 24) refers to as “research-oriented.”

Receptive and productive learning cannot be clearly differentiated from one another.
Rather, reception and production constitute the poles of a learning continuum and are thus
orientation markers showing the direction in which a learning method goes. It is possible
to classify all forms of practicing learning in the middle of this continuum. Various phases
of research require knowledge and skills that can be practiced, even without implementing
an entire research cycle oneself or as part of a team. This knowledge and these skills are,
in part, very specific to academic thinking and activity; however, they are also applicable
to non-academic areas. Practice may involve how to find, read and excerpt scholarly texts
and how to classify them into the landscape of academic genres. It is also possible to prac-
tice methods in the respective chosen discipline: empirical methods, or hermeneutic, his-
torical and other methods. Even writing scholarly texts, visualizing findings or presenting
scholarly content can be practiced. Practicing means that students imitate what they are
shown, try out what they have just learned about and develop routines that will become
part of an approach. Practicing research — and this may be heading in the direction that
Huber (2014, p. 24 et seq.) referred to as “research-oriented” — is more than, and different
from, learning to understand research and may (but does not have to) be a prerequisite to
performing one’s own research.

If we make a distinction between three types of connections between research and
learning (specifically, learning to understand research, practicing research and performing
research oneself), this would require different forms of teaching or, respectively, different
forms of stimulating and supporting these learning methods along the continuum between
reception and production.

From the perspective of teaching, receptive learning requires that students be taught
how to conduct research. This may be done directly, in that instructors explicitly present,
explain and clarify — using words and pictures or multimedia — or indirectly, in that the
opportunity is used to draw attention to the logic, phases and specifics of research, for
example. Teaching as a means of communication is a teaching method that is mainly pur-
sued in lectures and seminars with a high proportion of mediating activities. This teaching
method is, in fact, widespread and does not have a good reputation. Nevertheless, we must
distinguish between the teaching method (receptive learning) and its potential (imparting
knowledge) on the one hand, and the prevalence (dominance of imparting information
through too many lectures) and implementation (poor imparting of information in the form
of lectures that fail to promote learning) on the other.

From the perspective of educators, by contrast, productive learning requires encourag-
ing students in their research activities, instructing them as needed, creating contexts and
resources, and supporting the process of learning through research through these (or other)
means. The degree of support thereby provided may vary: Needs-based, more intensive
instruction in individual phases does not necessarily mean that the character of
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self-research is lost, as long as the goal is maintained. Students also learn independent
research by experiencing research and actively (assisting in) shaping it. Teaching as a
means of supporting inquiry-based learning is common in project seminars, in (indepen-
dent) projects, and possibly also in colloquia, if these are arranged along the lines of
research activity.

From the teaching perspective, it is particularly clear that learning through practice has
both receptive and productive aspects. In order to practice research, one needs learning
environments that allow students to imitate something, which requires that something be
demonstrated and thus conveyed, while at the same time students must be allowed to try
things out and sometimes build up routines; this requires support and feedback. In the
broadest sense, teaching activities are required here that empower students to practice
research. The type of empowerment largely depends upon the phase of research being
practiced. Tutorials, seminars with a high proportion of tutorials and seminars held by
postgraduates are the course formats that are suited for this and already established.

9.2.2 Interim Conclusion: A Suggested Model

The following proposed model serves to systematize the diversity that is possible when
learning, teaching and research are combined. The starting point is therefore learning and
the continuum between the poles of reception and production, on which it is possible to
arrange receptive, practicing and productive learning. This means that students at the insti-
tution of higher learning should be able to (a) learn to understand research, (b) practice
research and (c) and conduct research themselves in connection with research. These
forms of academic learning are by no means distinct; rather, they serve as orientation
markers, not just for students, but for educators and their teaching activities as well.
Academic teaching involves varying combinations of (a) conveying scholarship, (b)
empowering the students to engage with scholarship and (c) supporting students’ schol-
arly activities (Reinmann 2013). These forms of teaching largely correspond to the three
forms of connections between research and learning, whereby this distinction is also to be
understood as merely accentuating (see Fig. 9.1).

9.3  Learning, Teaching, Researching, Assessment - More
Than one Possibility

According to the conclusion in the first section of this article, academic assessment must
measure whether students have knowledge of the material and methods, can apply them in
complex situations, and can reflect critically upon and utilize them for many activities.
However, the question of whether currently established exams are suitable for conducting
such an academic assessment has scarcely been explored. To the best of my knowledge,
not even a theory of assessment exists. While there are various taxonomies for teaching/
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Fig. 9.1 Proposed model: Learning — teaching — researching. (Source: author’s representation)

learning methods, for example (cf. Baumgartner, 2011), one searches in vain for a theory-
based taxonomy for assessment at institutions of higher learning. Usually, various forms
of assessment are merely listed without being systematically comparable. While the fol-
lowing sections cannot fill that gap, they nonetheless address the deficit and zero-in on a
well-founded system of various forms of assessment that is simultaneously oriented
towards practice.

9.3.1 The (Missing) System of Various Forms of Assessment

If we start with the frequency and degree of familiarity of assessment at institutions of
higher learning, then exams, term papers, presentations and oral exams rank first; in
application-related disciplines, proof of practical achievements also ranks highly. Using
the modes of representation developed by Jerome Bruner (1966), it is clear that a large
percentage of university assessments are of a symbolic nature, i.e. based on language;
pictorial forms of representation (iconic) may be integrated therein. It is relatively easy to
classify symbolic forms of assessment into oral and written exams. Oral exams are either
dialogues in the sense that questions are asked and must be answered (akin to “surveys”
which may transition into oral examinations); or they are monological in the sense that
students report on their knowledge (i.e. “present” it). Written exams, on the other hand, are
best classified into those that require the person’s actual presence and those that can be
written away from the university (in absentia). Written exams taken in person (exams) are
fixed in terms of time, duration and location; as a rule, written exams taken in absentia
(term papers) are usually fixed only in terms of the time period and the scope.

Symbolic forms of assessment primarily assess knowledge (and the application
thereof). With reference to research, one could state that, above all, it examines what
knowledge students have regarding the research (assessment on research). Less frequently
(depending on the subject), forms of assessment are used that can be referred to as enac-
tive because they require action in situations arranged for them. These types of
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assessments tend to assess skills and abilities. Thus with reference to research, they assess
what students are able to do in their research (assessment in research).

Enactive forms of assessment can be classified according to whether students show
their abilities by acting, or whether they do so through action sequences in the form of
artifacts. The former comes down to demonstrating a skill in a situation, and therefore I
have chosen the term situated for this type of assessment. The second of these means that
one deduces a skill from something that was produced, which is why I refer to this form of
assessment as materialized. The lack of common designations alone, as compared to sym-
bolic forms of assessment, shows to some extent how much less familiar these forms of
assessment are (in part) in the assessment practice at institutions of higher learning.

If we utilize the symbolic — enactive determination on the one hand and forms of exami-
nation established in practice on the other, we can construe the following possible system
(see Fig. 9.2):

A system of this sort with only a few basic forms of assessment can have practical
advantages, for example when it comes to the design of assessment rules, but also in terms
of the technical modeling in current campus management systems. A wide variety of
assessment variants can be designed using these basic forms of assessment as a founda-
tion. Design criteria may include, for example:

* purpose (knowledge reproduction, knowledge application, knowledge creation),
* social form (individually, in groups),

¢ media use (with or without media, online or offline, text or multimedia etc.),

* resources (none, limited, open),

 conditions (e.g. field or laboratory conditions).

Enactive forms
Tendency to assess “in
research” (primacy of skill)

WARN

Interview Presentation I Written exam I | Term paper I [ Demonstration I I Production I

Academic assessment
Symbolic forms

Tendency to assess “on

research” (primacy of knowledge)

N

Z X 7 N

dialogical monological in person in absentia

Basic forms of assessment

Fig. 9.2 Attempt to establish a system of forms of academic assessment. (Source: author’s
representation)
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Fig. 9.3 Example forms of assessment and variants within the context of research-related assess-
ment. (Source: author’s representation)

Without being able to go into greater detail here, the following figure provides an exem-
plary view of the variety of possibilities for assessment relating to the basic forms pro-
posed here (Fig. 9.3).

Enactive forms of assessment, in which students demonstrate their abilities in research
situations (e.g. conducting an interview, evaluating data) or produce research artifacts (e.g.
visualizing a research design; research journal with field notes) clearly fall within the con-
text of assessment in research. In contrast, symbolic forms of assessment, such as written
exams and oral exams in the form of interviews, are generally designed in such a way that
they can be relatively easily categorized as assessment on research. Term papers and pre-
sentations are also usually used in the assessment practice in such a way that it is possible
to test about research if need be. In principle, however, they can be expanded into forms
of assessment within research: Within the context of scientific courses, for example, pre-
sentations are also a research artifact, and a term paper can be further developed into a
scientific article that is published (see Fig. 9.4).

9.3.2 Conclusion: An Expanded Proposed Model

The model proposed above for a system of the possible diverse connections between learn-
ing, teaching and research distinguishes between (a) the goal that students learn to under-
stand research, which requires the mediation of scholarship by educators, (b) the goal that
students practice research, which requires that teaching empowers the students to engage
with scholarship, and (c) the goal that students perform research themselves, which
requires that teaching activities be scheduled that support students’ scholarly activities. If
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Fig. 9.4 Assessment on research and assessment in research. (Source: author’s representation)

one wishes to extend this proposed model to include assessment, the first question to arise
is whether one needs summative examinations (receptive, practicing, productive) with
legal consequences for all research-related learning methods. If one takes the concept of
practicing learning seriously, this prohibits summative assessment because the purpose of
practicing is precisely to help students reach a level where they are prepared for exams. If
courses and modules pursue the goal that students practice research, one could record
achievements exclusively in a formative manner and provide feedback without giving
grades (formative assessment). The second question is whether there is any usefulness in
linking the above system of different forms of assessment with the two other forms of
research-related learning and teaching. The following figure (Fig. 9.5) makes it clear that,
in theory, assessment on research and receptive forms of learning on the one hand, and
assessment in research and productive learning methods on the other correspond well. In
practice, however, it is difficult to unambiguously classify common forms of assessment
including options for their design (cf. Fig. 9.3).

9.4  Research-Related Assessment: Opportunities and Limits

In principle, combining learning methods with teaching methods and course formats in
education, as well as possible forms of assessment, falls within the concept of “construc-
tive alignment.” In the meantime, it has become common knowledge that the didactic
design of assessments presents a great opportunity to introduce changes in learning and
teaching; this is because, above all, students learn in the manner in which they are assessed.
To conclude that educators should teach as they assess and vice versa, however, also car-
ries risks: fixation on the assessment process, a compartmentalized operationalization of
learning outcomes in favor of a high practicability of assessments and a loss of education
options (cf. Tremp and Eugster 2006). This is especially true when trying to coordinate
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Fig. 9.5 Proposed model: Learning — teaching — researching — assessing. (Source: author’s
representation)

learning, teaching, assessment and research, i.e. when research becomes the focus as a
constitutive element of academic learning and teaching.

The present text attempts to elucidate theoretically based classification criteria on the
one hand, and conditions in teaching and assessment practice (current teaching formats,
basic forms of assessment) on the other in order to relate learning, teaching, research and
assessment with one another. It appears necessary to me that practical conditions be taken
into account in order to increase the chances that the model will be implemented. Similar
attempts have already been made in the Zurich model for inquiry-based learning in the
narrower sense (cf. Tremp and Hildbrand 2012), however without taking into account the
different variations in research-related learning. In this context, however, one has to con-
clude that, in comparison to research-related learning, there has as yet been insufficient
theoretical discussion regarding research-related assessment at the micro-level of didactic
design (one exception: BAK 1970). The preceding explanations address this deficiency
and provide a starting point for further development. The didactic design of assessments
cannot solve the problem concerning the number of exams, however. Here, changes must
be made to the degree program design and formulation of assessment rules (e.g. a reduc-
tion in the number of exams that have legal consequences, consciously keeping courses or
modules free of exams).
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The Peer-to-Peer Principle of Inquiry-Based 1 0
Learning

Anke Spies

The interconnecting peer-to-peer principle appears to be a motivationally beneficial yet
demanding component of inquiry-based learning. The principle is the maxim behind the
implementation of participatory and inquiry-based learning settings that should stimulate
their own professionalization in the context of their studies. After briefly situating the
peer-to-peer principle, this article will first explain the ideal of low-threshold network
formation in research-related teaching formats based on the tutorial variant and will then
discuss the peer-to-peer principle from a group-dynamic point of view. Afterwards, I will
outline a model of a moderated peer-to-peer orientation. Finally, I will present a brief look
at the inconsistencies inherent in linking the peer-to-peer principle with further maxims of
inquiry-based learning.

10.1 The ldeal in Higher Education Didactics of the Low-Threshold
Network

To begin with, the peer-to-peer principle is a facet of networking and, as such, an attempt
at optimization in order to facilitate the sustainable use of resources: Regardless of whether
it concerns correlations in information science, the economy, or in an ethnographic view
of groups of young people, this principle pursues the notion of optimizing the benefits of
the work as a whole through the interaction of close parts of a whole. In the academic
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didactic setting of inquiry-based learning, students work together as peers in order to
improve the benefits of the explorative engagement with the subject matter of their aca-
demic studies. The strategy refers to the networking of students of equal educational levels
whose learning process should benefit from the different levels of knowledge available
within the student body (peers) and from the collaboration. The instructive function of the
educator, hereinafter referred to as “principal investigators,” recedes into the background.
It is replaced by mentoring functions which support the peer-to-peer principle during the
process (cf. Pita et al. 2013). The shared research process of the peers benefits from the
exchange of existing knowledge, which is bundled and shared. The self-reinforcing con-
tacts optimize the benefits of the student research process (cf. ibid.). Edgcomb et al. (2010)
described an additional, possible peer-to-peer relationship: collaborative mentoring as a
networking strategy between students who have not yet graduated and doctoral students.

The tutorial peer-to-peer understanding in an academic didactic tradition is based on
different degrees of knowledge and, in part, on different degrees of qualification as well
and will be examined in greater detail below. At the same time, students in the master’s
degree who have already provided proof of qualification are nevertheless still counted
among the peers in the bachelor’s degree program in a discipline. Peer status is acquired
by belonging to the same or a similar cohort of a common professional orientation or
context.

10.2 Peer-To-Peer in Tutorials

Tutorials serve as supplemental courses to regular courses, where the material is reviewed
and expanded upon. As an expansion on the learning material that is designed to be largely
receptive (and, depending on the subject culture, also discursive), it is primarily new stu-
dents who are introduced to academic engagement with content and issues in a subject-
related context, whereby (as a rule) trained students who are professionally supervised by
principal investigators and want low-threshold teaching experience pass on the knowledge
they have hitherto acquired to subsequent students, thereby simultaneously deepening and
thus expanding their professional qualifications.

In tutorial settings of inquiry-based learning, on the other hand, the focus is on the
learning process of the students involved: the low-threshold format is intended to facilitate
access to an examination of research results and research practices, whereby it is assumed
that the approach via peer-mediated content and interactions will increase the willingness
to actively engage and will reduce “learning resistances” (Grell 2006, p. 10). Since learn-
ing takes place and is initiated within the context of social activities, “when routines do not
work, when discrepancies arise between the action problem and solution potential”
(Faulstich 1999, p. 32) and learning only then occurs “when individuals encounter obsta-
cles and resistances in their actions” (ibid.), it must nevertheless be expected that “action
problems that cannot be overcome with existing competencies” (ibid.) will be encountered
along the way towards this goal, which can then become “learning difficulties” (ibid.).
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Students in the expansive learning situation of an inquiry-based learning setting are also
engaged at the level of the learning process in overcoming their learning behavior, which
tends to be resistant. As long as they are accustomed to defensive learning in particular
(ibid., p. 24), the socialization process into research-oriented behavior will be reduced to
a “learning imposition” (ibid., p. 25), which should be reduced by situational proximity to
the tutorial peers. The guidance of peers who have already overcome their resistance to
inquiry-based learning should encourage productive learning processes and the elimina-
tion of learning resistance from peers who have begun their studies more recently.

Tutorials for new students as peer-to-peer formats in the receptive as well as the interac-
tive research must be situated within the classification system for inquiry-based learning
presented by Ruef et al. (2016): In the exchange between the instructing tutors and their
participating peers, a learning gain is expected for both sides of the peer relationship out
of their shared engagement with research results and research methods. The same applies
to explanations of research processes, which in (small) tutorial group formats should lead
to in-depth understanding and competence gains for both peer positions. This is based on
the pedagogic premise that not only does the explanation lead to sustained learning pro-
cesses, the low-threshold setting of the tutorial also leads to explanations that promote the
learning processes and that encourage engagement.

Depending on the technical-methodical requirement, the requirement for guidance of
the peers who are employed as tutors also increases: Insofar as the support in a tutorial
setting is also intended to increase the level of activity of the explicitly researching stu-
dents, their introduction into higher education didactics requires further intensification
since both the independent review of literature in a field of research and applying methods
make stringent demands on quality assurance measures, while the head start of the tutors
in their capacity as peer may be limited.

In explaining the strategies for guiding and supporting student research, Pita et al.
(2013) emphasize that the needs for accompanying support advising be provided from the
perspective of the students, who simultaneously advise classmates as peer mentors, so that
the positive effects of inquiry-based learning can be realized: “Mentoring undergraduates
is distinct from the process of mentoring graduate students. Unique challenges stem from,
for example, differences in the students’ general level of experience and stage of career
development” (ibid., p. 11). The authors point out that enthusiasm, expertise, engagement
and a sense of responsibility are crucial for the quality of the work results and cannot be
presupposed, but rather require systematic support so that an increase in professionalism
can be achieved over the course of the relatively short phase of collaboration.

10.3 Peer-To-Peer with the Help of Instructing Moderation

Moderating support of student research along the peer-to-peer principle thus by no means
implies easing the burden on the principal investigators postulated by Edgcomb et al.
(2010). Rather, according to Pita et al. (2013), the autonomy concept of inquiry-based
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learning requires reliable and closely moderating, protective and encouraging principal
investigators, who can reconcile the aspirations, ideals and student possibilities of inquiry-
based learning. In the peer-to-peer process, which is supported and moderated by principal
investigators, students are assisted by a research-experienced person, who pre-structures
the group formation process and processes within peer-communication in such a way that
the specifics of the group-dynamics can be used didactically or, respectively, such that
assistance is available to the group during critical phases in the group-dynamic process
(see Box 10.1).

For a professionally and methodically guided, moderated student research group, the
orientation phase (forming) is the introduction to the research process, which is followed
by the power struggle phase (storming), during which the individual or group research
question is clarified. Both phases require guidance or space, or moderation for the negotia-
tion processes and bring with them a potential for conflict that can place the successful

Box 10.1: Group Dynamics

Since the work of Kurt Lewin (1890-1947), who first researched group processes in
the 1930s, the terms “group dynamics” and “team formation” usually draw a distinc-
tion between five phases of group formation, which regularly recur in a wide variety
of group constellations or on a variety of occasions (cf., inter alia, Kdnig and
Schattenhofer 2006).

(1) During the orientation phase (forming), the group members come together
under similar conditions or on similar occasions, behave cautiously while get-
ting to know one another, follow leadership and have not yet developed a sense
of community.

(2) During the confrontation or power struggle phase (storming), which is charac-
terized by negotiation of control, all group participants are engaged in finding
and defining their position and role within the group.

(3) The clarifying phase of the confrontation is followed by the familiarization
phase (norming). Now cooperation and rule-based collaboration determine the
common process, as the strengths and weaknesses of the participants are known
and tolerated. A sense of togetherness provides stability. The common rules
facilitate a productive collaboration.

(4) On this basis, the group can go into the differentiation phase (performing), dur-
ing which it is capable of significant achievements. It is at the peak of its work-
ing and group process and can distinguish itself from other groups, but also
establish contact with them.

(5) During the separation phase (adjourning), these connections are once again sev-
ered: The task is done, and interest ebbs or differentiates individually. Reaching
the group goal requires that this conclusion be marked.
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course of the research process at risk. Because the group is initially guided in the moder-
ated peer-to-peer setting and only gradually assumes process responsibility for the joint
research over the course of the working process, it is able to coordinate its data collection,
data analysis and securing of the findings in the research report (largely) autonomously
during the familiarization phase (norming) and the differentiation phase (performing). In
so doing, the group can analogously “grow together” as a group structure along the peer-
to-peer principle because process moderation provides a relatively secure framework, in
which academic success is not jeopardized by the unsettling forming phase or by the
conflict-sparking storming phase. As a component of an expanded peer-to-peer under-
standing, “adjourning” can be staged as a separation phase, whereby the work results of
the current group’s research process is passed on to one or more subsequent student
groups.

In this setting, the student research group profits from the support provided by the mod-
erating instructor because group principles can be taken into account and made transparent
to the group members. In the moderated, research-based student group, the encourage-
ment and development of the individual is the focus of the group process; for the latter to
be successful, the professional and dynamic status of the group must be determined before
moderating guidance can be progressively reduced or withdrawn over the course of the
collaboration.

In my practice of this variant of inquiry-based learning, the following method of work-
ing has proven itself: the primary orientation of the higher education didactic setting
should facilitate student learning processes in the mode of research that corresponds to
currently relevant or, respectively, professionally “significant” (see above) issues, embed-
ded within the context of a long-term project. In addition, structuring aids as well as offers
of professional and methodical support are provided. The free choice of topic and method
is made by selecting the course (forming). On the one hand, the respective focus is on the
findings of previous research groups, which have been transferred to the subsequent group;
on the other, this focus is part of the storming, because the new group will continue to
modify the content and methods in accordance with their perspectives and interests.
Students in a newly beginning research group receive the previous research of their peers
(over several semesters) and subsequently situate their own research approaches relative to
the existing intermediate results (norming and performing). At the end of their own work-
ing process, these peers also formulate further research assignments for subsequent peers,
who, in the engagement of their study group, differentiate these assignments/research
questions/methodical guidelines and implement them in accordance with their own priori-
ties (adjourning), until they can formulate new assignments themselves.

The respectively active student research groups use both the research reports and
excerpts from empirical master’s theses by their classmates, which can be written in the
research group as a follow-up to research, as a basis for their own research processes. In
this receptive format, the peer-to-peer principle may be indirect; however, in this way, the
networking of student resources can be utilized well beyond graduation. Here, the peer-to-
peer principle refers to the work results, which are used again as a starting point for the
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working processes of subsequent peers, which can diffuse both the forming and the storm-
ing phases, and which can underpin the norming and performing phases. In this way, the
resource of the available student research products continues to steadily grow.

10.4 Inconsistencies

Although the method outlined here contradicts the fundamental maxims that have been
applied to the most unstructured beginning phase of group processes since Lewin’s work,
its structural specifications nevertheless meet the requirements of study under the condi-
tions of the Bologna reform. The latter is neither designed for the peer-to-peer principle
nor for group processes that follow Lewin’s thesis that uncertainty is necessary for the
initiation of learning opportunities. The observations of Pita et al. (2013) demonstrate that
the thesis of uncertainty as a prerequisite for acquiring new behaviors and attitudes should
not be transferred to the student setting of inquiry-based learning, since this can place the
positive learning processes at risk.

As a setting that reflects the group dynamic, the alignment with the peer-to-peer prin-
ciple on the one hand and goal-oriented research on the other should be weighed against
one another and the peer-to-peer principle should be distanced from the goals of group-
dynamic trainings with claims of promoting self-awareness, since character-forming ben-
efits cannot be measured in credit points. Only the research result — in the sense of the
correct methodology and stringent reasoning — can be assessed. Group-dynamic interac-
tions cannot be assessed with credit points and measurable evaluation, which ultimately
must be considered in relation to the group-dynamic interventions. In the higher education
didactic setting of moderated peer-to-peer research groups, however, group processes are
committed to the acquisition of scientific competence and are bound to professional
insights into the findings that are produced. Thus, they are part of a systematic profession-
alization process. In this respect, the peer-to-peer principle must be subordinated to the
learning outcomes of inquiry-based learning.

In inquiry-based learning, the peer-to-peer principle demonstrates a series of additional
inconsistencies, which likewise arise from the field of tension between the ideals of
inquiry-based learning and the current requirements for student learning:

* Peer-to-peer follows the economic intent of generating sustainability in work and net-
working. However, students are only able to obtain the sustainability benefits during the
working process, however, since cooperative and collaborative forms of work require a
(group-dynamic) learning process, which leads from possibly different attitudes among
the researchers to a common interest in the results.

e The initial learning situation of the students, who are learning through research or,
respectively, researching through learning in line with the peer-to-peer principle (cf.
RueB et al. 2016), is heterogeneous in terms of the students’ existing professional back-
ground knowledge and in terms of the methodical application competence, depending
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on the degree program, phase of study and the composition of the student group, and
structured higher education didactic considerations are required so that the heterogene-
ity of the initial situation in the process can become a resource.

* The postulate of freedom is also opposed by the demand that the findings be of interest
to third parties (Huber 2014): Student research should be based on the subject and
should by no means be random or incidental, but rather based on significant (cf. Clark
1997) issues, the development of which can provide insight into existing, subject-
related bodies of knowledge on the one hand and can generate new insights in the sense
of scholarship on the other.

With the peer-to-peer principle, the fundamental intention of the higher education didac-
tic setting in inquiry-based learning, which seeks to promote independence and thus per-
sonal responsibility in the learning process, appears to multiply: If inquiry-based learning
per se is to expand and encourage the motivation to actively and autonomously shape the
learning process, the same would be expected of the principle of learning from and through
classmates (peers). It is questionable, however, whether such “multiplication” of the moti-
vational postulate acts to underpin the entire format and to what degree the principle can
dispense with instruction and supervision by principal investigators. Which framework
secures the professional content in the sense of methodical and discursive research accu-
racy? What risks (of failure) are associated with group-dynamic processes and which struc-
tural prerequisites are required pursuant to the measures of the Bologna reform?

It is questionable whether inquiry-based learning along the peer-to-peer principle can
dispense with the portion of teaching that provides support and guidance. Peer-to-peer
does not absolve educators from the responsibility of securing the learning setting in such
a way that certificate-relevant benefits are actually obtained, and the risk of failure is (or
can be) minimized. The higher education didactic price for this is technically and methodi-
cally justifiable restrictions or relativizations of the freedom to select topics and methods.
The benefit, on the other hand, can be the increase in the quality of final theses and the
optimization of the theory-practice ratio.
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Michael Prytula, Tobias Schroder, and Harald A. Mieg

How does inquiry-based learning work in interdisciplinary, practical teaching contexts?
This chapter presents examples of interdisciplinary inquiry-based learning and the associ-
ated basic conditions. The conclusion is comprised of three theses. We claim that inter-
and transdisciplinarity require a new unity of teaching and research.

11.1 Social Transformation Processes and Their Consequences
for Scholarship and Higher Education

Global development is characterized by many challenges that elude categorization by aca-
demic discipline. Examples include not only climate change and increasing urbanization,
but also terrorism, ensuring food security and the integration of the Internet into industry
and society. The processes of change are mutually interdependent and have an impact in a
global, regional and local context, e.g. in day-to-day issues of urban development and
urban management.

Social transformation processes are characterized by what have been referred to as
“wicked problems,” which cannot be described by clearly specifiable actual and target
states, and the solutions to which always contain normative valuations (“what should we do
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and what do we want to do?””). We often find ourselves dealing with contradictory goals and
heterogeneous bodies of knowledge (Wissenschaftsrat 2015, p. 16). Urban district develop-
ment and efforts to achieve social peace in cities provide much-discussed examples.

Given these challenges, time and again, scholarship requires rethinking that goes
beyond disciplinary boundaries. Approaches to this take different names (cf. Schneidewind
and Singer-Brodowski 2014), e.g. “Mode 2,” “transdisciplinarity” or the “co-production of
knowledge.” What all of these approaches have in common is that (1) interdisciplinary
collaboration is regarded as necessary and (2) dialogue with society is sought.

11.2 Challenges in Inter- and Transdisciplinarity in Inquiry-Based
Learning

Interdisciplinarity is not a new requirement. It comes to the forefront again and again —
because working within disciplines has become established over the centuries as the
“operating condition” of sciences (Mieg and Evetts 2019). Collaboration across the disci-
plines can take various forms:

*  Multidisciplinary refers to the collaboration that occurs when different disciplines work
alongside each other on a project. This can be considered the normal case for research
projects that span multiple disciplines.

* Project work is interdisciplinary when the disciplines are essentially dependent on the
mutual exchange of methods or results. Interdisciplinary work is more commonly
found in practice than in scholarship, e.g. large construction projects require the inte-
gration of technical, architectural, infrastructural and landscape planning aspects.

» Transdisciplinary refers to collaboration that goes beyond disciplines. Sometimes the
term is used to denote increased interdisciplinarity, i.e. finding a common language and
superordinate approach. Other times, the term is interpreted as the inclusion of social
groups outside the university. Hereinafter, we will assume the latter definition of
transdisciplinarity.

The concept of transdisciplinary teaching includes a determination of types of knowl-
edge, towards which inquiry-based learning must be oriented. Corresponding teaching
projects were developed in Switzerland in the 1990s (cf. Mieg et al. 2001; Scholz and
Tietje 2002). It makes sense to distinguish between three types of knowledge (cf.
Schneidewind and Singer-Brodowski 2014):

» Systems knowledge, which describes knowledge about complex systemic connections
(knowledge about what is);

* Target knowledge or knowledge about evaluation, which asks how normative assump-
tions can be justified (knowledge about what should and should not be);

* Transformation knowledge, which is needed in order to reach new goals and intentions
(knowing how to get from the actual state to the desired state).
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11.3 Case Study: InterFlex Seminar, “Visionen Urbaner Zukiinfte”
(“Visions of Urban Futures”) at the University of Applied
Sciences Potsdam

In the following, we will take a specific course as an example in order to illustrate our
ideas about mediating interdisciplinary and transdisciplinary competencies within the
context of urban transformation, utilizing methods of inquiry-based learning.

The project seminar, “Visionen Urbaner Zukiinfte — Leitbildprozess Potsdam” (““Visions
of Urban Futures — Urban Development Guidelines for Potsdam™), which is presented here
in detail, was held within the context of the “InterFlex” teaching format (see Box 11.1).
The project seminar serves as a model for the interdisciplinary and transdisciplinary mas-
ter’s degree program “Urbane Zukunft” (“Urban Future”), which was then being

Box 11.1: What Is InterFlex? (Diemut Bartl)

InterFlex is a regular teaching format that is open to all students at the University of
Applied Sciences Potsdam, which connects interdisciplinary teaching with research.
It allows students to come into contact with real fields of research even before com-
pleting their studies and, in so doing, to investigate their own questions, often in
interdisciplinary teamwork with the help of inquiry-based learning. Participants are
intermixed in terms of discipline due to the interdisciplinary course, and are sup-
ported by an equally interdisciplinary teaching tandem team consisting of at least
two educators.

An example of an InterFlex course is “People — Migration — Memories. What
historical migratory movements lie buried in family history?” (“Menschen —
Migration — Memorien. Welche historischen Migrationsbewegungen verbergen sich
hinter der Geschichte von Familien?”). The project, on which the disciplines of
archive studies and social studies cooperated, ran for two semesters from 2010 to
2011 and struck a nerve with many students, who devoted themselves with research
and scientific work to the ever-present phenomenon of flight, migration and dis-
placement and, in doing so, grappled with their own family histories. The result was
an interactive digital map that documented the migratory movements and the various
reasons for leaving home with the help of official and private documents.

InterFlex is based on the “Exzellente Lehre” (“Excellent Teaching’) competition
tender for 2009 and was financed from 2010 until the end of 2013 by funding from
the Stifterverband der Deutschen Wissenschaft (German Association of Donors for
the Promotion of Sciences and Humanities) and the Ministry for Science, Research,
and Culture of the State of Brandenburg. The university has continued to fund the
project since 2014. To date, more than 80 teaching-research courses have been cre-
ated within the context of InterFlex and 50 percent of educators and more than 1500
students have been involved (cf. Ammann et al., 2013).
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developed at the University of Applied Sciences Potsdam (FHP). The course was attended
by students in FHP degree programs in architecture and urban development, cultural
advancement, design, and information science. The two educators represented the disci-
plines of architecture and social psychology, respectively, and introduced actively ongoing
research (Prytula 2011; Schroder et al. 2011; Wolf et al. 2015). The project seminar took
place in cooperation with the participatory process of developing policy guidelines for the
city of Potsdam (Landeshauptstadt Potsdam 2015). In the course, the students examined
visions and models of future urban development from the perspective of architecture and
urban planning on the one hand, and from the perspective of social psychology in terms of
the processes and mechanisms of action on the other. By visions we refer to the mental
representations of future conditions shared by agents in a social system, which are emo-
tionally appealing and cognitively persuasive. If they inspire the agents in a social system
and motivate them to coordinate their activity towards a common goal for the future,
visions can serve as powerful building blocks in processes of change (cf. Nanus 1992).

A central component of the seminar was the cooperation with the regional capital of
Potsdam and the simultaneously occurring process of developing new policy guidelines,
“Rethinking the Future of Potsdam” (“Potsdam weiterdenken,” cf. Landeshauptstadt
Potsdam 2015). The citizens of Potsdam were involved in the discussion about the strate-
gic goals for the future development of Potsdam in an inductive participatory process. The
goal of the process was, in particular, to make urban changes and growth processes sus-
tainable, to coordinate the multitude of sub-strategies and concepts in regional capital, and
to ensure its long-term financial performance. The task of the students was to develop and
prepare their own project ideas based on the topics specified by the citizens. The student
projects were discussed with representatives of the city administration and finally pre-
sented as poster presentations and in a final report (see Fig. 11.1 for examples).

While the project work carried out in small groups was a central thread for students
throughout the semester, we supported the working process purposefully with method-
ological and theoretical basic knowledge in four consecutive thematic fields:

1. Basic principles of visioning: To begin with, we asked: based on the current state of
social psychological research, what are visions, how and when do they exert an effect,
and what distinguishes successful visionary processes from failing ones? Inter alia, the
basic principles with regard to values, milieus and lifestyles, power and influence pro-
cesses, as well as concepts of transformational leadership in a management context,
were developed and discussed with students.

2. Architecture of a vision process: The students were then instructed to think through their
own chosen project topic systematically with the help of a structured vision process. In
so doing, they were to fall back on a process model of visionary leadership known
within the context of organizational change management (Nanus 1992), which the two
course instructors had adapted to the context of urban transformation processes.

3. Methods of futurology: In the third thematic block, basic principles concerning com-
plex systems were taught and some methods of futurology were presented by way of
example such as
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Fig. 11.1 Poster presentations of the results of the seminar. The task of the visualization was to
develop a self-explanatory and inspiring project presentation formatted on an AO-size poster con-
taining all of the important information regarding the understanding of the “vision,” as well as its
implementation. (Source: representation by students at FH Potsdam; left: Manuela Goschy, Lucas
Horn, Paulina Kietzell and Stefan Pudellek; right: Johanna Olm and Sebastian Witzke)

* SWOT analyses (a tool for assessing the strengths, weaknesses, opportunities and
threats associated with a project),

* Delphi studies (multi-stage expert interview; e.g. Schroder et al. 2011),

* scenario analysis (software-assisted generation of consistent, plausible development
paths; e.g. Scholz and Tietje 2002),

* gsystem dynamics models (mathematical description of the variable relationships; e.g.
Prytula 2011) or

e agent-based simulation (modeling of agent behavior in the social system; e.g. Wolf
et al. 2015).

Students were familiarized with the approach associated with the methods, and for
what purposes they are used.

4. Communicating visions: Last but not least, the effective use of suitable media (figures,
diagrams, texts and other media) and the empowerment of different perceptual chan-
nels of the target groups contribute to the understanding and acceptance of a project.
Among other things, there was discussion of the experimental studies through which
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the effectiveness of different ways of communicating a vision for the future within the
context of urban development processes was examined (e.g., Shipley and Michela
2006).

11.4 Didactic, Methodological and Organizational Challenges

The project course “Visionen Urbaner Zukiinfte — Leitbildprozess Potsdam” (“Visions of
Urban Futures — Process of Developing a Model for Potsdam”™) serves as an example of the
challenges that accompany inter- and transdisciplinary inquiry-based learning. In our
experience, the following organizational and methodological principles have been shown
to work (cf. also Mieg et al. 1996; Stauffacher 2001):

(1) Project work in interdisciplinary groups makes results-oriented work possible and does
not overwhelm the students with subject-specific detailed knowledge. The project
forms the “common thread” in the seminar, along which specialist knowledge, profes-
sional and personal competencies, interdisciplinary and complementary perspectives
can be imparted. In the above example, the added value of interdisciplinary work lay in
particular in studying urban development tasks (strategies for growth or shrinkage pro-
cesses, demographic change, etc.) both from a planning perspective (spatial structures,
building structures and infrastructures) and from a socio-psychological perspective
(values, leadership models) using methods associated with futurology.

(2) Good preparation, coordination of learning objectives and working methodology are
essential prerequisites for a successful course, in particular when multiple instructors
are involved, as is the case with “InterFlex” courses. It is useful to have an elaborated
schedule for the respective courses with exact assignments of responsibilities, meth-
ods and media used, as well as defined learning and intermediate goals (milestones).
It is advantageous if the instructors already coordinate their subject-related perspec-
tives with one another during the preparation and then focus the discussion during the
course on concrete questions pertaining to the project work.

(3) Early involvement of practice partners in the design of the seminar and in implement-
ing the course itself has proven to be successful, e.g. through lectures or guest reviews.
Practice partners can present real problems from a mostly non-academic perspective.
The involvement of practice partners requires a degree of coordination and prepara-
tion time that should not be underestimated. Here, binding appointments and a clarifi-
cation of the respective expectations and roles are helpful.

(4) Field visits or excursions have proven to be very beneficial for the learning process. In
addition to a practical view, these offer in particular the opportunity for students to
meet each other amongst themselves, as well as for students and instructors to interact
with one another in an informal way. An excursion allows the group to have shared,
holistic experiences and fosters communication within the group since its activities
include concrete organizational tasks must be solved. The shared experiences can be
referenced in later discussions.
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(5) Finally, one should not have unfulfillable expectations of the results of the seminar.
Frequently, only limited relevant research results can be obtained within the frame-
work of a university course, in particular due to students’ limited time resources.

“Failure” also sometimes provides useful learning outcomes. Any experience can be
considered a useful one if it prompts new insights and actions. Often, however, new incen-
tives and ideas emerge in inter- and transdisciplinary teaching contexts that can then
inspire the instructors’ research program. In addition, teaching in the InterFlex format
offers the opportunity to try new research ideas in a low-threshold way.

11.5 Theses on Inquiry-Based Learning in the Context
of Inter- and Transdisciplinarity

Finally, we would like to present our experiences and our reflections on inquiry-based
learning within the context of inter- and transdisciplinarity in the form of three theses.

Thesis 1: Inter- and transdisciplinarity require a new unity of teaching and research.

Classifying courses as non-research-oriented “compulsory or basic subjects” (usually
with a focus on lecturing-centered teaching methods) and “inquiry-based learning” is not
(or no longer) up-to-date in terms of a successful transfer of knowledge and preparation
for professional practice according to the common thesis of the present volume. This espe-
cially applies to inter- and transdisciplinary research and teaching topics. In a society that
is permeated with “wicked problems” (see above), in practice, every problem solution
constitutes a research process. As such, the integration of interdisciplinary knowledge and
the reduction of uncertainty with respect to the pure application of secured disciplinary
knowledge are the central challenges. It is therefore very important to confront students
with uncertain knowledge, or different or deviating knowledge and positions, so that they
can practice the ability to independently assess complex issues.

Therefore, the development and training of competencies for problem-solving strate-
gies as well as knowledge, project and group management should be a priority in inter- and
transdisciplinary teaching. It is more expedient to confront students with complex prob-
lems and issues derived from those problems, the solution to which then requires that
content and methodology be learned. Here, educators provide support, but there is a cer-
tain dissolution of the traditional role relationship. Although educators may have a head
start in terms of experience, they are fundamentally faced with the same challenge as the
students when faced with complex “wicked problems” and the limitations of their own
knowledge. Interdisciplinary and transdisciplinary educators and researchers are also con-
stantly in the position of having to acquire new, unfamiliar knowledge and thus are able to
serve as “‘somewhat more advanced” role models for students instead of as authoritative
mediators of knowledge.
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Thesis 2: Inquiry-based learning can serve as a testing ground for larger innovation
processes.

As a learning institution, a university as a whole must be able to transform itself and
adapt to changing technological, ecological, and socio-economic challenges. To this end,
inquiry-based teaching offers a suitable testing ground and learning arena in order to
develop innovations in a manageable learning context. At the same time, by involving
practice partners, requirements from society, the economy, and the development of tech-
nology can be brought directly into the university. In the long run, ideas for new content
concepts or organizational forms for bachelor’s and master’s degree programs may be
created as a result, for example with networked, interdisciplinary courses, which help to
secure the quality and innovative capacity of the university.

Course-immanent and inter-semester tools for quality control and improvement must
be implemented in the courses themselves. These include, inter alia, appropriate forms of
teaching evaluation or peer feedback, both between students and between educators. Thus,
the adaptability of the teaching concepts can be facilitated within the seminar itself as well
as across semesters. Inquiry-based teaching can be represented by the image of a develop-
mental spiral, where both individual and organizational-structural development continues
to occur. “Errors” and “failure” cannot be ruled out in innovation processes and must also
be allowed in innovative teaching formats.

Thesis 3: Inquiry-based learning can act as a catalyst on the development of application-
oriented research collaborations.

Inquiry-based teaching can serve as a building block in the strategic development of
research projects, when courses are used either as a starting point for, in support of, or as
a complement to research projects. Interdisciplinary courses can be used as a basis for
identifying additional research activities or to support such activities by adding depth.

Inquiry-based teaching can be excellent for initiating practice collaborations and for
exploring research topics. Ideally, this creates win-win situations for the practice partners,
who can benefit directly from the results of practice-oriented project work, and who are
therefore motivated to engage in further collaboration, but also for the students, due to the
practical instruction.
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Disciplines

Overview: Disciplines

Our overview of inquiry-based learning in teaching encompasses 21 disciplines, including
traditional disciplines such as philosophy and medicine as well as newer disciplines such
as design and sustainability sciences. For this presentation, we will forego an attempt to
create a complete discipline classification system. Instead, we introduce four classes based
on three typical disciplines in each class. All additional disciplines will be dealt with in
alphabetical order, although some of these could also be categorized as one of the four
classes.

The first class comprises disciplines for which professional development is an issue and
purpose, e.g. social work. In these disciplines, inquiry-based learning is seen in conjunc-
tion with training in a specific type of professionalism. Teacher education is also included
among the selected disciplines. Here, there is a long tradition of inquiry-based learning.
Inquiry-based learning is new in information science, the third discipline presented.

The second class is defined by the life sciences, which extend from medicine to the
health sciences that are currently being developed in contrast or as a supplement to medi-
cine. Here, inquiry-based learning has different functions. In medical education, inquiry-
based learning is largely unknown; in any case, an education in natural science-related life
sciences is research-oriented and inquiry-based learning is an option. In the health sci-
ences, inquiry-based learning is used for professional development in a manner similar to
the disciplines in the first class.

The third class comprises the STEM disciplines: natural sciences, information technol-
ogy, engineering and mathematics. The STEM disciplines are the subject of an educational
policy discussion of their own, on the one hand because of their relevance to innovation
activities in a country, and on the other because of the low proportion of women in these
degree programs. The disciplines are inherently research-intensive; the general question
that arises is: Which formal and methodological basic knowledge would allow students to
begin their own research?
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The fourth class comprises the arts and design, with the three disciplines of the arts,
architecture and design presented by way of example. Education in these disciplines is
mostly project-based and characterized by design exercises. Some lecturers already con-
sider the act of designing to be research. Overall, the role of methods and the understand-
ing of research are rather unclear and the subject of critical controversy. Therefore, the
chapter on design consists of a discussion among design professors.

The remaining disciplines, which were assigned to none of the four classes, are highly
diverse. The series spans business administration on the one hand — where we would antic-
ipate inquiry-based learning, but rarely find it — and theology on the other, where we would
not expect inquiry-based learning, but do find successful examples thereof. Inquiry-based
learning is often introduced via teacher education, where inquiry-based learning is already
the standard (cf. Fichten, in this volume) and is now blazing a trail, for example in theol-
ogy or history, and most recently in business administration as well.

The nine disciplines presented individually reveal a further field of activity for inquiry-
based learning: in interdisciplinary instruction (cf. Prytula et al., in this volume).
Disciplines such as sustainability science or movement sciences (sports) depend on an
exchange with other disciplines. Inquiry-based learning helps students to quickly become
familiar with interdisciplinarity. The same applies to geography and cultural studies.
Traditional disciplines such as legal studies, which are not subject to interdisciplinary
pressure nor need to take care of teaching certification, could benefit from inquiry-based
learning, but are only showing initial approaches to it.
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Inquiry-Based Learning in Teacher Training 1 2

Wolfgang Fichten

In recent years, inquiry-based learning has become an integral part of teacher training as a
guiding principle of a contemporary university education. The background to this is the
development of new educational and study concepts on the one hand, and the structural
changes resulting from the implementation of the Bologna Process on the other. This arti-
cle examines the experiences and research findings on inquiry-based learning in the teach-
ing certification program and discusses perspectives on this.

12.1 Teacher Training as a Context for Inquiry-Based Learning

In recent years, inquiry-based learning has become broadly established in university
teacher education and has virtually become a guiding principle. In the course of the discus-
sion about reforming teacher education, inquiry-based learning gained special signifi-
cance. The reasons for the “career” of this higher education didactic concept within the
context of reflective, research-oriented or research-focused teacher education are complex
and can only be outlined here.

Scholarly Orientation — Skills Orientation — Practice Orientation The Bologna process
requires institutions of higher learning to align themselves with the goals of “employabil-
ity and skills development, i.e. the student’s ability to pursue a professional activity based
on scholarly work (cf. in addition BAK 1970, p. 9). From this perspective, how the univer-
sity will contribute to the qualification of future teachers must be specified. According to
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the consensus, scholarship can provide a basis for professional action by providing and
imparting scholarly theoretical and foundational knowledge. Students should be taught
theoretical knowledge and methodological skills for the analysis of and reflection on prac-
tices. If scholarship is to have any significance for later professional activity, it must not
remain unknown to students; instead, they must take part in the process of acquiring schol-
arly knowledge. Such “participation in scholarship” (BAK 1970, p. 9) has its educational-
theoretical basis: “if scholarship educates, then only scholarship that one ‘works through’
oneself as unconcluded; not scholarship that is merely imparted as concluded” (Huber
20009, p. 13, translated).

An Explorative Attitude as a Prerequisite for Dealing with Uncertainties Regarding the
scholarly nature of the education and, in consequence, scholarship-based professional
activity, the German Science Council (Wissenschaftsrat 2001, p. 41, translated) deter-
mined the following: “A university education should teach and promote the attitude of
inquiry-based learning in order to enable future teachers to use their theoretical knowledge
for analyzing and shaping the professional field, and in this way, should not teach in a
manner that is distanced from scholarship, but instead, should teach with an investigative
attitude.” Research into professionalization has examined the complexity of teaching in
greater detail: Teaching activities are accompanied by an irresolvable element of insecu-
rity. Although recourse to routines that have been developed over time is possible on a
limited basis, these routines fail in novel situational constellations, which therefore require
a reflective type of action (“reflection on action,” see also Huber, in this volume). In deal-
ing with the complexity typical of a given occupation, a type of “researching within the
context of practice” (forming hypotheses, creating, testing and evaluating alternative
actions) or an experimental attitude is required, which can be acquired and developed
through inquiry-based learning.

Developing an Investigative Habit The model of the professional derived from research
findings was used to delineate an ideal image of an instructor who is capable of constantly
critically examining their own goals, of generating alternative interpretations of practical
conditions and of developing new perspectives. In order to succeed productively, the
instructor must not only have an inventory of suitable methods available to them but above
all must have a critical reflexive attitude towards the practice that fosters development
through inquiry. In the discourse on inquiry-based learning, “a habit developed through
the issues and methods of scholarly activity” (Terhart 2000, p. 69, translated) or an “inves-
tigative habit” is an essential target component. What is meant here is the internalization
of a curious, skeptical view of the practice, which adopts the mode of scholarly inquiry,
making certainties consistently available. Such an attitude makes it possible to question
pedagogic activities as well as the understanding of school and teaching, in order to gain
orientation for future action. It is aimed both at mastering practice by generating one’s
own solutions to problems and at fostering the professional development of the
instructor.



12 Inquiry-Based Learning in Teacher Training 131

12.2 Contours of Inquiry-Based Learning

The slogan “professionalization through inquiry-based learning” has become a common-
place in academic discourse. Ludwig Huber (2009) criticizes the “inflationary” use of the
term, which threatens to blur the contours of the concept. Koch-Priewe and Thiele (2009,
p. 271) state that the concept has “innumerable facets” and allows for numerous variants.
A common feature of the realization approaches documented in Roters, Schneider, Koch-
Priewe, Thiele and Wildt (2009) is that inquiry-based learning is primarily directed “at
different forms of reflectivity and participation in scholarly, methodological discourse”
(ibid., p. 279, translated). Wischer, Katenbrink and Nakamura (2014, p. 12 et seq.) attri-
bute the diversity to the “context-specific basic conditions and formal structures that allow
inquiry-based learning [...] to be developed in the respective degree programs in the first
place” as well as the absence of a definition on which a consensus can be reached. There
is no consensus on the question as to “what inquiry-based learning is even supposed to
achieve and what conditions must exist so that the respective goals can be reached” (ibid.,
p- 15, translated).

The following definition clarifies the concept: “Within the context of teacher training,
inquiry-based learning is understood to be the acquisition of experience, knowledge and
competencies based on a self-reflective and theory-based confrontation with school as an
area of activity” (Ministerium fiir Schule, Jugend und Kinder des Landes Nordrhein-
Westfalen, cited in Wilde and Stiller 2011, p. 171, translated).

While Huber’s definition (see, for example, Mieg, in this volume) places the research
process in the foreground and emphasizes the aspect of independence, the goal and result
of inquiry-based learning are addressed in the quoted definition: The component of reflec-
tion can be situated in the discourse on professionalization, while the reference to theory
can be justified by the academic nature of a university education. Both components are
mutually dependent, since it is indispensable for reflection intended to question one’s own
subjective theories to reference scholarly theories.

Accordingly, inquiry-based learning exhibits three central characteristics: indepen-
dence, relation to theory, and reflection. It is not easy to implement these characteristics,
as the descriptions of various course formats show (Roters et al. 2009; Huber et al. 2009;
Katenbrink et al. 2014). Ideally, seminar concepts should be geared towards meeting all
three criteria. This shows that the realization of inquiry-based learning is a didactically
demanding task that may not be mastered right away, which — in a manner analogous to
that of school instruction — suggests an experimental approach to one’s own higher educa-
tion instruction.
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12.2.1 Approaches and Formats of Inquiry-Based Learning

As noted, inquiry-based learning in teacher training encompasses a wide spectrum that
ranges from its inclusion in practical studies, compulsory elective modules in the educa-
tional sciences and its establishment in internships requiring intense supervision. The vari-
ety has forced attempts at classification, which can be based, inter alia, on the aspects of
participation (cf. Fichten 2010, p. 149) and dimensioning. The spectrum extends from
limited observation tasks in a general school internship/job orientation internship to com-
prehensive projects within the context of research modules based on educational science
and of the practical semester. In the course of implementing inquiry-based learning in
teacher training, consequential determinations were arrived at. Very little attention has
been paid to the approach developed by Huber (2009, p. 18), who mentions various imple-
mentation options that allow students a high degree of independent activity in complex
task formats, taking into account discipline-related conditions (researching, excursions,
simulations, etc.).

The “internship solution” is currently the most common form of inquiry-based learn-
ing — in many places, it’s the only form. One of its positive aspects is that it allows the
individual’s own practice can be taken into consideration. Academic studies’ increased
orientation towards practice and the subsequent expansion of the practical part of those
studies do not guarantee unto themselves that prospective instructors will later work pro-
fessionally in that occupation, however, since there is a risk that the practices observed
will be adopted without reflection. Inquiry-based learning is intended to counteract this
and contribute to a perception and analysis of the practice at a distance, from a position of
observation associated with research.

Linking student research with internships has far-reaching consequences for students
as well as for supervising instructors, because it makes inquiry-based learning a compul-
sory study component for all. This corresponds to the position of the Federal University
Assistants’ Conference (BAK 1970): “participation in scholarship” for all, and right from
the start. Inquiry-based learning is an element of academic studies that requires intensive
supervision; instructors’ limited capacities must be distributed among larger groups. In
addition, academic achievement must be certified and assessed. The inquiry-based learn-
ing that was established in the old degree programs took the form of an elective course that
was used by particularly interested and motivated students. If inquiry-based learning is
obligatory for all, it can no longer be assumed that one is only dealing with motivated
students, meaning the issue of motivation must be raised in an entirely different way (cf.
Huber 2009).

12.2.2 Realization Approaches
Inquiry-based learning that is not linked to internships has been increasingly used in

teacher training since the end of the 1990s. As such, the focus is placed less on individual
professionalization, and more on the benefits for school and teaching development.



12 Inquiry-Based Learning in Teacher Training 133

Oldenburg team research is an example of this (Fichten and Meyer 2009). Instructors
participate in seminar sessions and actively participate in research based on two-hour
blocks of time. Teams comprised of instructors and students research issues that arise from
within a school context. Research projects are oriented towards action research; their aim
is to generate solutions or a framework of action for school and teaching-related problems.
The team research program, which has existed since 1996, was carried out as a one- to
two-semester seminar within the scope of a pedagogic portion of academic studies.
Comparable courses exist at other locations (e.g. Bielefeld, Hamburg, Osnabriick).

Evaluation results concerning team research show that students take away a changed
view of the problem from their involvement in the research, i.e. personal assumptions are
relativized or changed (cf. Fichten and Moschner 2009, p. 251 et seq.). The intensive
engagement with school-related issues (the relevance of which to one’s own qualification
becomes clear) contributes to students frequently pursuing the contents more deeply and
more extensively (for example in state examination (Staatsexamen) theses or masters’
theses). Students acquire interdisciplinary competencies (e.g. a capacity for teamwork or
collaboration) as well as research competence. In their own estimation, they are better able
to evaluate published research reports and have a more differentiated and critical view of
scholarship. In view of the limited theoretical framing of the projects, the increased appre-
ciation of scholarly theory by some students is somewhat surprising.

The concept at RWTH Aachen (Boelhauve 2009) presents an example of an “internship
solution” which provides one gradation of inquiry-based learning. The first element of
inquiry-based learning is linked to the introductory school internship during the basic
studies (Grundstudium). In the preparatory seminar, central tasks of the teaching profes-
sion are developed; these provide a “structuring instrument” for the focal points of the
observation task to be performed during the internship. The educational science and the
teaching methodologies of two subjects are involved in the “field studies” module during
the primary studies (Hauptstudium). During the internship, students carry out previously
agreed-upon “investigative tasks” that have been framed in terms of educational and
didactic theory. They may select the subject on which the content of the project will focus
from among the disciplines involved in the module.

The introduction of the practical semester — which has been completed in some federal
states of Germany, and is pending in others — creates further possibilities for implementing
inquiry-based learning. The practical semester in Lower Saxony, which was introduced for
the degree programs for elementary, secondary and junior high school education, includes
what is known as a “practical block,” during which the students themselves teach up to 40
hours. In addition, this block also includes the Projektband or project phase (in other fed-
eral states: study project, research task), in which an empirical study relating to school or
instruction must be conducted; a number of variations for this study are specified (cf.
Klewin and Schiissler 2012: Varianten der Studienprojekte in NRW). There is adequate
time for student research projects due to the length of the practical semester. However, in
addition to the observed lessons, the interns involved in the program must also prepare and
teach their own lessons and so they cannot focus exclusively on their research project.
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An example from biology didactics at the University of Bielefeld shows how inquiry-
based learning can be shaped during the practical semester (Wilde and Stiller 2011). In the
preparatory seminar, theories that are relevant to biology didactics and their possible
applications are presented in class, along with lesson-planning methods. After the theoreti-
cal portion of each seminar session, an attempt should be made to integrate the respective
theory into concrete lesson plans (presentation of different lesson designs and assessment
of the same against the backdrop of theory). The methodological foundations for student
study projects will be imparted in the supervision seminar and linked with issues that are
based on theories relating to biology didactics. Students will then create a lesson plan and
a questionnaire for class evaluation, taking into account the selected theory. The lesson is
held and evaluated with regard to the respective issue, and the results are presented in a
project report or as a poster.

Experiences with inquiry-based learning in teacher training are as varied as the formats.
There are nevertheless some convergences:

* Inquiry-based learning succeeds when the seminar is designed with a balance of guid-
ance and independence. In the case of Oldenburg team research, the percentage of
direct instruction alternates with extensive phases of self-regulated teamwork and addi-
tionally required individual work.

* Inquiry-based learning focuses on students’ learning gains. As newcomers to research,
students must be taught research competence so that they can carry out an empirical
investigation to their own satisfaction and mark it down as a success. If this does not
happen, it will hinder the development of an investigative habit.

* Depending on the format, the student projects are determined by the needs and prob-
lems expressed by schools, or by contents imparted in the preparatory seminar, the
practical relevance of which is to be examined.

e Teaching both research methods and disciplinary content in a single seminar results in
an overload. A combination of courses belonging to a module with primarily research-
related and content-oriented seminars appears to be a suitable system.

12.2.3 Perspectives on Inquiry-Based Learning in Teacher Training

Given its widespread establishment in university teacher education, it is not particularly
daring to predict that, in the future, inquiry-based learning will continue to play a role as
an element of academic studies and will be significant in the training of prospective teach-
ers. The extent to which it will sustain its position, however, depends on the processing of
questions that have arisen over the years regarding site-specific implementation.

In its implementation in teacher education, inquiry-based learning has become associ-
ated with a number of goals, requirements and effects that must be implemented due to the
inclusion of various discourses (professionalization, competence and practice orientation,
etc.), and thus the original approach and the intention associated therewith are scarcely
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recognizable. For example, the educational-theoretical reasoning set forth in the BAK
paper (1970) has receded into the background these days, where the focus is not so much
on personal development as it is on professional qualification. In view of what is, in prin-
ciple, welcome diversity in the available interpretations and approaches to implementa-
tion, which can also lead to arbitrariness, it is necessary to understand fundamental features
of inquiry-based learning, as well as to clarify and contour the concept.

A further problem area stands out with regard to positioning the curriculum of inquiry-
based learning. Katenbrink and Wischer (2014, p. 122) have noted a tendency for inquiry-
based learning “to be added, as it were, to other targeted competencies and concepts of
teacher education.” Imparting research competence, for example, is “simply added to the
already diverse goals, standards and competence profiles for teacher training” (ibid.,
p- 123). The lack of or insufficient integration of student research into the overall curricu-
lum means, inter alia, that when inquiry-based learning is situated later in the course of
study, students have very little knowledge on which to build. The positioning of the cur-
riculum must not be limited to the module level, but must instead be based on the entire
course of studies and lead to the construction of a spiral curriculum that allows connec-
tions to be made within.

Attention is paid to the various institutional relationships and constellations of agents
associated with the implementation of the concept. Since student projects are established
at the school, the school’s expectations, interests and requirements also come into play.
There is a need for coordination and clarification (e.g. with reference to the participation
of study groups in research studies, contact persons at the school, etc.). As such, obliga-
tions and responsibilities must also be specified and defined. One problem, among several,
is that the timing of events at the university and at school differ, and therefore there is usu-
ally only a limited timeframe for student projects, with the exception of the practical
semester.

What should be decisive for the prospects of inquiry-based learning in teacher educa-
tion is whether — and the degree to which — the intended goals are reached and the postu-
lated effects occur. Available evaluation results indicate that some target components have
been reached (see above). The validity of the findings is limited, however, since it is not
possible to determine which effects are attributable to the respective settings and contexts,
and which are genuinely attributable to inquiry-based learning. Among other things, the
question arises as to the level of reflection students achieve through the practical semester
and inquiry-based learning. The “bulky” construct of reflective competence has already
been operationalized for studies in this regard (cf. Leonhard et al. 2010).

In the case of inquiry-based learning, it is repeatedly emphasized that the process is
more important than the results, and the development of research-oriented behavior is
more decisive than the acquisition of knowledge. If one admits that inquiry-based learning
primarily depends on the formation and internalization of certain dispositions and atti-
tudes towards practice, and if one assumes that this is actually achieved, the question
remains whether students will take this attitude from the university learning situation and
transfer it to other situational contexts, and how stable that attitude will be (transfer and
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stability hypothesis; cf. Fichten 2010, p. 159). This means that, ultimately, it will only be
possible to assess the effectiveness of inquiry-based learning more precisely by basing that
assessment on comprehensive longitudinal studies, which currently have yet to be per-
formed. If it should turn out that the envisaged research-oriented behavior is a short-lived,
fleeting phenomenon, this would likely have repercussions for the extent to which the
concept is used in teacher education.

A “scenario” of this kind is not too farfetched. The three phases of teacher education
(university education phase, internship, further teacher education) should be considered as
a single entity (Terhart 2000). The second phase is still centered on social integration into
the profession and on “teaching classes.” An explorative-developing, critical reflective
attitude, which students have acquired via the first phase of inquiry-based learning, seems
to be hardly in demand in internships and will therefore possibly be abandoned. Such an
attitude is more likely to be permanent and to be included in the student’s professional
activity when all phases of teacher education include elements of inquiry-based learning.
While the second phase has a deficit in this regard, there are isolated approaches and proj-
ects in further teacher training (e.g. Andreitz et al. 2014).

Klewin and Kneuper (2009, p. 84, translated) state: “Overall, it seems to be [...] neces-
sary to first differentiate the precise description of students’ learning processes in inquiry-
based learning processes in greater detail. Only then can the competencies (that can be)
acquired within this process be grasped theoretically and then studied empirically.” Some
publications exist for this first step of the indicated pragmatic-inductive path, and it would
be decisive for the prospects of inquiry-based learning in teacher education if we were to
take the second step now.
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Research-led teaching is designed to give students the opportunity to engage with their
learning process and develop the skills needed to build their professional identity through
active participation in the scientific cognitive process. Here in particular, social workers
need research-oriented behavior, hermeneutic competencies and reflexivity in order to
master the imminent requirements of case comprehension and case processing in a profes-
sional way.

13.1 Research-led Teaching - Central Aspects

From a subject-scientific perspective, learning is understood to be a social, subjectively
justified action, embedded in the respective social relations. Learning processes are there-
fore not extrinsically available and, at best, can be supported by others. Perceived action
problems that are to be overcome in order to secure or expand the individual capacity to
act represent the starting points of learning processes (Holzkamp 1995). Elaborating on
this, Joachim Ludwig (2014) assumes that, in addition to learning processes, research
activities also begin with the perception of current action problems and — in the event that
this is accompanied by the development of knowledge — ideally results in an expansion in
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social participation. He therefore argues in favor of designing a “teaching in the format of
research” (Ludwig 2014, p. 12), in which the teaching content can be linked with students’
action problems in order to develop behavior-influencing questions, in the course of which
students can participate in scientific cognitive processes.

According to Wolfgang Fichten and Hilbert Meyer (2014), student research is only
realized if the collection and evaluation of the data has been done in a methodologically
controlled manner in accordance with scientific standards. Learning processes that are
intended to go beyond a mechanical practice of data collection and evaluation require
consistent reference to the subject, as well as critical engagement with the researchers’
(own) research practice (Fichten and Meyer 2014). Against this background, the present
article will summarize, as research-led teaching, all of the teaching settings that seek to
link research and teaching, and that invite students to actively engage in the process of
generating scientific knowledge. The range extends from courses in which it is possible to
integrate student learning (and research) questions into the discursive debate on epistemo-
logical foundations and research methodologies to the formats of students’ direct involve-
ment in real research projects, for example within the context of teaching research
projects.

Research-led teaching should, in principle, address all students, not just those who see
their future career path in science. By critically considering and applying specialist and
methodical knowledge, it is possible to acquire key occupational qualifications. The focus
will be on skills required for method-based action — for the analysis and critical classifica-
tion of the resulting findings — in each case with the goal of being able to form one’s own
position, including in relationship with the professional community. Reflecting on one’s
(own) cognitive process simultaneously promotes conscious responsibility for one’s own
learning processes. For the introductory phase of the course of study, Ludwig (2012)
emphasizes the goal of accompanying students from the learning culture that characterizes
school into the scientific research culture as well as of introducing them to the specific
subject culture. Associated therewith is the challenge that students learn to differentiate
between everyday knowledge and scientific knowledge in the future, and ideally be able to
use both forms of knowledge productively.

13.2 Social Work - Reflexivity and Hermeneutic Competence
as Central Developmental Goals

The central task of the bachelor’s degree in social work is to prepare students for very
heterogeneous and complex fields of work, which are characterized by ambiguity and
inconsistency. The professional actors face the challenge of having to grasp the specific
problems of the addressees of social work in a differentiated and contextualized manner
and to open up scientifically justified options for action on the basis of a professional
working alliance (Oevermann 2013).

Despite available planning strategies and methods of action, social workers cannot
handle life praxes that have become critical in a standardized way if they wish to be



13 Inquiry-Based Learning in Social Work 141

professionally active. Rather, they must fundamentally consider each individual case unto
itself, but also grasp that case in terms of its situatedness in the social milieu in order to be
able to make appropriate recommendations for action in accordance with the specific life
praxis. At the same time, they are called upon to tolerate recurrent antinomies and uncer-
tainties, and to process these by relating them to one another (Oevermann 2013; Becker-
Lenz and Miiller-Hermann 2013). The development of a professional identity therefore
requires a highly reflective approach to the knowledge acquired (Dewe and Otto 2012) and
also includes the capacity for critical reflection on existing power structures and embed-
dedness in the form of societal disciplinary measures (Oevermann 2013).

At its core, professional action in social work practice is based on a complex process of
understanding the case based on the inductive-deductive interplay of a case analysis; over
the course of this analysis — however it may be organized — processes for providing assis-
tance must be kept dynamic. Those who are professionally active must therefore always
reassure themselves of the appropriateness of the options once selected. Both the primary
case information and the subsequent (self-)reflection process about the course of the case
are based on the same professional approach, as outlined by Ulrich Oevermann (ibid.).

Thus it is initially an issue of recognizing and understanding the idiosyncrasy, the
agents’ inherent, subjective horizons of meaning. It is only in the next step, the reconstruc-
tion of the case structure, that the challenge becomes to identify the generalizable patterns
hidden within it and to make them accessible to methodologically motivated processing,
while recognizing the realized inner logic. The necessary central capability can be under-
stood as a capacity for self-reflection and enables the specific relation of scientific knowl-
edge and professional action strategy in socio-pedagogical practice (Schmidt-Wenzel
2012). Consequently, the practice alone can become the venue for professional activity
that must constantly be rearranged.

13.3 Research-Led Teaching in the Study of Social
Work - An Overview

Although research in social work has a long tradition (Miethe and Schneider 2010),
Thomas Rauschenbach and Werner Thole (1998) critically scrutinized the research culture
of social pedagogy in 1998. They call for stronger profiling as well as a scholarly debate
on research in the subject as well as for supportive basic conditions for expanding research,
with an eye towards the relevance of research to formation, stabilization and recognition
as a scientific discipline. In the meantime, a social-pedagogical research landscape has
established itself. It has a variety of research approaches (Schefold 2012), as well as a
lively discourse on its own research practice, which grapples with the requirements for
social-pedagogical issues, for example (Oelerich and Otto 2011). These developments
have and still do influence the academic education for the professional field of social work.

Thus, research-led teaching has long since played a role in shaping higher education
instruction for degree programs in social work and is echoed in various teaching formats.
Teaching research projects, which allow students to work on research questions
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independently by incorporating their previously acquired knowledge and methodological
knowledge, are very popular. They are supervised in this learning and research process by
instructors. The structure and configuration of the project’s contents are very heteroge-
neous (e.g. Schimpf and Gobel 2015; Pichler 2009; Schmitt 2007). However, internships
are also used to carry out student research projects, which are then flanked by research-
methodological seminars (e.g. Griesenhop and Hanses 2005). Research workshops, on the
other hand, are places where students should be supported with mutual critical exchanges,
especially during data analysis (e.g. Reim and Riemann 1997). In addition to these teach-
ing formats, which allow students to conduct research themselves, there are courses in
which students grapple with the research methodology of research projects that have
already been carried out in critical-reflective discussions (e.g. Riemann 2010).

Three essential goals are pursued when incorporating social-pedagogical research in
the study of social work, according to Gisela Jakob (2005). Firstly, students become famil-
iar with relevant research methods that will enable them to critically classify future scien-
tific studies in terms of their cognitive value. Secondly, collaboration in (student) research
projects allows students to become familiar with and take on the role of researcher, and to
thereby reflect on potential correlations between their own biographical experience and
their subjective actions in the research process. Thirdly, by implementing qualitative-
reconstructive research methods in particular, students can further develop their capacities
for analysis and self-reflection, which are important competencies for future professional
practice in the field of social work. Here, this must not result in a shortened transfer of
research methods to action methods. At issue instead is preserving the open, self-reflective
mode of knowing developed over the course of qualitative research for future professional
practice (ibid.).

The focus on qualitative-reconstructive research methods in the study of social work
(Jakob 2005; Kricheldorff 2010) is due, inter alia, to the tenets and principles of these
methods. In the tradition of qualitative research, complex life situations must be grasped
from the perspective of those who have been researched in order to subsequently recon-
struct the subjective contexts in the course of the assessment and analysis, taking into
account their social interconnection. In teaching research projects in which qualitative
research methods are applied, students already have direct access to potentially unfamiliar
living environments within the context of their data collection. This insight can mean a
broadening of perspectives for them with reference to the existing diversity of social real-
ity. The reconstruction and analysis of those living environments is done from a reflective
distance within the context of the assessment (Hanses 2012). The dominance of qualitative
research methods in the study of social work is also reflected in the literature, which pres-
ents examples of teaching formats utilizing research-led teaching (e.g. Schimpf and Gobel
2015; Schmitt 2007; Griesenhop and Hanses 2005).

In addition to the generally emphasized importance of action and reflective competen-
cies, Ingrid Miehte and Johannes Steher (2007) stress that participation in teaching
research projects fosters the independence of students, who (must) plan and perform the
research process autonomously. While freely selecting the research question may be
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perceived as especially inspiring and supports the development of an intractable research
attitude, commissioned research is faced with the challenge that the differing interests of
clients, researchers and subjects must be taken into consideration in the research design
(ibid.). In research-led teaching settings, instructors should primarily function as advisors
who support students, especially when faced with difficult situations, so that errors and
problems can be perceived as possible learning approaches.

13.4 Practical Example: Core Format of Research-led Teaching
in the Bachelor’s Degree Program in Social Work
at the University of Applied Sciences Potsdam

A comprehensive concept for research-led teaching was developed at the University of
Applied Sciences Potsdam (FH Potsdam) for the bachelor’s degree program in social
work, which allows all students to approach the subject matter being learned from an
explorative perspective throughout the entire course of studies in teaching formats that are
anchored in the curriculum. All students take part in the two-semester workshop at the
beginning of their academic studies. In the fourth semester, students complete a super-
vised internship. In the last two semesters of study, they choose between an instructor
project and a student project.

13.4.1 Core Format of Workshop

Since the winter semester of 1996/1997, the two-semester workshop has been imple-
mented as a mode of a structured degree program phase in the module system for the
degree program in social work at FH Potsdam, and thereby connects three foundational
perspectives that can scarcely be discussed independently of one another. For the sake of
clarity, however, this separation is temporarily carried out here.

Firstly, the module supports student socialization in the general research and learning
culture at an institution of higher learning, which, as a rule, clearly stands out among
previous learning experiences within the context of the institutional acquisition of knowl-
edge. The group, which meets once a week for a full day (known as the “workshop day”),
forms at the start of the semester based on the individual decision in favor of one of six
available framework topics.

The core goal in the second concern of the workshop module is to allow students direct
access to the subject culture of social work. How does one speak in theory and how does
one speak in practice about the societal problems inherent in social work? How does one
behave and with what professional justifications? Where do those who practice the profes-
sion see themselves?

And thus the third concern of the workshop module has already been formulated: direct
work with the subject matter in a research-led teaching mode. After a theoretical and
methodical introduction, students work on a self-chosen issue. They approach the subject
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matter in an interest-led exploratory movement and test their methodological and subject-
related knowledge for the first time. Students not infrequently come up against unexpected
obstacles in research practice and are confronted with the current limits of their own abili-
ties in the course thereof as well. A central teaching task of instructors is to help students
learn to acknowledge failures and wrong turns as unavoidable, even logical stages on the
way to occupational professionalism and that these can be used as opportunities for
development.

13.4.2 Core Format of Internship

The fourth semester is the practical semester within the degree program in social work.
Students must go about finding an internship placement that is suitable for their (learning)
interests early in the process. “University day” takes place once a week, during which
students leave their institutions to participate in supervision classes and practical supervi-
sion seminars in alternation. Both courses complement one another as spaces for exchang-
ing opinions with other students, as a podium for clarifying current problems in
which — committed to its original intention — the focus of supervision is on advising in
case-specific action problems and the involvement of the individual.

Practical supervision seminars, on the other hand, seek to clarify structural and subject-
related methodological questions. During these consultations, the student practice projects
in particular are on the horizon. This is because students are required to initiate, carry out
and, ultimately, evaluate an action or a research project. Students can freely select the topic
and method for these projects, however. If the focus of these research projects is on empiri-
cally researching a subject from the current field of practice, action projects deal more
significantly with the implementation of concrete project ideas in the respective institu-
tion, for example organizing an exhibit, a theme day, etc., while the research orientation is
only indirect.

13.4.3 Core Format of an Instructor/Student Project

At the end of their studies, students have the opportunity to pursue their current learning
and research interests for two semesters. The theory-practice module offers two different
modes for this, which allow a possible tie-in to students’ interests, to some extent to vary-
ing degrees. On the one hand, there is the chance to carry out what is known as a “student
project” in relative autonomy, in collaboration with other students. On the other hand, it is
possible to work on an “instructor project,” which, as the name already suggests, is based
on the notion of a corresponding initiative of the respective instructor.

We will first outline the model for the student project here; the model allows self-
determined learning in accordance with one’s own interests like no other didactic concept
in the course of studies so far. Thus, within the context of the student projects, which start
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in the fifth semester, it is possible to engage intensively with a topic identified as a problem
in a student working group and work on that topic from a scientific perspective. In this
context, students work independently with a free time schedule and with minimal instruc-
tor support, which becomes an issue when an actual need for advising arises. As a general
rule, such needs are of a methodological or conceptual nature.

Within the context of so-called instructor projects, students become part of a scholarly
cognitive process under the guidance of an instructor, said project either focusing on an
action problem that must be solved in practice, or that pursues a specific research question
within the context of empirical social research. In contrast to the student projects, there is
a significantly more intensive collaboration between students and instructors in the case of
the instructor project, since both are directly involved in the same working process, work-
ing cooperatively on a single project.

The findings and benefits of the work and research processes completed in the course
of the student or instructor projects are presented for discussion at the end of the sixth
semester both in the form of detailed written reports, and in the form of presentations that
are often accessible to the entire university (e.g. as exhibitions or at conferences that are
based on the project).

13.5 Conclusion

The exemplary depiction of teaching formats and the mediation contexts on which they are
based show that research-led teaching has the potential to allow students to be exposed to
knowledge that is oriented towards their interests right at the start of their studies. A series
of general requirements both for the basic conditions and for the agents involved can be
formulated for the design of these teaching settings. In principle, all of those involved,
both instructors and students, face the challenge of engaging in an open, uncertain learning
and research process. While the students actively contribute to the project, formulate their
questions and ideas, and work autonomously on the jointly coordinated steps in the
research team, it is the task of the instructors to assist the students and tolerate their poten-
tial self-will, and not prematurely provide their own expertise and methodological knowl-
edge (cf., for example, Miethe and Stehr 2007).

The presented teaching formats from FH Potsdam provide all of these creative spaces
and give students the opportunity to participate in scientific cognitive processes via a
reflective engagement with relevant bodies of knowledge and research methods, thereby
creating the foundation for the development of their own professional identity. Against this
backdrop, the formats for research-led teaching in the bachelor’s degree program in social
work that are established in the curriculum actually serve an orienting function, even for
other disciplines. Utilizing this potential, including in the sense of interdisciplinary work
has currently led to the idea at FH Potsdam of allowing students in various disciplines to
conduct research on a current social problem that they select themselves over the course
of the first and second semester.
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Inquiry-Based Learning in Information 1 4
Science

Antje Michel and Hans-Christoph Hobohm

Inquiry-based learning has selectively found its way into the teaching of information sci-
ence — not as a didactic guiding principle, however. In the following article, the basic
conditions for research in information science and the application of methods in the disci-
pline will be used to work out the opportunities provided by using inquiry-based learning
formats in information science.!

14.1 Basic Conditions for Information Science Research

Information science is a relatively new discipline within the scientific landscape. The
increasing production of scientific information as well as its integration into mechanisms
of economic exploitation and political utilization — which, for example, became apparent
in 1957 as a result of what became known as the “Sputnik crisis” — required that the pro-
cess of conveying information be professionalized to the same degree as the process of
generating information in research and development (Kuhlen 2013). A major impetus for
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the development of academic information science in the Western world came in the wake
of the social and scientific-political discourse as a result of the Weinberg report, as “infor-
mation,” understood as the meritorious good and common good, drew increasing attention
(Weinberg et al. 1963).

In Germany, information science was developed as a concept based on the documenta-
tion science founded in approximately 1895 by Paul Odlet. In terms of content, these days
they are an integration of documentation science, library science and archival science and
focus on the social concepts of “information” and “knowledge” from the perspectives of
information processing, of the representation of knowledge, of “information retrieval”
(thus the computer-aided search for complex content), of information behavior and of
information transfer (Umlauf 2011). In the international context, they have always been
associated with the provision of information as “library and information science” (abbre-
viated as LIS).

Although information science is more or less extensively anchored at a total of 12 insti-
tutions of higher learning in Germany and information science research activities occur at
a pace commensurate with this number, Germany lacks a genuine information science
research culture. There are three essential reasons for this:

First, a large proportion of scientists in information science and research in Germany also
belong to other disciplines. This is the result of the fact that a high proportion of infor-
mation science education takes place at universities of applied sciences. Since these
institutions do not possess an independent right to award doctorates, German informa-
tion science has a small number of highly talented junior researchers. In the Anglo-
American and Scandinavian countries, information science is established in postgraduate
studies (Bawden and Robinson 2012).

Secondly, despite the attention in terms of scientific policy paid to the central concepts of
information science, there is no institutionalized funding structure for research in infor-
mation science in Germany. This is reflected especially prominently in Germany in the
absence of a continuous funding line in the German Research Foundation (DFG). The
lack of a funding structure makes it difficult to develop a longer-term epistemological
and research-related discourse for the further development of the discipline of informa-
tion science.

Thirdly, the training of junior scientists is primarily practice-oriented. This is due, on the
one hand, to the highly profession-related design of the curricula in the corresponding
bachelor’s degree programs at the universities of applied sciences, which is highly
focused on the professions, and on the study interests of students on the other, which
are highly focused on professional training, and finally on the prevalence of practice
orientation in existing research. The result of the high practical relevance of education
results is that it is only occasionally possible for students to develop a scientific identity
that is characterized by information science. The perception that a familiarity with sci-
entific methods and working methods is an essential qualification for a later occupa-
tional or academic career is simply less pronounced (Booth and Brice 2004).
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14.2 Research Methodology in Information Science
and Opportunities Through the Use of Inquiry-Based
Learning

According to Hider and Pymm (2008), research in information science is characterized by:

. an overall broad quantitative and qualitative range of methods,

. afocus on the application of quantitative research methods,

. the dominance of surveys and experiments as methods,

. a high proportion of publications without reference to a research method.

AW~

Bawden and Robinson (2012) expound on the problems related to the sample sizes,
which are frequently small, and the result thereof, which is that information science
research is insufficiently generalizable. An analysis of big data, which would be expected
due to the technical roots of information science in documentation science and the conse-
quent obvious methodical approaches such as logfile analyses, could not yet be entirely
demonstrated in the study by Hider and Pymm with their dataset from 2005. Insofar as it
is possible to take the more recent findings from Greifeneder (2014) — which focused on
information behavior research and concluded that the use of big data analyses has thus far
been low, but is ever increasing — and transfer those findings to the entire discipline, such
analyses seem to be slowly finding their way into information science.

A transfer of the data collected by Hider and Pymm to the situation facing German
information science should be treated with caution, however. To begin with, the data of
Hider and Pymm focuses on Anglosphere publications and, as already mentioned above,
the establishment of information science academia is significantly more advanced in the
United States and in Great Britain than it is in Germany. In addition, the authors have
focused explicitly on basic research and the analysis of practice-oriented research and its
methods. However, as already described, this makes up the majority of German-language
research in information science. A cautious thesis as to the methodological situation in
German information science could be that, due to the basic conditions that are imple-
mented, it can be assumed that the application of methods will be based more on small-
scaled quantitative and on more or less theory-saturated qualitative studies than was
determined for the Anglosphere research area.

That methodological reflection in German information science tends to still be in its
infancy can also be deduced from the fact that the first German-language manual for infor-
mation science methodologies was only published in 2013. Even in this manual, informa-
tion science is referred to as an empirical discipline characterized by a low proportion of
epistemological meta-reflection and a range of methods largely derived from the social
sciences, ethnology and information science (Umlauf et al. 2013). Historically rooted
between technology and social science, information science offers a diverse range of
methods that, in Germany, is extended into research and teaching in information science
due to the integration of scientists originating in other disciplines. The challenge for
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research in information science is in competently applying this range of methods in
research and teaching. It is desirable for information science to have a shared body of
methods and the classification thereof as canon for teaching, as Hider and Pymm also
explain in their article.

In addition to the wide range of methods that characterizes research in information sci-
ence, the discipline has an additional special characteristic, which is relevant in terms of
its use in inquiry-based teaching-learning methods: In practice, the central field of activity
for “information professionals” lies in the collection, development and provision of infor-
mation for a specific target group and in determining competencies for dealing with exist-
ing information resources and their carrier media. In terms of methodology, information
professionals must not only to be able to organize their own information needs, but must
also be able to take on roles in order to anticipate and serve the information needs of other
target groups. This requires a capacity for reflection, understood as meta-competence,
which involves reflecting one’s own position in relation to the situation of another person
and the parameters of the relevant social environment (Hobohm et al. 2015). Therefore,
practitioners must be especially capable of researching the need for information as well as
the specific handling of information for their target groups, and of developing creative
concepts in order to adequately satisfy them. Even in professional practice, research-
oriented behavior is effective and should therefore be the subject of teaching in informa-
tion science.

The following goals for the use of concepts and methods of inquiry-based learning in
information science can be derived from the previous explanations: To begin with, stu-
dents should be familiarized with the process of scientific work in a discipline with a very
heterogeneous range of methods, and should be given the ability to work with the methods
in a research-oriented manner. Moreover, students should be socialized so that they
develop research-oriented thinking and activity, giving them the ability to objectively
apply the instruments of information science research appropriately, both within the con-
text of a later academic career and, in particular, when starting a career in an information
science profession.

14.3 Concept and Implementation of Inquiry-Based Learning
in Information Science

To date (i.e., at the time of writing the original German version of this article in February
2016), inquiry-based learning has only occasionally been implemented in individual
courses of the various information science degree programs in Germany, if at all. It is only
seldom applied as a guiding didactic concept for an academic education in information
science. Comparing the curricula for information science bachelor’s degree programs in
the German-speaking area shows that project work is implemented as an element of
inquiry-based learning at almost all institutions of higher learning; however, the percent-
age of such work in the workload of the overall curriculums is frequently low or cannot be
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precisely determined. The research orientation of teaching and the use of research-based
teaching-learning methods as a didactic guiding principle in teaching are only explicitly
emphasized in the study documentation at HTW Chur and FH Potsdam.

To date, there have been very few meta-reflective publications regarding a research
orientation in information science. One such publication describes the situation at HTW
Chur (Schuldt and Mumenthaler 2015). Although there are differences between German
and Swiss academic information science, the situation is quite comparable in terms of its
strong focus and location at a university of applied sciences. As part of a curriculum revi-
sion in the fall of 2015, HTW Chur has begun to expand the already-selective incorpora-
tion of scientific methodology in its information science curriculum. In the new curriculum
at HTW Chur, in addition to courses for imparting survey knowledge into the research
methods in the field, there are now a greater number of project courses, in which elements
of the scientific research process or an entire student research method are planned, carried
out and documented independently (ibid.). Additional publications have come into exis-
tence within the context of a research project at the University of Applied Sciences
Potsdam (see Box 14.1).

Among the various concepts and models for inquiry-based learning which are in part
described in this book, the Zurich framework (Tremp and Hildbrand 2012) is especially
suited in our view for providing a framework for the requirements on information science
in terms of a concept for inquiry-based learning as worked out in this article (for more, see
Mieg, in this volume).

The starting point for the Zurich framework is the belief that the main objective of
academic studies is a “university education” (ibid., p. 104). Providing students with the
ability “to think and act in a scholarly manner” (ibid.) can be derived as a general study
objective from the postulate of a university education. The framework makes the afore-
mentioned problems in developing a scholarly identity in information science clear: “A
university education thereby focuses on the development of an academic personality,
which is characterized in equal degree by creativity and methodological skill, and which
is committed to scholarly attitudes and values” (ibid., p. 104—105, translated).

In our view, one of the strengths of the Zurich framework is that, at the course level,
there are no requirements for the compulsory use of certain teaching formats, which may
not really be transferrable to the specific basic conditions of a university and its curricula
under certain circumstances. Rather, it encourages retaining the diversity of forms of
teaching and developing the strengths of each for integration into the framework at the
level of curriculum development. The visualization of the frameworks can be found in this
volume in the article by Mieg (Fig. 1.3).

Using the Zurich framework, a curriculum need not necessarily be completely rede-
signed and based entirely on extensive student research projects. Rather, it is much more
important to provide students early with a general overview of the research process as
reflected in the specific subject culture. It is possible to explain, practice and reflect on the
different stages of the research process that build on one another in a modular way within
the various courses. If the principle of “research as a central idea” is maintained
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Box 14.1: Developing Research Competencies in the Information Professions
In 2012-2014, a BMBEF research project at the University of Applied Sciences
Potsdam investigated the interdisciplinary competencies in the professional practice
of information specialists: “Akademische Kompetenzen in den Informationsberufen
(AKIB)” (“Academic competencies in the information professions”). One of the
results was the empirical identification of the core competencies of this professional
field as a metacognitive reflective competence. On the one hand, this is expressed in
the taking on of roles in conjunction with the intermediary position of information
professionals; on the other, however, it also points to the important core task of
information scientists in the generation of data via data (“metadata” such as catalogs
or other “finding aids”). Against this background, an e-learning-based “self-study
course on scientific work™ was developed for students and continuing education
participants in the Department of Informational Sciences, with the aim of familiar-
izing them with the concept of university study as research right from the first
semester on. Unlike other introductions to scholarly work, the model — which has
been designed to be appealing with interactive multimedia — focuses less on formali-
ties and more on research attitude. It is available to students throughout their studies,
beyond the workshop module in the first semester, in the mode of peer learning.
Accompanying this, an online training course was developed for lecturers teach-
ing blended learning courses concerning implementing the format of inquiry-based
learning, which likewise addresses the metacognitive approaches of the professional
field and which is based on connectivist didactic approaches. Understanding the
metacognitive situation of “learning how to learn” is especially important for instruc-
tors in this context (cf. AKIB n.d.; Hobohm et al. 2015; Pfeffing et al. 2018).
Another important component of the commitment of the University of Applied
Sciences Potsdam on the topic of analyzing and conveying competency in informa-
tion science within the meaning described here is the establishment of the interna-
tionally innovative field of “informational didactics” with a newly established
professorship.

throughout the entire curriculum, then students should be socialized to such a degree that
they are prepared to carry out their research project as a “final project.”

The activities associated with implementing inquiry-based learning as a didactic guid-
ing principle in the Department of Informational Sciences at FH Potsdam will be described
in greater detail below. The process can be described in a manner analogous to the Zurich
framework in terms of fundamental didactic ideas and the institutional levels.

FH Potsdam provides good basic conditions for developing inquiry-based learning for-
mats and integrating these in the degree programs at the university: In addition to a large-
scale third-party project for inquiry-based learning “FL?” (inquiry-based
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learning — instructional research), a development program for interdisciplinary courses
focused on inquiry-based learning has existed for years (cf. depiction of the Interflex pro-
gram in the article by Prytula et al., in this volume). The aim of these tools is to link
research activities within the university with teaching. The Department of Informational
Sciences’ requirements for systematically anchoring inquiry-based learning in the curri-
cula of the degree programs are favorable:

1. The Department of Informational Sciences is research-oriented and has strong third-
party funding.

2. It follows the link between research and teaching in the further development of the cur-
ricula for all degree programs. Thus didactic elements of inquiry-based learning, for
example, are implemented in all three reaccredited bachelor’s degree programs, which
will start as of the 2016/17 winter semester.

3. Instructional student research projects have been successfully carried out for years.

Concrete planning for the bachelor’s degree programs explicitly integrate inquiry-
based learning. The implementation strategy was developed in the same way as the Zurich
framework to the effect that inquiry-based learning is not focused on individual, large-
scale project phases, but as a didactic principle throughout the entire curriculum.

In the new curricula of the three bachelor’s degree programs that are occurring in a
partially integrated manner, a teaching format was introduced right in the first semester
with the workshop module (2 semester hours per week), which made the research process
in information science tangible right at the start of the course of studies through indepen-
dent student research projects. This workshop module enables the didactically accompa-
nied implementation of the first student research projects. Thus the research-based project
work is to be practiced in a didactic form and transferred to practical knowledge.

What is especially important about the concept is that all instructors in the degree pro-
grams are involved in teaching in the workshop module. For example, it should hereby
make the methodological breadth of information science tangible to students. Moreover,
the didactic fine-tuning among teachers requires a consistent understanding of the differ-
ent methodological and epistemological approaches to their discipline. During the course
of study, the “workshop” is included repeatedly as a didactic form, e.g. in relatively com-
prehensive “project and supplementary seminars” (in part as interdisciplinary InterFlex
courses) or, insofar as is useful to the content or didactic intent, in partial aspects of other
courses.

According to the Zurich framework, the use of the other forms of teaching should be
done in a reflective manner in that the instructors situate the teaching method in the
research process in order to also consistently anchor the focus on the research process
where the acquisition of specialist knowledge is in the foreground in terms of content, and
to allow reflection on the transfers of accumulated knowledge to the research process.
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14.4 Outlook: On the Perspective of Inquiry-Based Learning
in Information Science

The most important measure for promoting inquiry-based learning in information science
is promoting the awareness that research-oriented behavior is an essential basic compe-
tence not only in information science, but also in practical occupations related to informa-
tion science. An important tool here is in experimenting with the form of inquiry-based
learning in information science, in the research accompanying these activities and in
obtaining feedback regarding the relevance of the research-oriented behavior in the infor-
mation professions postulated in this article, for example by means of ongoing follow-up
studies of graduates from the degree programs for information science and establishing
other forms of theory-practice transfer.

It is also necessary to strengthen and increase the visibility of information science
research at the level of science politics, because inquiry-based learning requires lively
research at the academic training institutions. To this end, German information science
must first grow stronger as a discipline in quantitative, institutional but also discursive-
methodological terms, as explained in detail above. The publication of basic textbooks
and handouts in German must be intensified. The discipline’s status as a “small subject
area” must also be pursued more intensely in terms of science politics and be reflected in
the funding lines of the science-promoting institutions. The relevance of information sci-
ence research will play an important role in this. The research affinity of the discipline,
which has already been fostered to some extent by the Bologna Process, must be further
increased, for example through the continued development or redevelopment of master’s
(and bachelor’s) degree programs in information science, as well as through increased
funding by third parties and, in particular, through the shared acceptance of research as
the core activity of the research and teaching of the subject, which are strongly anchored
in practice.

In addition, the relevance of research-oriented behavior for the dynamic professional
field of information professionals must be promoted at the level of the information profes-
sions. Within this context, information-science research facilities must also establish
themselves as agents in the transfer from theory to practice, that is, as information facili-
ties within the sense of practical action based on evidentially founded information.

A quantitative and qualitative intensification of both internal and external scientific
communication is needed in order to realize this agenda. Since the previous activities,
statements and position papers failed to demonstrate the desired success, new strategies
and formats of knowledge transfer need to be developed. Complementary to this strategy,
what we have stated thus far will result in a completely distinct research program for infor-
mational didactics and the transfer of knowledge, which consists of working out the spe-
cifics of various information assets against the background of the prerequisites and
practices of the respective, relevant knowledge cultures, as well as of the development of
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suitable didactic formats for the transfer of information and knowledge (cf. also Ballod
2007). Information literacy is not equally universal, despite the apparent public perception
to the contrary due to the ubiquitous availability of information and knowledge resources.
Rather, the correct handling of information and knowledge requires the systematic and
scientifically secure construction of specific information-related competencies based on
the development of meta-reflective, research-oriented behavior.
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Thorsten Schéfer

At each new encounter with a patient, medical students are challenged to engage in
inquiry-based learning, at least implicitly. Currently, great efforts are being made to
explicitly integrate inquiry-based learning and research into the curricula in the study of
medicine. As such, however, special basic conditions apply to the medical studies.

15.1 Characteristic Features in the Field of Medicine - Basic
Conditions for Inquiry-Based Learning

The goal in medical training is a physician who is trained scientifically and practically, who
is capable of autonomous and independent medical practice, continuing education and con-
stant continued development. Training is intended to provide basic knowledge, abilities and
skills in all subjects that are required for comprehensive healthcare for the population.
Training to become a physician is carried out on a scientific basis and in a manner that is
practice and patient-related [...].

This is what is stated in paragraph 1, subparagraph 1 of the Approbationsordnung fiir Arzte
or German Medical Licensure Act for Physicians (abbreviated as: AApprO; source:
Approbationsordnung fiir Arzte, 2002, translated), which governs medical studies in
Germany down to the smallest detail. It defines the subjects and interdisciplinary areas to
be taught, prescribes seminars, courses and internships including total cumulative hours
for the part of the studies dealing with fundamental science in Annex 1, specifies what are
currently 22 clinical subjects, 14 interdisciplinary areas and 5 block placements as
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compulsory study content in paragraph 27, and defines the type, content and scope of
exams within the university and the nationally uniform written state examinations
(Staatsexamen) applicable throughout Germany.

The so-called Model Clause (paragraph 41 AApprO) in the Medical Licensure Act
opens up the possibility of replacing the first state examination, which is focused on the
basics, with an equivalent examination, thus enabling greater integration of the curricula
and one’s areas of focus. Nevertheless, all medical students must pass a written state
examination after the 10th semester, and an oral-practical state examination after the 12th
semester.

The German institute for medical and pharmaceutical examinations (Institut fiir
medizinische und pharmazeutische Priifungsfragen or IMPP), which was commissioned
to create the national written examinations, publishes what are known as topic catalogs,
which list the examination contents as keywords for the basic subjects as well as the clini-
cal and clinical-theoretical subjects. It is not just the relevant textbooks that are geared
towards these extensive catalogs and serve to facilitate targeted exam preparation. The
courses offered at the university have been subject to the student demand for exam rele-
vance. Courses that are not directly relevant to the examination are, at best, perceived with
special interest by few students due to the enormous volume of material and considerable
exam pressure in medical studies.

Doubtless specifying the range of subjects, defining the common study content and
nationwide examinations for aspiring physicians serves as quality assurance in medical
studies; however, it also insulates those studies as compared to most other degree pro-
grams that have experienced significant advancements, individualization and reorientation
due to the Bologna Process.

Practice orientation and scholarliness are the milestones on which medical studies
should focus, according to paragraph 1 of the AApprO. As such, the “and” is sometimes
also understood as “despite” or “instead of” in the political debate over the provision of
care in a country-doctor setting. In the discourse about the orientation of medical studies,
however, a shift towards academic qualification is currently being observed.

15.2 General Experiences with Inquiry-Based Learning in Medical
Studies

Inquiry-based learning does not appear in the framework of medical studies outlined
above. As a general rule, medical students are not required to prepare their own academic
work. Nonetheless, there is a high percentage of students who often develop interest in
medical research during their studies and who pursue a doctoral dissertation in addition to,
rather than as part of, their medical studies. At the same time, a very broad range of topics
as well as spectrum of quality can be observed. This aspect will be revisited below.

Due to the specifications of the AApprO and the IMPP, the curricular internships related
to aspects of basic science in physics, chemistry, biology, anatomy, physiology and
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biochemistry are oriented towards promoting an understanding of fundamental relation-
ships and promoting basic skills. Both the independent choice of methods and autonomous
analysis and interpretation of the data are lacking, as are the time and remaining resources —
and ostensibly the exam relevance — to allow experimental approaches with open ques-
tions that are to be developed.

At many locations, the proof of performance for the cross-section of “epidemiology,
medical biometry and medical information technology” to be provided after the first state
examination starting in the 5th semester includes a systematic introduction into scientific
work and evidence-based medicine as a compulsory curricular program and allows stu-
dents to experience the basics of research and the creation and application of new
knowledge.

Based on the position paper from the Federal University Assistants’ Conference (BAK)
from 1970, Huber (2009, p. 9) cited the features of inquiry-based learning specified
therein:

* independent selection of the topic,

* independent ‘strategy,” in particular with reference to methods, experimental design,
research,

e corresponding risk of errors and detours on the one hand, an opportunity for chance
discoveries, ‘fruitful moments’... on the other,

* working according to the demands of science (e.g. adequate examination of existing
knowledge, endurance...),

 self-critical examination of the result with regard to its dependence on hypotheses and
methods,

* endeavor to present the achieved result in such a way that its meaning becomes clear
and the way in which it was reached is made verifiable.

The fact that “such strongly emphasized independence” represents a high goal, but
must first develop over various stages, is relativizing.

Given this understanding, curricular medical studies certainly include a high proportion
of inquiry-based learning, albeit learning has hitherto been more implicit: In addition to
the theoretical attention, the patient-orientation required in the AApprO is provided in the
curriculum, in particular through “bedside teaching," block placements, and three 16-week
tertiary sessions of full-time clinical-practical work in academic teaching hospitals during
the “practical year” at the end of the course of studies. Of a total of 476 hours of teaching
at the bedside, half of this must be in the form of a patient demonstration in a group of no
more than six, and one patient by a student in a group of no more than three students.

There are direct parallels to the characteristics of inquiry-based learning in the case of
the situation at the bedside: Students choose the strategies and methods themselves, build
on existing knowledge, and independently formulate hypotheses based on the results of
the interview and examination, e.g. in terms of diagnosis and differential diagnoses, inves-
tigate and test these hypotheses in a critical and unbiased manner, experience errors and
detours, as well as incidental findings and “fruitful moments.” Their results must be
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presented in such a manner that the way in which the results were reached is comprehen-
sible and verifiable. With an assumed workload of about 30 credits according to ECTS,
this inquiry-based learning at the bedside represents a significant proportion of the cur-
ricular teaching in the twelve semesters of medical studies. Not all agents are aware of the
significance of this type of instruction in sharpening scientific thinking.

At many locations, for example at the Ludwig-Maximilians-Universitdt Munich and at
the University of Heidelberg, structured doctoral programs have been very consciously set
up for medical students in order to provide an optional offering to support independent
academic work on the one hand, and in order to improve the quality of medical doctorates
in terms of the structural conditions and to sustainably improve the process and the results
on the other. These offerings range from support in the application phase of a doctoral
project, the mutual obligation between doctoral student and advisor, the guarantee of sup-
port and infrastructure, and support through theoretical and practical training to scholar-
ships for doctoral students with particularly ambitious doctoral theses.

Since the AApprO was amended in 2002, attempts have been made in some model
degree programs, for example the University of Hamburg and the Charité, Berlin, to
anchor scientific thinking and activity, and inquiry-based learning, in the curriculum. This
is exemplified by the study reforms in the Faculty of Medicine at Ruhr University Bochum,
for example.

15.3 Inquiry-Based Learning Based on the Example of a Model
Degree Program and an Integrated Reformed Degree
Program

In 2003, parallel to a reformed standard curriculum, the Faculty of Medicine at Ruhr
University Bochum launched a model degree program, which was characterized in par-
ticular by a targeted problem, practice and patient orientation. For nine years, 42 students
per year were enrolled in this independent, problem-oriented learning degree program.
After evaluating this model project, a new “integrated, reformed degree program in medi-
cine” was created, which combined the advantages of the model degree program in medi-
cine with those of a reformed standard curriculum for a large number of students; for all
300 students in the 2013/14 winter semester, and even 330 new students since 2014/15.

15.3.1 Problem-Based Learning in the Model Degree Program

The model degree program in medicine dispensed with the systematic transfer of knowl-
edge in lectures. Instead, students were involved in a topic-centered curriculum with con-
crete patient cases, documented cases in the first four semesters, and then increasingly
with real patients. These cases were selected in such a way that general knowledge, clini-
cal theory and clinical knowledge were developed through this involvement. The develop-
ment followed the classification system of problem-based learning (Schmidt et al. 2011).
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The cases were analyzed and processed in seven steps by groups of seven students, each
group being under the guidance of a trained tutor:

. Clarification of comprehension questions for case presentation
. Limitation of topics

. Brainstorming with activation of existing knowledge

. Forming hypotheses

. Formulating concrete learning objectives for the group

. Time for independent learning

. Presentation and discussion of learning outcomes.

~N OB WD~

The time provided for independent learning was flanked by courses in the form of semi-
nars and practical tutorial. Using this unbiased approach, students were trained

* to engage with new issues,

* to select the topics themselves,

* to accept the risk of errors and detours, but also to experience “fruitful moments,”

* to use their available knowledge and to research critically,

 to check the results in a self-critical manner and with other group members and to pres-
ent these results comprehensively.

Problem-based learning was supplemented, inter alia, by a “vertical educational track™
anchored in the study regulations on the topics of health economy, scholarliness, method-
ology and research, in which scientific thinking and work methods were to be presented
and built up over the first six semesters, and implemented in students’ own tasks and
reports in a manner that was exam relevant.

In later semesters, scientific symposia were integrated into the program, in which
researchers from the Faculty of Medicine presented their scholarly work and newest find-
ings, and discussed these with students. The problem orientation of this model degree
program appears to strengthen the interest in continued autonomous, scholarly work. An
initial analysis of the rate at which students obtain doctoral degrees as compared with
reformed conventional curriculum suggests this.

This model degree program for 42 new students was planned as a pilot project and was
implemented in parallel with a reformed conventional curriculum of approximately 260
new students. On the one hand, this parallelism provided excellent opportunities for
researching various educational strategies, especially as the students in the model degree
program were chosen by lot from among the applicants; on the other hand, the school
posed significant logistical challenges for the faculty. In a two-year planning process that
involved multiple departments, a new degree program was therefore developed based on
the evaluation results; it has been offered to all new students at the Faculty of Medicine at
Ruhr University Bochum as an “integrated, reformed degree program in medicine” since
the 2013/14 winter semester.
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15.3.2 Inquiry-Based Learning and Learning to Research
in the Reformed Degree Program

Inquiry-based learning is now anchored in the curriculum in three stages:

The basic, systematic scientific education in the first four semesters, or the first stage,
is accompanied by problem-based learning, in which concrete, topic-oriented patient cases
are processed based on the aforementioned seven steps: Hypothesis formation based on
knowledge in a scientifically founded excursus with the other members of the team,
research in the event that there are open questions as well as the presentation, critical ques-
tioning and fact-based defense of the learning outcomes are the main features of research-
oriented, unbiased and self-determined learning. The tutors, all of the lecturers at the
Faculty of Medicine, thereby have the task of “allowing” the group process “to play out,”
and they should introduce as little as possible in terms of content.

In stage two, which is obligatory for all students, the foundation of scientific thinking
and working are systematically processed. This occurs in compulsory courses as lectures
and practical tutorials during the fifth semester within the context of the proof of perfor-
mance for “epidemiology, medical biometry and medical information technology.” At the
end of the semester there is a written exam on theoretical knowledge. Learning objectives
during this stage include not just getting to know and assessing research findings, but also
internalizing the research process itself, from the development of a precise research ques-
tion about the suitable choice of method, the analysis, and the presentation and critical
discussion of the results to classifying these in the current state of research.

In stage three, students must select a main area in which they wish to deepen their
knowledge of previously learned theory in small groups and in scholarly discourse. There
are three topics to choose from in sixth-semester seminars:

1. Basic biomedical research
2. Clinical research
3. Evidence-based medicine

Organized beneath these three main themes are various small group courses focused on
ongoing research projects, which provide the participants with immediate, practice-
oriented insight into the research process and room for their own research-based work.

15.4 Outlook for Inquiry-Based Learning in Medicine - What
Needs to Be Done?

The call for stronger practice orientation in medical training has grown in recent years as
part of the concerns surrounding providing medical care to the population. At the same
time, however, there is a growing conviction that the doctors we are training today not only
need to have internalized the present “state of the art” and must act with great knowledge,
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sophisticated practical skills and appropriately for the profession. As medical advances
continue to increase, today’s graduates must also be able to understand the advances of
tomorrow (and beyond) that are relevant to them, to analyze the relevancy of those
advances for their own patients and utilize them for those patients’ benefit, and must be as
prepared and able as possible to contribute to these advances themselves.

15.4.1 Recommendations of the German Science Council
(Wissenschaftsrat) for the Further Development of Medical
Studies

In 2012, the German Science Council started the work program “Stand und Perspektiven
der humanmedizinischen Modellstudiengidnge” (“Status of and perspectives on model
degree programs in human medicine”). In this program, ongoing degree programs were
examined with respect to the question of which reform elements have been successful, and
what conclusions could be drawn for the advancement of medical studies in Germany.
Concerning this, in 2014 the German Science Council presented its “Empfehlungen zur
Weiterentwicklung des Medizinstudiums in Deutschland auf Grundlage einer
Bestandsaufnahme der humanmedizinischen Modellstudienging” (“Recommendations
for the further development of medical studies in Germany on the basis of a survey of
model degree programs in human medicine”) (Wissenschaftsrat 2014). The recommenda-
tions are summarized in five principles. These deal with (1) competence orientation, (2)
integrated patient-oriented curricula, (3) scientific competencies, (4) interprofessional
education and (5) focusing the curricular content. With regard to item 3, which is relevant
here, the German Science Council stated the following in its abstract (p. 7, translated):

Scientific competencies: Physicians must be able to examine their own actions in more com-
plex care situations with regard to basing them in evidence and against the background of new
medical findings, in order to arrive at a decision that relates to the individual patient. Thus
scientific thinking and activity forms the basis for the adequate, patient-oriented selection of
diagnostic and therapeutic measures. The compulsory acquisition of scientific competencies
in the course of studies is thus a necessary prerequisite for responsible medical practice.

In concrete terms, the German Science Council recommends the introduction of a lon-
gitudinal educational track, the courses or modules of which build on one another, extend-
ing over multiple semesters with the aim “that knowledge, skills and attitudes toward
scientific thinking and activity when working through problems in practice, as well as the
process of scientific knowledge generation and assurance can be practiced by students
themselves.” The format of problem-based teaching has proven itself in its practical
application.

What is new for medical studies — but common for nearly all other degree programs — is
that conducting one’s own research is required, in the course of which scientific compe-
tency is to be proven, whereby this research is to become an elementary component of the
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curriculum. It is stated that the German Science Council is aware of the fact that this will
necessitate a cultural change in medicine. The arguments are easy to understand, but at the
same time, practical questions are raised regarding the current basic conditions outlined
above, which likewise must be reformed in the sense of the advancement of medical stud-
ies in Germany. This also includes providing the necessary resources, because the above-
mentioned requirements suggest a considerable additional support effort.

15.4.2 New: A National Competency-Based Catalog of Learning
Objectives for Medicine (NKLM)

A very concrete, promising approach to the establishment of inquiry-based learning in
medicine can be found in the development of the national competency-based catalog of
learning objectives for medicine (NKLLM) and for dentistry (NKLZ) (Hahn and Fischer
2009). The Gesellschaft fiir Medizinische Ausbildung (Society for Medical Education)
and the Medizinische Fakultitentag (German Medical Faculty Association), in coordina-
tion with the member societies of the Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften (Working Group of Scientific Medical Societies), are
currently working on a multidimensional catalog of competencies and operationalized
learning objectives which should be acquired by the end of twelve semesters of medical
studies. In the process, the physician should not be seen as just a “medical expert” with a
wealth of medical knowledge, but rather it is stressed that additional roles are integrated
into this expertise. Based on the CanMEDS framework of the Royal College in Canada
(actually developed for medical continuing education), in the NKLM and NKLZ, physi-
cians’ roles as scholars, communicators, team members, health advisors and advocates,
responsible parties, managers and professionals have been underpinned by corresponding
competencies.

The subject of “inquiry-based learning in medicine” is expressed here in particular in
the physician’s role as scholar. Here, the NKLM defines four core competencies, the first
of which is that graduates are lifelong learners, who improve and maintain their profes-
sional activities by means of constant continued education. Critical reflection on one’s
own level of knowledge, uncovering knowledge gaps, defining one’s own learning needs,
effective implementation of suitable learning strategies and adequate documentation and
implementation of the learning outcomes for the benefit of the patients are specific goals
in this category.

Secondly, as defined by the NKLM, physicians should be able to critically evaluate
scientific information and the sources of that information, and should be able to apply it in
a suitable manner to their own actions. Here, the NKLM integrates the principles of
evidence-based medicine, which are both credo and challenge to science-based, individu-
alized medicine.
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Thirdly, scholarliness also includes teaching competencies for various target groups.
Here, the education and instruction of patients and relatives, and the training of medical
students and students in other health professions, is explicitly specified.

Fourthly, as innovators, aspiring physicians should contribute to the formation, dis-
semination, application, and translation of new insights and practices. In order to develop
and practice these competencies, physicians are recommended to do their own practical
work, going beyond the understanding of the philosophy of science and the knowledge of
ethical and legal principles of research. This includes research work including the follow-
ing stages: the derivation of a research question and testable hypothesis; systematically
obtaining information on the current state of the research; and planning and carrying out a
research project, including documentation and disseminating the research findings. Thus
the research activities correspond to the recommendations of the German Science Council
for strengthening scientific competencies within the context of the advancement of medi-
cal studies in Germany.

That such an integration of inquiry-based learning and scientific work in the medical
studies curriculum is possible is shown by the advancement of medical studies abroad.
Within the context of the Bologna reform, for example, medical degree programs in the
Netherlands and Switzerland were converted into graduated, modularized degree pro-
grams, in which an independent scientific thesis within the context of the bachelor’s and/
or master’s degree program is obligatory.

15.5 Conclusion

The variety of new projects on inquiry-based learning and on scholarly thinking and work-
ing at medical schools, the recommendations of the German Science Council for the
advancement of medical studies in Germany and the agreement on scientific competencies
in the national competency-based catalog of learning objectives for medicine and dentistry
are conspicuous signs of a “change in culture” in medicine towards integrating indepen-
dent, scholarly work in the medical curriculum (Fischer and Fabry 2014). It is to be hoped
that this change in culture will be constructively and rapidly accompanied by a change in
the basic conditions and will inspire scholarliness and a practice orientation in the course
of studies.
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16.1 Trends in the Life Sciences as Determining Factors
for Teaching and Research

The life sciences comprise numerous disciplines; these study physiology, anatomy, behav-
ior, development, evolution, ecology and disorders of living organisms as well as the use
of organisms in natural or technical procedures. Life sciences include biology, biomedical
research and pharmaceutics, biochemistry, biophysics, bioinformatics, agricultural and
nutritional science as well as food technologies, bio-based economy and the use of bio-
genic resources. The life sciences contribute not only to our understanding of basic
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mechanisms of living organisms and ecological systems; new research opens up novel
possibilities to elucidate and treat human diseases as well as securing food for a growing
world population.

A high degree of empiricism is intrinsic to the life sciences. The state of scientific
knowledge in the life sciences is based on observations and experiments with which
researchers describe, measure and analyze the conditions and behavior of nature. Methods
are chosen to ensure the reproducibility of results. Many studies require sophisticated
methodologies, e.g. advanced imaging, “omics” approaches and the like. Thus, the ability
to acquire knowledge in these disciplines very much depends on development and avail-
ability of methods. Methodological advances and improvements may yield data of higher
quality, allow novel conclusions and open up new areas of research (e.g. brain research,
gene therapy, stem cell technologies, etc.). In recent years, rapid technological advances in
many fields, including information technology, data processing, genetic engineering, or
molecular biology, have led to a rapidly increasing complexity of methods. As a result, life
sciences are characterized by an exponentially growing volume of knowledge and frag-
mentation into numerous sub-disciplines.

This development impacts on university teaching and higher education. New chal-
lenges arise with respect to the volume of knowledge that is taught, or the discrepancy
between traditional text book knowledge and the results of modern research. Combining
highly specialized subject areas with practical and methodical approaches in a meaning-
ful way presents additional challenges for teaching in higher education. In addition to a
sound knowledge base and understanding of biological relationships, which are increas-
ingly explored more broadly, students ought to develop competencies in terms of research
methodology such as purposeful planning, executing and evaluating experiments as well
as analytical and critical thinking. With a possible career in research in mind, students
have to learn how to work collaboratively in a group, on campus and in an international
context.
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In the light of limited human and spatial resources, imparting the described wealth of
knowledge and developing the required competencies place high demands on lecturers
that will be barely accomplished via the traditional curricula. Given the high numbers of
students in present-day study programs, life sciences are often taught in large classes of
100 participants and more. Such courses make it difficult to establish a close link to state-
of-the-art research, especially in terms of the necessary use of modern devices and tech-
niques. This development is all the more problematic if one considers the close connection
between the life sciences and the current state of research. This may not only lead to
demotivated students, it also reduces personal contact between students and lecturers.
Consequently, it is difficult for the latter to assess the level of knowledge of an increas-
ingly heterogeneous student body and to adequately address knowledge gaps.

It is essential to strengthen the students abilities to accumulate knowledge and research
competence in a self-dependent manner. This ability is of particular importance, given the
rapid increase in knowledge that we face, as well as the associated shorter half-life of the
current state of knowledge in life sciences. Life scientists working in academia and indus-
try must continuously have a critical look at current research findings, technical develop-
ments and modern experimental approaches, as well as the resulting new insights and
hypotheses. However, it is by no means sufficient to enable future life scientists to (self-
dependently) acquire and reproduce already existing knowledge. They will be the ones in
charge of ensuring future insights and innovations, and to deal with new technological
opportunities in a responsible way, for the benefit of society in the midst of global compe-
tition and in the face of global challenges. For this reason, academic teaching should focus
more on key competencies such as analytical, creative and reflective thinking, on acquir-
ing specific scientific skills and on furthering the capacity for teamwork.

How can the acquisition of these competencies be fostered in the life sciences, given the
high numbers of students and limited resources? How can the concept of “research-based
learning”, put forth in German-speaking countries under the formative influence of Ludwig
Huber (2009), be integrated into curricula of the life sciences? In the tradition of the
“Humboldtian model of higher education”, teaching is essentially derived from the research
process. Students develop competencies in a dynamic and unbiased process in order to self-
dependently gather new insights. In the following, we will outline specific characteristics of
the life sciences that have beneficial or inhibiting effects in terms of an increased use of
research-based learning in academic teaching. Moreover, strategies to counteract inhibitory
effects as well as advantages of research-based learning will be discussed.

16.2 Research-Based Learning: Advantages and Facilitating
Conditions

The implementation of research-based learning in the life sciences is favored by the con-
cept of research itself, as well as by the sequential structure of the research process. The
experimental nature of research allows an easy understanding of the concept of research.
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However, beginners often have a biased understanding of the research process in which
data collection is overrated, while the proportion of literature review, statistical planning,
data analysis and publication is underestimated. Research is often perceived as a linear
process, while in practical terms it consists of small steps, setbacks, discarding and refor-
mulating of hypotheses and the like.

Many research topics in the life sciences are extremely complex. However, in many
cases, they can be separated into sets of specific research questions, which individually
require less background knowledge. Such questions can be addressed in the setting of
research-based learning, with limited efforts and a small subset of required methods. For
example, most students will not be able to elucidate the complex processes of neural cir-
cuits in the central nervous system. Within the context of research-based learning, how-
ever, they could study neurotransmitters used by cells of the brain or spinal cord and how
they communicate with other cells. Dividing complex research topics into small, easy-to-
address research questions thus facilitates the participation of students in the research
process. Students get introduced to the research process by carrying out experiments, col-
lecting and evaluating their own data. This process is supported by the fact that the com-
plexity of research-based learning can easily be adapted to the students’ respective
knowledge and skills. Students can perform simple experiments under the guidance of a
supervisor, for example during a course, and they can perform independent (and less
guided) research during an internship (i.e. research-based learning in the classical mean-
ing). This transition from receptive to self-guided learning supports the students in their
developing self-awareness as scientists.

The structure of the study program reflects the importance of experimental data collec-
tion and methodological development in the life sciences. The curricula contain a wide
range of courses and tutorials, in which students apply modern research methods. It would
be relatively easy to apply the concept of research-based learning within such courses. The
format of research-based learning is variable; it may consist of courses held in regular
intervals during the semester, of whole-day courses that last for a few weeks, of intern-
ships during summer break and seminars or student projects. Moreover, the scope of
research-based learning can vary, i.e. it can cover the entire research process related to a
research question (Fig. 16.1) or it focusses on specific aspects such as scientific writing,
statistical data analysis or literature review. The latter may include the elaboration of the
research topic as well as the identification of the current state of research, the drafting of
hypotheses and the design of statistically sound experimental set-ups. Depending on the
research question, appropriate methods must be acquired, developed or validated before
collecting data in the experimental part of the work. The data are (statistically) evaluated
and discussed in relation to the research question. An essential part is the documentation
of the research process in a comprehensible and reproducible manner, and making the
results available to the research community. Several authors published examples of how
research-based learning could be implemented in the curricula of life-science curricula
(e.g. Brewer and Smith 2011; Ott and Carson 2014; Resendes 2015; Ward et al. 2014).
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Fig. 16.1 Schematic diagram of the sequential structure of a research-based learning project in the
life sciences

Research-based learning is probably firmly established in many curricula in the life sci-
ences, for example in the form of internships or small research projects, which are often
not referred to as research-based learning. Last but not least, as in other disciplines, stu-
dents conclude their studies with a thesis during which they work, in large parts indepen-
dently, on their research question. Thus, experiencing research-based learning in other
formats before is the perfect preparation for a successful bachelor or master thesis.

After selecting a topic (1), students perform a literature review to understand the theo-
retical background needed for implementation of the research (2). Participants subse-
quently develop their research question(s) and hypotheses, and design a suitable
experimental setup (3). Students practice the methodology (4) before they perform the
experiments and collect data (5), which are subsequently evaluated and discussed (6).
Finally, the results and conclusions are presented to the (academic) public (7). Optionally,
insights obtained during this process may result in a new cycle of questions and experi-
ments (3—6), or the project may connect to a more in-depth course or become integrated
into a thesis (8).

The latter reasoning could help motivate supervisors to take part in research-based
learning. Lecturers that engage in full-fledged research at the same time (which is the
standard at German universities) are often faced with the problem of reconciling their
teaching with their scientific projects. The concept of research-based learning provides a
workable solution for this conflict of interests. Replacing conventional courses and tutori-
als, which constitute a significant part of the teaching activity and which do not provide
new scientific knowledge, with research-based learning projects may produce novel and
exciting results, not only for the students benefits but for the supervisors as well. In most
cases these will be preliminary results on for example the variability of methods, the opti-
mization of experimental designs or testing of new methods. Such preliminary experiments
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are often time- and labor-consuming. Including these experiments in research-based learn-
ing allows the supervisor to conduct preliminary research despite the scarcity of resources,
and provides students with a sense of achievement. The overlap between a student’s
research project and the research interests of the supervisor results, therefore, in the
increased motivation of both, students and supervisors. Our experience shows that spend-
ing time in a research-based context is more meaningful to students than teaching formats,
which simulate the research process based on an arbitrarily selected research question.

The high relevance of research for future professional activities implies that students of
the life sciences have a keen intrinsic interest in research questions and a pronounced
motivation for true research activities (cf. Multrus 2012). Thus, enhanced student motiva-
tion constitutes another beneficial factor for the implementation of research-based learn-
ing in the life sciences. This is particularly true in cases of research-based learning projects
addressing topical issues such as climate change, gene therapy or genome editing, healthy
nutrition or conventional versus organic agriculture. Such topics relate directly to the
everyday reality of students, which should elicit special interest. In addition, the personal
contact to scientists and the favorable ratio of students to supervisors may contribute to a
high intrinsic motivation of the students. Students’ self-perception as “researchers” can
contribute to their satisfaction with the study program in a major way.

16.3 Meeting the Challenges of Research-Based Learning

Favorable conditions that facilitate the implementation of research-based learning contrast
with a number of unfavorable factors that restrict research-based learning in the life sci-
ences. These include costs, organizational issues and time-related aspects of research top-
ics and applied methodologies, as well as the rather hierarchical construction of knowledge
in the so-called hard sciences (cf. Healey 2005). Significant expenditures of time and
money required for research-based learning may be the most limiting factors.

In the life sciences, sizeable costs derive from the use of expensive consumables (e.g.
fine chemicals), instruments and equipment. High acquisition costs can be avoided by
linking a student’s research question to ongoing research projects in the supervising insti-
tute or department. Alternatively, expenses can be reduced by restricting the research
question to aspects that can be answered using a reduced set of consumables and equip-
ment. If the concept of research-based learning is incorporated in the mission statement of
the university, financial and personal resources that are still being used for conventional
course work may be reallocated in part or full to research-based learning projects.

Furthermore, limited laboratory space and availability of instruments may constrain
the realization of research-based learning projects. This issue again may be solved by
integrating students’ projects into current research questions of the involved institution.
However, it is difficult to circumvent the restricted flexibility of experiments in terms of
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time management. This may be due to limited infrastructure (workstations and equipment),
only temporary availability of biological sample materials (e.g. due to vegetation periods
or generation cycles) and the at times considerable duration of experimental procedures
(e.g. long-term observations or incubations, sequential extraction steps and the like).
Time requirements and progress of an experiment strongly depend on the research ques-
tion and the methodology applied and may require the students’ presence in the laboratory
or in the field during a given time window with little chance for rescheduling the tasks. It
therefore can be difficult to coordinate research-based projects in the context of inflexible
timetables of study programs. Thus, research-based projects may best be placed during
semester breaks or other suitable time windows in which students are in charge of their
time management.

In the German academia, concepts of research-based learning, that were developed in
the soft sciences, often stress the importance of self-dependent development of research
questions, decision making, and completion of research projects by the learners, in order
to enhance motivation and learning outcome. Laborious analyses and complex experimen-
tal approaches in the life sciences, however, prevent pure student-led research-based learn-
ing or at least makes it quite difficult. Undergraduates in general lack technical and
methodological skills and access to the required instruments in order to plan or carry out
such projects completely self-dependently. This problem is further exacerbated by legal
requirements and restrictions (e.g. animal welfare legislation, occupational safety regula-
tions, environmental protection act, and genetic engineering law). These can significantly
restrict the choice of research questions suitable for student projects and necessitate addi-
tional training in good laboratory practice and the specific methodology. Thus, projects
need to be planned and carried out in collaboration with experienced supervisors.
Supervision may be required as well for the application of statistical methods, as impart-
ing statistical basic knowledge in lectures and tutorials often does not enable students to
adequately evaluate individual experiments.

Research-based student projects that are incorporated into ongoing research of the
supervising staff are unique with respect to content and preparation and can usually
accommodate only a small number of participants, due to the aforementioned limitations.
Thus, the time requirements for academic staff to supervise research-based projects are
significantly higher compared to standard courses that are given repetitively each year. A
reasonable compromise could lie in addressing the same research question in a recurring
manner year after year, e.g. to analyze a soil sample or the composition of the vegetation
at a given site in order to allow for long-term observations and to illustrate the dynamics
by comparing the data to those of previous generations of students. At the same time, the
effort for planning and organization can be minimized in such projects. These must relate
to ongoing research topics at the supervising institutions, however, in order to qualify as
research-based project, and such approaches may not be applicable in every field of
research.
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If research-based learning is implemented at an early phase of the study program,
supervision of undergraduates can be particularly time-consuming, depending on the
background of the students, e.g. in terms of general knowledge and skills in literature
research, scientific writing, or application of statistics programs, which can be taught in
formats with higher numbers of participants. Even if a synergy between teaching and
research can be achieved, the increased time requirements compared to standard teaching
may negatively impact on research efficiency. Research-related criteria dominate over
didactics of teaching, when applying for positions or third-party funding, i.e. research
output is considered more important than successful teaching. This reality results in the
prioritization of research activities by academic staff and complicate engagement in time-
consuming teaching formats such as research-based learning.

A major difference between standardized course work and research-based projects is
the frequent failure of experiments in the life sciences, in which even well-established
routine methods can fail at times. Failed experiments as well as the rejection of a hypoth-
esis require patience, diligence, and a high degree of tolerance towards frustration. This
can negatively impact on student motivation, especially in the context of short-term proj-
ects (Linn et al. 2015). However, this experience enables supervisors to familiarize stu-
dents with the fact that experiments frequently do not precisely result in the expected
outcomes. Students recognize right from the start that the research process is tedious and
difficult, and progress can only be realized in small steps.

Last but not least, reflection on the concept of research-based learning is not as wide-
spread in the life sciences as in disciplines with higher affinity to didactical issues, social-
learning theory and pedagogics. The unfortunate tendencies towards lecturing very large
classes and a constantly increasing amount of basic knowledge favor an instructive learn-
ing culture aiming at knowledge transfer. The deep expert knowledge of increasingly spe-
cialized researchers reinforces the impression that students are not able to conduct their
own research. The discipline-specific learning culture and the discrepancy between highly
specialized and basic knowledge thus may be another obstacle to the wide-spread imple-
mentation of research-based learning in the life sciences.

16.4 Conclusion

It is becoming increasingly difficult to teach an ever expanding and continuously develop-
ing knowledge, while the acquisition of competencies such as the ability to self-dependently
acquire new knowledge, to critical, analytical and solution-oriented reasoning is becoming
increasingly important for a successful professional career. Research-based learning can
significantly contribute to the development of these competencies and therefore should be
integrated into study programs at an early stage. In the life sciences, programs frequently
have structural requirements due to a strong practice-orientation of these disciplines.
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For learners and supervisors, research-based learning is an extremely time-intensive for-
mat, and requires thorough planning in terms of time management, feasibility and adap-
tion to the individual abilities of students. The dependence on often costly resources
together with complex methodologies, legal and ethical issues restrict the idealized con-
cept of free research-based learning in the life sciences, i.e. the engagement in indepen-
dently developed, intrinsically motivated research question by the learner themselves.

Instead of tying up resources in formats that merely simulate research, we highly rec-
ommend to integrate research-based learning into ongoing research projects of lecturers,
in order to synergistically use personnel and financial resources for research, learning and
teaching, and to achieve a high motivation of students and supervisors at the same time.
The implementation of research-based learning undisputedly changes the study content.
The intense engagement with a research question fosters the deep understanding of a spe-
cific topic but does not provide a broad knowledge base. Thus, research-based learning can
be a significant pillar, but not the sole format in higher education. Against the backdrop of
sizeable student cohorts, lectures represent important and efficient teaching formats for
conveying the necessary basic knowledge. To extent the implementation of research-based
learning in the life sciences, several aspects need to be considered: a reflection on study
contents in terms of knowledge and skills; a true change in the culture of learning and
teaching; the dissemination of the concept of research-based learning in combination with
improved didactical training of researchers; and the support of academic staff when intro-
ducing research-based learning. In so doing, it is crucial to demonstrate how research-
based learning can be used for the mutual benefit of learners and supervising staff and,
ideally, for acquiring new scientific insights.
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17.1 Characteristic Features of Public Health as Basic Conditions
for Inquiry-Based Learning

17.1.1 Public Health as a Scientific discipline

Public Health as “Holistic” Alternative to Medical Studies The field of public health has
developed in Germany since the 1980s, with increased development in the 1990s, in con-
junction with efforts to create an academic quality initiative in the healthcare system,
which bundles a broad spectrum of healthcare occupations having differing qualification
levels, educational institutions and professional settings. Public health prefers to consider
health and healthcare holistically, critically reflect and limit the power of interpretation of
medicine in the health sector, and develop other perspectives. Thus public health has
offered, and continues to offer, a significant complement to traditional medical studies, a
new perspective on continuing education and the career paths for physicians in Germany
associated therewith (Polak 1999; von Troschke 2002). Initially designed as a course of
study to be pursued part-time alongside employment, public health quickly developed into
a degree program with various opportunities for specialization, which also signaled the
academization and professionalization of healthcare occupations, for example physical
therapy or speech therapy (Bléttner 2012). Development away from a “vertical, hierarchi-
cal professional structure” is also being supported (Immenroth 2012, p. 57, translated).

Public Health as a Multidiscipline with a Transdisciplinary Orientation Public health
involves a range of different core subjects, which represent different disciplines of science
and their perspective on the common subject; the health of the population. These include:
epidemiology, statistics/methods, medical basics, social and behavioral science basics,
health promotion and prevention, health economics, healthcare policy, healthcare manage-
ment, work, environment and health, law and ethics and research into the healthcare sys-
tem (Dierks 2012). In addition, scientific aspects of nursing practice and theory were
integrated such as nursing science, nursing education and nursing management (von
Troschke 1999). Public health/health sciences are characterized by a transdisciplinary
approach to health policy and practice or, respectively, to the transfer of knowledge to
healthcare practice. Combining the various foci provides those who will be employed in
the healthcare system in the future with a basis for the core competencies, for example
competency in interprofessional cooperation. For example, these competencies have been
documented in the Careum paper (Sottas et al. 2013), a position paper on reforming the
training of health professionals in the twenty-first century, which emphasizes networking
between those who will be working in the healthcare sector in the future.

Public Health as Applied Science Public health is an applied science. A mandate that
emphasizes the connection between science and healthcare can be seen as early as
Winslow’s definition of public health (Winslow 2001), which was formulated in 1920 and
adopted by the WHO in 1953 (Polak 1999). According to Noack (1999), the goals are to
control and regulate health systems, to create basic social conditions for health, and to
maintain and promote the social and organizational conditions for health. Dierks (2012)
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specifies that the goal of public health is in educating professionals in planning and
decision-making in the healthcare system, and in developing, implementing and evaluat-
ing health-promoting and preventive programs, and likewise in founding health research
and teaching. A clear definition of the field is lacking, however, which makes it difficult to
distinguish between the different study orientations and the comparability of degrees
(Dierks 2012). To date, problems associated with the application orientation such as the
handling of different professional and disciplinary communication and process cultures
have scarcely been systematically addressed (Schroder-Béck 2014). Additional challenges
include dealing with the pitfalls associated with labor law in transdisciplinary commis-
sioned research and the need for a specific research ethics relating to public health, as well
as the lack of epistemological considerations on the epistemology and methodology of the
subject (ibid.).

The Heterogeneity of Students and Instructors The wide range of occupations and scien-
tific disciplines that deal with health and the different paths to qualification substantiate
the heterogeneity of both instructors and students in the public health. Thus, according to
the Bremen student survey QUEST (2010/2012), a majority of new students have com-
pleted vocational training, work experience or experience through social engagement
(Universitdt Bremen 2014). They are therefore older and more experienced than students
in other disciplines. Moreover, the QUEST analysis further characterized this student
group as pragmatic and dutiful — and less theoretical. Political involvement, artistic-
cultural activities or experiences abroad are less common in the public health group as
compared with students in other departments (ibid.). In addition, it is largely female stu-
dents who are interested in the field. The percentage of women is over 80 percent (ibid.).
To date, however, there is still a lack of reflection on gender and diversity within the sub-
ject culture and by the healthcare professions. The instructors are also characterized by
heterogeneity. The majority of instructors recently came from independent scientific dis-
ciplines such as medicine, biology, economics or sociology and, as a rule, were qualified
through a continuing education degree program or by working on health-related issues in
their field of origin. The field has been changing since the first graduates of undergraduate
degree programs in the field first took academic positions.

17.1.2 Didactics in Public Health

The plural disciplinary constitution, the adaptations due to the Bologna Process and the
applied approach need not be an argument for strongly regulated B.A. and M.A. instruc-
tion. The exclusive concentration on a transfer of knowledge that focuses entirely on
subject-specific knowledge also reaches its limits if students are to be enabled to establish
interdisciplinary and transdisciplinary connections between theory and practice (Volker
2004).

The desire for greater interdisciplinary alignment, discussions about a common meth-
odology and theory of cognition, a sense of history, and options in dealing with theory-
practice problems in the case of commissioned research can foster the development of
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innovative didactic models for holistic teaching and learning. Projects such as that
of the “Kooperationsverbund Hochschulen fiir Gesundheit” (Cooperation Network of
Universities for Health) comment on the guiding didactic principles, which are supposed
to ensure that students have essentially comparable qualifications (Hochschulen fiir
Gesundheit e.V. 2001). The Deutsche Gesellschaft fiir Hochschuldidaktik (German
Society for University Didactics) also has a health science working group focusing on the
subject. A systematic didactical reflection with regard to the above-mentioned challenges
is the exception, however. This is made apparent by the small number of publications on
the topic (Reiber 2012a). According to Reiber, insofar as it occurs at all in health science
instruction, this reflection is made in reference to literature and findings from general
higher education didactics (ibid.).

The multi- and transdisciplinary references and the explicit call for the applicability of
the contents, as well as the heterogeneity of the teachers and students, could make the
inquiry-based learning approach (cf. Mieg in this volume) interesting in public health.
Inquiry-based learning could provide instruments that move the discipline away from the
multiplicity of perspectives represented by the individual disciplines towards theoretically
and methodologically based inter- and transdisciplinarity, thereby connecting both stu-
dents and instructors with one another. Van Wickevoort Crommelin (n.d.) summarizes the
following points as shared characteristics of inquiry-based learning approaches as
follows:

1. The problem and question, as well as the methods of answering, are self-chosen and
possibly self-developed, and are reflected upon in an exchange with others (students,
instructors, the public).

2. The procedures are based on scientific principles, and the research process and the
results are critically reviewed.

3. Interdisciplinarity will be considered and the findings will be presented to a (profes-
sional) public, for example the student body or practice partners.

Whether and the degree to which inquiry-based learning offers solutions here will be
examined below.

17.1.3 Inquiry-Based Learning in Public Health

Learning arrangements that are intended to promote interdisciplinary development in
public health include “Regional Health Universities,” for example (Sottas et al. 2013).
This didactic approach was pursued in the 1970s and aimed to strengthen the integrated
training of health professionals across professional boundaries and care sectors (ibid.).
However, this will not build a bridge to inquiry-based learning. Reiber explicitly addresses
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the benefit to the public health sciences associated with inquiry-based learning (Reiber
2012a, 2012b). She sees potential for multidisciplinary reflexivity in education, for exam-
ple: Research results from differently designed studies could be received in a multi-
perspectivist and critical manner using inquiry-based learning, and different research
paradigms could be discovered. This would thereby make it possible to grasp the applied
approach of the field through research activity and thus foster students’ understanding of
public health and professional self-understanding. Likewise, it would be possible to
develop the ethically based power of judgment needed in the profession (Schroder-Bick
2014). Inquiry-based learning could thus help involved practice partners to understand
which competencies students could bring to the professional practice.

To our knowledge, there has been no systematic review to date of inquiry-based learn-
ing in public health. The implementation of inquiry-based learning in public health and the
design of public health studies seem to be situated in the curriculum at individual institu-
tions of higher learning. One example of embedding inquiry-based learning in the public
health can be found at the institute for educational and health-care research in the health
sector (InBVG) at the Bielefeld University of Applied Sciences (Weyland and Nauerth
2013). Here, the entire course of studies in teacher education for the healthcare occupa-
tions includes inquiry-based learning. It is integrated in both the master’s and bachelor’s
degree programs and includes both small-scale research as well as multi-semester projects
(ibid.).

Another example is the “FLexeBel — Forschendes Lernen zur Vorbereitung auf kom-
plexe und interdisziplindre Berufsfelder” (“FLexeBel — inquiry-based learning in prepara-
tion for complex and interdisciplinary professional fields”) project at the University of
Bremen. It is aimed at the implementation of inquiry-based learning in all teaching mod-
ules of the master’s degree program in “healthcare provision, health economics and health-
care management” (FLexeBel 2015) [“Gesundheitsversorgung, -6konomie und
-management”]. The bachelor’s degree program at the University of Bremen also includes
inquiry-based learning. The seminar on occupational health management in “daycare cen-
ters” settings, which was financially supported, designed and carried out within the con-
text of the ForstA project (research-based study right from the start) was exemplary. The
goal was to implement occupational health management in daycare centers using inquiry-
based learning. Over the course of two semesters,

1. theoretical fundamentals regarding occupational health management were taught,
2. practiced using virtual examples and
3. applied to the actual situation in daycare centers.

The measures for introducing inquiry-based learning into public health sciences are
part of the overall strategy for the implementation of inquiry-based learning at the
University of Bremen (cf. Kaufmann & Schelhowe, in this volume).
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17.2 Critical Discussion and Outlook for the Field of Public Health

As a didactic concept, how can inquiry-based learning help address the specific challenges
faced by public health (e.g. the holistic theoretical/practical relevance and the difficult
integration of multidisciplinary perspectives)? In the following, we highlight some points
that go beyond purely programmatic requirements and should be discussed in public
health in order to pave the way for innovative didactic concepts such as inquiry-based
learning. This includes sufficient reception and elaboration of the concept of inquiry-based
learning for public health didactics, for example. This will make more orientation options
available to public health instructors for planning their teaching projects — in a very practi-
cal way on the one hand, and in epistemological engagement with their own subject on the
other. Both aspects will be examined below, whereby they are, in part, relevant to the
approach to inquiry-based learning beyond public health as well.

On the practical side, for example, inquiry-based learning emphasizes an equal learning
alliance in which students are guided through the research process in the sheltered envi-
ronment of a seminar. Associated changes in role expectations and demands on the orga-
nization of the lesson design in terms of time and content can create confusion and should
not be left unexamined. In the example of implementing health management in daycare
centers, the more flexible organization in the inquiry-based learning setting met students’
needs. Small group work made it possible to organize working hours flexibly and individu-
ally outside of a fixed lecture schedule. Students with part-time jobs or responsibility for
schooling or care particularly appreciated the benefits. Here, the process-oriented setting
of inquiry-based learning countered the heterogeneity of the students.

The more flexible and group-specific learning settings also created difficulties, however,
which indicate that innovative teaching formats such as inquiry-based learning in public
health should already be taken into consideration when planning curriculum for B.A. and
M.A. studies. Examples include clashes with established, administrative structures and
work regulations — whether these be examination rules, role expectations in a hierarchical
teaching/learning system that is focused on grading, time constraints, forms of collabora-
tion, and so on. This may thus be associated with additional work for both instructors and
learners that should not be underestimated in order to ensure that activities are timely and
conform with administrative expectations (e.g. by means of exception rules).

In addition to questions concerning the concrete design of teaching and learning set-
tings, it is generally necessary to consider how the concept of inquiry-based learning can
be designed constructively under the conditions of multidisciplinary public health and
possibly even lead to interdisciplinary teaching and learning. For us, the key to this lies in
reflection during the research and learning process. According to Huber, these should
include three levels of reflection according to the humanistic cognitive ideal: “the self-
reflection of scholarship as a mode of rational cognition, the self-reflection of the subject
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through scholarship, and the reflection on the common good to be promoted thereby”
(2009, p. 3 et seq.; for details, see also Huber, in this volume).

The first two levels of reflection are still in their infancy in the science culture of public
health: The cognitive tools used by public health come from other disciplines. They are
shaped by different scientific cultures and tend to stand side by side. As yet, there has been
no systematic reflection on the understanding of science with regard to public health, the
situatedness of the knowledge and the researchers, as well as the ethical responsibilities of
the health professionals and those conducting research in the health sector. Inquiry-based
learning could introduce well-founded reflection into the learning setting, thereby also
supporting instructors who may also lack the theoretical and analytical foundations of the
different core disciplines. Without reflection on the understanding of science and research
as the basis for the research process, this could lead to more research-oriented learning, as
in the daycare example. This leaves the applicability of the research and public health
understanding of itself, as well as the homogeneity of the students as researchers and pro-
fessionals in the field of health policy, unexamined.

Another item from discussions regarding inquiry-based learning in public health sci-
ences concerns the relevance of the findings for third parties, i.e. for scientific contexts as
well as for practice partners (cf. Huber 2009). The “third party” is first and foremost the
scientific community: the seminar group, the department or a scientific forum. Here,
Huber (2009) refers to requirements that can also be met by student work within the stu-
dents’ abilities, and not to trailblazing research innovations that alter a scientific commu-
nity. This pertains to requirements that do not call into question the contents of the everyday
scientific work of teachers and scientific staff (cf. ibid.). According to Tremp (2014), the
students are the main addressees of the presentation of results. Critical aspects of the ori-
entation towards third parties emerge, for example, when the relevance of the topic for
practical partners fails to coincide with the scientific relevance of a topic, such as when the
goals of applicability and commissioned research and the goals of scientific insight
diverge. Both areas of relevance should be critically and explicitly reflected upon in rela-
tion to the research and learning process in the seminar, however. This constant work of
reflection must not fall prey to the elaborate organization of time and activity in the pro-
cess of inquiry-based learning in public health.

And what happens if the “third parties” are healthcare enterprises or charities that want
to continue working with the seminar results and do not focus on the research and learning
process? The third parties being addressed are thus primarily students’ potential employ-
ers. Mutual expectations will be exaggerated, clients will expect economically beneficial
results and students will be less concerned with the learning process of scientific reflection
than with output, which is to say with the effort to deliver a “product.” In addition, concen-
tration on the “product” places the process-critical reflection of the students’ approach and
the assessment of their scientific work at risk.
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A problem with which inquiry-based learning settings could be confronted is shown in
the example of corporate inquiries that seek to implement inquiry-based learning in certain
health-related corporate contexts. This is an aspect that is initially positive, as it speaks to
the positive external perception of degree programs in the health sciences and provides
students with an option to acquire practical occupational experience without interrupting
their studies. What is vexing about these requests, however, is the content and scope of the
services requested. Examples include coordinating and carrying out a national representa-
tive survey for quality assurance or the call for tenders for a complete evaluation of outpa-
tient healthcare activities. From a student perspective, this creates a kind of internship
construct which, in the best-case scenario, makes it possible for the student to join the
company upon graduation and, in the worst-case scenario, must be presented as a “failed
project” in the seminar. Here, companies bear neither (personnel or material) costs (e.g.
for the data collection, transcriptions or travel) nor risks. From the beginning, it should
therefore be very clearly agreed with the practice partner that in the case of inquiry-based
learning, what is at stake is the research and learning process in the sheltered environment
of the university, and not added economic value. If this discussion is not held, questions
will remain as to the degree to which self-exploitation is being promoted as part of the
university’s organizational and value culture, especially in applied disciplines such as
health sciences, by providing services without an economic quid pro quo. In developed
professions, for example in the planning field (architecture, civil engineering), profes-
sional associations and organizations frequently prohibit institutions of higher learning
from undertaking low-cost projects that could also be carried out by professional planning
offices; see, for example, the fee structure imposed on architects and engineers acting as
public contractors (HOAI). As a multidiscipline, public health still needs to find its own
way in this regard.

In summary, it should be said that, as an innovative, didactic concept in public health,
inquiry-based learning requires conducive disciplinary conditions pertaining to the struc-
ture of higher education if it is to develop good, reflective research and a self-reflective
research attitude, as well as multi- and transdisciplinary collaboration. In public, if desired
and implemented well, it can initiate sustainable sensitization and qualification processes
for both young scientists and instructors as well, in order to meet the challenges of the
young discipline.
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18.1 Characteristic Features in the Natural Sciences in Terms
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Instruction in the natural sciences of biology, chemistry, the marine sciences and physics
is inconceivable without reference to research. Students are trained to take up the profes-
sion of “scientist” and faculty often recruit or recommend doctoral students from among
former students in their own courses. This practice includes a high proportion of course
elements in which students themselves become active such as internships, tutorials and
excursions, which usually already correspond precisely with the method of working or at
least the methods being used in current research (see Box 18.1 for an example in genomics
research).

Interdisciplinary and project-like courses dealing with concrete, socially relevant topics
were established due to reform initiatives at universities in the 1970s and the environmen-
tal protection and conservation movements in the 1980s (Fichten et al. 1978; Wildt 1981;
Jung 1997). In the area of the natural sciences, for example, students have dealt with forest
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Box 18.1: Tapping the Potential of Undergraduate Researchers - The Genomics Education
Partnership (GEP). Reprinted from Genetics Society of America (2015) with permission
Recent reports on undergraduate education have emphasized the crucial role of
authentic research experiences. A genomics research article published in the May
issue of G3: GeneslGenomes|Genetics allowed 940 undergraduate students not only
to engage in original scholarship, but also to be authors on a peer-reviewed scientific
paper. The research, on the evolution of an unusual chromosome in fruit flies, was
powered by the contributions of students at 63 higher education institutions across
the US, coordinated by the Genomics Education Partnership (GEP).

“By organizing the efforts of ‘massively parallel” undergrads, we can solve prob-
lems that would defeat other methods,” says GEP program director Sarah Elgin of
Washington University in St. Louis. “At the same time, students learn how to handle
the messiness of real data, to evaluate different kinds of evidence, and to justify their
conclusions.”

The GEP is a collaboration between faculty at a growing number of institutions
and the Biology Department and The Genome Institute at Washington University in
St. Louis. The GEP’s goals are to introduce bioinformatics into the undergraduate
curriculum and to integrate research experience into the academic year. With this
classroom-based approach, many more students can access educational opportuni-
ties normally restricted to those who secure one of the small number of summer
research spots available to undergraduates.

The GEP faculty and staff oversaw the project and drafted the paper, but each of
the 940 students listed as a co-authors performed original research and read and
approved the manuscript before submission. Many students also provided important
comments that were incorporated into the final version.

The GEP students tackled the investigation of the “dot” chromosome of
Drosophila fruit flies. The dot chromosome gets its name from its tiny size; next to
the other fruit fly chromosomes, it looks like a compact dot.

Scientists are interested in the dot chromosome because its DNA is tightly pack-
aged in a form called heterochromatin — a state normally linked with relatively inac-
tive genome regions that contain only a few rarely expressed genes. But despite
being packed into heterochromatin, a large region of the dot chromosome carries a
similar density of actively expressed genes compared to other, non-heterochromatic
parts of the fruit fly genome. Non-heterochromatic DNA is known as euchromatin.

How has this unusual state affected evolution of the dot chromosome genes? To
investigate, the GEP team wanted to compare the dot chromosome to a euchromatic
region from a different chromosome. But this exploration required a high quality
genome sequence from several different Drosophila species, not just Drosophila
melanogaster, the species in which the dot chromosome has been most intensively
studied.

(continued)
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Box 18.1: (continued)

Draft genome sequences for other Drosophila species were already publicly
available, but because the dot chromosome carries many repetitive sequences, the
genome data was sometimes unreliable. That’s because repeat sequences cause trou-
ble for the software that stitches together the fragments of raw sequence data — like
a jigsaw puzzle with many pieces of the same color and shape, it’s hard to figure out
which fragments belong where.

In this case, humans do a better job than computers. The GEP was able to correct
errors in the draft genome assembly by breaking the work up into chunks and dis-
tributing it among hundreds of students. The students carefully examined each
region they were assigned and paid attention to small differences in repeated
sequences that gave them clues on how to put the puzzle together. In areas where
there were gaps in the sequence, the students submitted requests for laboratory sci-
entists at the Genome Institute to perform additional sequencing to cover these
regions. “The students do a significantly better job at improving the sequence than
the software does,” says Elgin.

The team improved sequences from the dot chromosome and a euchromatic com-
parison region from three species of Drosophila that, together with D. melanogaster,
are separated by 40 million years of evolution. To help them compare genes across
the different genome sequences, the students used multiple types of evidence to
predict the start, stop, and splice sites for each gene. These “punctuation marks” are
critical to understanding how DNA is transcribed into RNA and translated into pro-
teins. Start and stop sites tell the cellular machinery where to begin and end the
translation of a sequence, and splice sites define where to chop out intervening
sequences — introns — from the regions that code for proteins — known as exons.

Each chunk of sequence was examined by at least two independent groups of
students, so they could cross-check findings and fix errors. The end result was a high
quality data set that allowed the team, led by GEP staff member Wilson Leung, to
statistically compare the properties of the dot chromosome to the euchromatic region
in all four species.

This comparison revealed that most of the distinctive properties of the D. mela-
nogaster dot chromosome are conserved across species. Dot chromosome genes
have longer introns and more exons than the comparison region, as well as a higher
density of repeat sequences. The accumulated repeats — mostly remnants of now
inactive transposable elements — can partly explain why dot chromosome genes have
larger introns (the introns contain more repeats), though it doesn’t explain why the
genes tend to have more coding exons.

Dot chromosome genes also showed fewer traces of the effects of natural selec-
tion. This agrees with theoretical predictions that natural selection should be less
effective on heterochromatic genome regions.

(continued)
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Box 18.1: (continued)

The analysis also uncovered a tantalizing clue to one of the ways dot chromo-
some genes could remain active despite being stuck in a heterochromatic state. The
researchers found that dot chromosome genes contain fewer of the “C” and “G”
bases (of the famous A, T, C, G components of DNA) than do genes in the euchro-
matic region. Because Cs and Gs bind together more tightly than As and Ts, the
DNA strands that make up dot chromosome genes are likely easier to unwind, which
might allow better access to the DNA for the proteins that turn genes on and off.
Further research will be needed to test this idea.

The GEP students not only advanced science with their work, but they also
learned about genetics and genomics in a hands-on way. This translated to greater
educational benefits for the students.

“We think a lot of the benefit comes from asking students to weigh the evidence;
sometimes it’s contradictory, sometimes one clue is more reliable than another,
sometimes the students need to dig a bit deeper,” says Elgin. “Basically we’re teach-
ing them to look carefully at data and be suspicious, be skeptical.”

The GEP has previously measured the program’s educational performance and
found that students learn more about genes and genomes compared to students who
did not participate in a research-based genomics course. The GEP students also self-
report similar gains in their ability to analyze data and understand the research pro-
cess as those who had spent a summer working in a research lab. Given enough time
(on average, around 45 h of class time), GEP student gains even exceeded those of
summer research students.

“Faculty are sometimes skeptical that this kind of project will work for their stu-
dents. But the GEP includes a diverse range of schools serving different types of
students and the learning gains were similar across every category we tested. |
believe any student can benefit,” says Elgin.

Read more at http://scienceblog.com/78332/tapping-the-potential-of-undergrad-
uate-researchers// uEKWMOtzd4iMID;jC.99

Following the study reform related to the Bologna Process (i.e. the introduction of gradu-
ated and modularized degree programs), universities have, for the most part, definitively
renounced the continuation of the project formats (Kruse 2009), especially as the increase
in the number of students and their growing heterogeneity in skills, knowledge and inter-
ests have made it necessary to further develop the teaching concept. Instead, elements of
inquiry-based learning were integrated into the curricula in less extensive formats or
exclusively for selected students. With the additional funding by for example the federal
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Teaching Quality Pact, however, many institutions of higher education are rethinking this
project tradition and are implementing similar or adapted formats in the natural sciences,
for example

* project workshops and “tu projects,” ZEWK Berlin (ZEWK 2015);

* Supervision of laboratory internships, TU Darmstadt (Homann 2011);

e Humboldt reloaded, University of Hohenheim (Universitdt Hohenheim 2015);

* interdisciplinary research competence, University of Bielefeld (Lenger et al. 2013).

18.1.1 Understanding of Inquiry-Based Learning and Teaching
Within the Context of the Natural Sciences

In the natural sciences department at the Carl von Ossietzky University in Oldenburg,
inquiry-based learning and teaching is understood to mean the interaction between stu-
dents and researchers whereby scientific curiosity is increased, scientific work practiced
and new knowledge generated. Students should thereby practice and intensify their com-
petencies in areas that include a capacity for problem solving and analysis, reflection,
collaboration in a team, internationality, project management, independence and respon-
sible time-management.
In particular, the students should:

* develop, plan and implement their own research ideas,

e orient their research ideas towards the international standard for the field,
 establish personal and individual contacts with active researchers,

* be integrated into the research project of working groups and

* give their studies an international focus.

For this reason, instructors must

* include their own research into their teaching practice,

e acquire and apply (didactic) methods that promote students’ independent scientific work,
* develop new forms of teaching and learning in communication with other instructors and
e getinvolved in student initiatives.

This catalog of requirements makes it clear that inquiry-based learning really cannot
refer to an individual course or module, but must instead run like a common thread through
the curriculum.
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18.1.2 Properties of Academic Studies in the Natural Sciences
in Relation to Inquiry-Based Learning Using the Example
of the University of Oldenburg

Academic studies in the natural sciences and in mathematics have some favorable charac-
teristics that facilitate integrating elements of inquiry-based learning. (1) The natural sci-
ences are not subjects with mass appeal, especially at the level of master’s degree programs.
Professional master’s degree programs are tailored to the research interests of the research
groups, since this is where the natural sciences recruit young academics. More than 3% of
new students in the school of mathematics and the natural sciences at the University of
Oldenburg find an introduction to research to be important or very important (Albrecht
2015), which is significantly more than the average for all students in their first semester
of university. (2) Furthermore, internships and tutorials are traditionally important compo-
nents of a course of studies which extend through all phases of those study programs.
Research methods are usually practiced in internships and tutorials, and sometimes stu-
dents work on predetermined or autonomous projects. (3) The staff-to-student ratio is
frequently good since, in addition to the instructor, additional student or scientific person-
nel are involved in classes. (4) Project work and thesis projects are often completed within
the research groups, e.g. in the research laboratories. This establishes close contact with
researchers and makes the standards required of scientific work tangible for students. (5)
In chemistry and physics, for example, experiments that are also conducted in lectures
demonstrate current research topics and methods. In addition, many degree programs have
already established project or block formats years ago that allow a comprehensive and
often interdisciplinary treatment of a topic with a great deal of flexibility in terms of time.
(6) The fact that there are many qualification positions for completing a doctorate or for
postdoctoral qualification for teaching staff facilitates the research orientation in teaching.
The young scientists bring a great deal of new impetus to teaching and enthusiasm for their
field. (7) In addition, there is usually research-related and modern equipment available in
the laboratories and workspaces since the research groups attract a great deal of third-party
and special funding. (8) It is also important that scientific standards be applied in the inter-
national competition in the natural sciences; scientists compete for funding and publica-
tions within an international community. Both advanced study programs for postgraduates
and research topics therefore have an international focus.

In addition to these aspects, which are favorable for inquiry-based learning, there are
also unfavorable factors in the natural sciences. (1) Firstly, the study groups in many
courses are very heterogeneous in terms of previous knowledge and motivation. (2) A
secondary-school diploma (Abitur) or other university entrance qualification does not
guarantee a minimum standard of knowledge in mathematics and the natural sciences. (3)
In most disciplines, a great deal of prior knowledge is needed in order to develop a research
question, the methods are often specialized, complex and expensive to implement. (4)
Generally, interdisciplinary questions that are derived from everyday knowledge do not
lead to testable hypotheses. (5) In many natural-science-related subjects, it is very impor-
tant to systematically develop knowledge in a manner oriented toward the logic of the
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discipline (Fichten 2010). (6) In addition, the above-mentioned high turnover of non-
professorial teaching staff in qualification positions has a negative impact, such that per-
sonnel are often inexperienced in instructing students and have little opportunity to
systematically develop the teaching competence that is so critical for the format of inquiry-
based learning.

18.2 Experiences with Inquiry-Based Learning in the Natural
Sciences in a Project at the University of Oldenburg

18.2.1 Measures and Formats

With all of this said, inquiry-based learning is more than a didactic trick, and instructors
must conduct research themselves and be integrated into an environment in which scien-
tific activity is actively being pursued. Convinced that there are many different ways and
formats through which research and teaching can be linked (Healey 2005), various mea-
sures were supported at the University of Oldenburg and subsequently documented and
evaluated. In addition to enriching the curriculum with additional personnel, teaching and
learning formats that allow inquiry-based learning have been newly established and
expanded. This includes the student labs that already exist for elementary school classes
for the topics of the Wadden Sea, the human senses, the Green School, energy, automation
technology and chemistry and that were expanded as research facilities for prospective
teachers. Student labs are course formats in which school classes conduct experiments in
facilities and using the equipment belonging to the university, and who are led by univer-
sity students. In so doing, students can work on their own research questions concerning
teaching-learning settings. The implementation of these measures was accompanied by
higher education didactic courses for the lecturers, which were tailored to the change of
perspective in inquiry-based learning.

18.2.2 Modules/Courses Concerning Inquiry-Based Learning

In many research areas, distinct formats have been developed so that inquiry-based learn-
ing can be especially well implemented. Here, most projects emphasized the ability of
students to develop their own questions or to identify problems. A few examples of this
from among the various thematic contexts have been outlined in Table 18.1:

18.2.3 Summary Overview and Classification

In order to integrate more elements of inquiry-based learning in the degree programs, a
total of 17 different formats were developed and introduced. Most of the new courses have
been developed for the professional master’s degree programs, and many are also directed
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Table 18.1 Examples from the degree programs in the natural sciences at the University of
Oldenburg in which the new inquiry-based learning formats have been integrated

Format Brief description Degree program | Credits
Theoretic Students will formulate and work on their own | Bachelor’s 6
(chemistry) questions, derive hypotheses and implement program in

these autonomously on the computer with chemistry

support from scientists. Participants will

program their own quantum chemical program

of any level of complexity and solve problems

as a team with guidance.
Student lab project | School students learn automation technology Two-subject 6
module in based on the example of robots that are easy to | bachelor’s degree
automation build and program. The increase in knowledge | in engineering
technology among school students is recorded empirically
(engineering) by the university students. Students gain insight

into didactic research and study the

effectiveness of their own teaching.
Proteomics Biological issues from current research topics | Master’s degree 12
(marine science) | are processed and solved. To go deeper into the | program in

topic, students give presentations on current microbiology

publications. Students evaluate the published

data statistically and categorize it. A tie-in to

the thesis work is possible.
Meta-analyses of | Students develop their own initial hypotheses in | Master’s degree 12
marine small groups. Suitable data records will be program in marine
biodiversity handed out or students will search for data from | environmental
(marine science) | the published literature independently, then sciences

evaluate the data and present the results. The

hypotheses they formulate themselves will

subsequently be investigated in laboratory

experiments. A tie-in to the thesis work is

possible.
Independent Students suggest projects that they could also | Master’s degree 15
research project work on at a partner institution, for example program in
(biology) abroad. Support personnel is available to all biology

students for questions. The goal of the project

is to make independent scientific work possible.

A tie-in to the thesis work is possible.
Teaching-learning | Students independently build the resonator on | Bachelor’s 6
lab in laser optics | the basis of calculations made in the group so | program in
(physics) that the resonator can be used to operate the physics

laser. Due to the modular design, further
courses relating to such experiments can build
on this in coming semesters.

(continued)
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Table 18.1 (continued)

Format Brief description Degree program | Credits
Correlation and The topic is the empirical reconstruction of Master’s degree | 6
causality networks | correlation and causality networks based on program in marine

in complex multivariate data. The basics of theory and environmental

systems (marine application of mathematical methods are taught | sciences

science) in lecture units. Acquired methods can be

applied to data that is provided or students’
own datasets. In so doing, students develop and
process their own questions.

Student lab in the | Students first develop learning arrangements on | Two-subject 6
Wadden Sea/ the topic of the Wadden Sea. These are then bachelor’s degree
teaching-learning | implemented together with the school students, |in biology

lab (biology) who work as independently as possible.

University students reflect upon and optimize
the learning arrangements using didactic
research methods.

Source: author’s representation

towards students in the bachelor’s program. Another important element of independent
research in the natural sciences is the preparation of a thesis, which is not listed separately
here. Many of the courses containing elements of inquiry-based learning can be used as
preparation for a thesis, however. The various formats include different tasks in the cur-
ricular acquisition of the competency to conduct independent research (on the basis of
Deicke 2013):

Stage 1 —Receptive: Students acquire knowledge and abilities related to scientific research.

Stage 2 — Applying or referring only to literature: Students make a narrowly defined con-
tribution to a larger research project or review literature.

Stage 3 — Researching: Students work on their own research project.

In order to be able to systematically record the depth to which, and in what respects, the
new formats included elements of inquiry-based learning in the degree programs, instruc-
tors were asked to classify their courses according to the categories of inquiry-based learn-
ing: in the receptive, applying and researching stages, and in the categories of research
results, methods and processes, respectively (according to Deicke 2013). The explicit des-
ignation of methods and the application thereof make this model especially suited for the
natural sciences. This often relates to research methods and to the implementation in prac-
tical action. The classification shows a focus in terms of the research methods, namely at
all three levels of student activation (receptive, applying and researching); this is how
nearly half of the projects carried out were classified. It is also striking that approximately
40 percent of the projects were assigned to the receptive stage, whereby a move towards
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more demanding levels of learning is desirable. At the same time, there are at least five
formats that instructors described as allowing students to go through the entire research
process autonomously, although the degree programs have not undergone any fundamen-
tal structural changes. This confirms that the curricula in mathematics and the natural sci-
ences are well prepared for inquiry-based learning formats and that these formats have
long been considered, for example when selecting the appropriate forms of examination.

18.3 Conclusion and Outlook: Outlook for Inquiry-Based Learning
in the Natural Sciences: What Needs to Be Done?

Overall, both teaching staff and students benefited from the above-mentioned projects and
formats, and the evaluations demonstrated that both sides were satisfied or even enthusias-
tic. Nevertheless, difficulties did arise. Students first had to understand and accept the new
learning concept; many were unaccustomed to being able to pursue their own ideas. Once
students had undergone this change in perspective, however, it was possible for them to
continue to work very well. It was also difficult to deal with heterogeneous study groups
with varying previous knowledge and different motivations for engaging in a change in
perspective. This turned out to be particularly difficult in bachelor’s courses. Some classes
were perceived as being too specific. The size of the study group substantially impacts the
success of the format: Neither those groups that were too small (fewer than 3 students),
nor those that were too large (more than 20 students) were able to satisfactorily implement
the planned concepts.

18.3.1 What Are the Next Steps?

With regard to the systematic and sustainable establishment of inquiry-based learning, the
projects made it clear that the degree programs already have the necessary formal struc-
tures. Nevertheless, steps for further development are necessary:

Adjusting the Staff-to-Student Ratio Courses containing elements of inquiry-based learn-
ing require very intensive supervision and therefore would reduce the teaching capacity in
other formats if established on a permanent basis. This would lead to the deterioration in
the staff-to-student ratio in other courses. Therefore, a significant increase in the Curricular
Standards (CNW) — the planned teaching hours for a student’s education — for degree pro-
grams with evident elements of inquiry-based learning is absolutely necessary.

Analysis and Further Development of the Research Orientation in the Degree Program
Curricula A research orientation is an essential element of academic studies at the uni-
versity. It is therefore appropriate to use this aspect to assess and, if necessary, adapt the
degree programs in terms of continuous quality development. In so doing, the model
developed by Wolfgang Deicke (Deicke, 2013) could be used. Each module can be
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arranged in this grid. That means that, in planning a degree program, an important aspect
is the research orientation by applying inquiry-based learning. Based on this, the curricu-
lum can be structured in terms of its systematic capacity building for independent research.

Integration into the Quality Development of Degree Programs The goal of sustainably
establishing elements of inquiry-based learning can be achieved by systematically
anchoring these in the curricula and the monitoring of success. The subject of elements of
inquiry-based learning can be included as an operational goal in a quality-development
system. As aresult, inquiry-based learning will be anchored in such a way that it is reported
on and the further development thereof documented. An indicator system would need to
be worked out for this.

Impact Research Elements of inquiry-based learning in degree programs should be visi-
ble, further established and expanded so that students are better equipped to develop into
autonomous, independent and responsible members of the global scientific community
and society. In doing so, they should have acquired all of the competencies over the course
of their studies that enable them to perform the corresponding functions as academics.
Presumably, students who have experienced many elements of inquiry-based learning are
therefore better able than other students to meet the educational goals of degree programs.
Corresponding impact research must first demonstrate this, however.

18.3.2 Outlook

In the degree programs in the natural sciences, many practical and research-related ele-
ments already exist that make it easy to selectively integrate inquiry-based learning and
self-determined action on the part of students. What is missing are formats adapted to the
specific phase of a course of study (e.g. for motivation in the introductory phase of the
course of study), a curricular build-up in research competence including interdisciplinary
competencies, and systematic integration into a system in order to develop the quality of
the degree programs, as well as comprehensive and fair concepts for sustainable establish-
ment beyond the Teaching Quality Pact. What continues to be needed are concomitant
impact research, in order to identify efficient models, and a reinforcement of the higher
education didactic competence of the instructors through measures that are tailored to the
scientific culture of natural sciences.
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Inquiry-Based Learning in the Engineering 1 9
Sciences

Thorsten Jungmann

Creativity and a capacity for innovation are among the intended learning outcomes in
Engineering Education. Engineers are expected to develop technical solutions for current
and future technical and social problems. Inquiry-based learning as a didactic principle
can be used to design the teaching-learning environments in such a way that, in addition to
professional competencies, students can learn critical interdisciplinary competencies as
well. Based on the research of Johannes Wildt, Ralf Schneider and Thorsten Jungmann
(cf. Schneider and Wildt 2009, Ossenberg and Jungmann 2013), a research workshop for
engineering students was developed and set up at the Technical University of Dortmund.
The newly designed format and, above all, the special set-up and equipment on site are
intended to close the gap between theoretical knowledge acquisition and practical engi-
neering work.

19.1 Creativity and Innovation Cannot Be Learned by Rote
Memorization

Engineers are creative problem-solvers. Their developments have an impact on people,
society and the environment. Large development projects are handled by interdisciplinary
teams, the members of which must have more than professional methodological engineer-
ing skills alone. In addition to creative problem-solvers, engineers who work using
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analytical calculation are also needed. Consequently, engineers should be able to generate
creative, innovative ideas as well as transform their ideas into technically feasible, safe and
sustainable solutions using the analytical methods of engineering sciences. It is not just
fully trained engineers who are subject to a variety of requirements. At the start of a degree
program in engineering, students are often already faced with conflicting expectations:
“short periods of study, study abroad, soft skills, economic skills and, on top of that, good
grades in the core engineering subjects” (Becker 2007, p. 1, translated).

A survey of career beginners conducted by Karl-Heinz Minks (cf. 2004, p. 34) brought
to light the fact that, at the start of a career in engineering, the following abilities are espe-
cially decisive: working independently, communicating with others, organizing oneself
and others, and assuming responsibility for processes and products. Engineering educa-
tion is usually characterized by lectures and tutorials in the first few semesters, the primary
goal of which is to impart basic professional knowledge to the students. In later semesters,
the lecture format is then supplemented by laboratory- and project work. Experiments
frequently take place in labs with guidance, with the findings already known in advance.
The effect here is frequently reproduction rather than creativity.

The conflict of objectives in Engineering Education is training engineers to be scien-
tists on the one hand, but also preparing them for the creative and engineering-related
solution of technical issues on the other. In view of this conflict, the development of a new
teaching-learning format on the basis of inquiry-based learning is proving to be
productive.

19.1.1 Inquiry-Based Learning Fosters Creativity and a Capacity
for Innovation

In addition to the remarks by Ludwig Huber (2009) and the Federal University Assistants’
Conference (BAK) (1970) on inquiry-based learning (cf. Mieg, Pasternack, Reiber, Huber,
in this volume), the definition developed by Karin Reiber and Peter Tremp stresses the
open, unfinished character of research:

Inquiry-based learning means an introduction into science through the medium of scientific
reflection and forms of working. The skills of research are learned, as well as disciplinary
knowledge. An attitude is practiced that is characteristic of scientific activities: wanting to
know something, questioning a factual situation and one’s own views at a critical distance.
Inquiry-based learning can be characterized by the fact that the academic field is not treated
as a finished and fixed education building and is not presented as a static possession of certain
knowledge, but instead is developed through questions for which research seeks answers.
(Reiber and Tremp 2007, translated)

As such, inquiry-based learning does not supplant the lecture as a teaching method. In
addition to active, independent learning, receptive learning through a systematic or
problem-related transfer of knowledge also has its place in teaching: “If there is a canon
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of knowledge capable of producing a consensus, this should be imparted during the over-
view” (Reinmann 2009, p. 42, translated). Examples of this include the rules for the execu-
tion of technical drawings as well as the process model of “systems engineering,” which
embeds the evaluation of the solution in the entire, systematically designed product devel-
opment process. It is the understanding of such fundamental methods and their practiced
application that allows the professional handling of creative ideas in the innovation pro-
cess. Thus, for example, effective and professional communication about various solutions
for a given technical problem is made possible by sketches and drafts completed in com-
pliance with the rules for the execution of technical drawings.

Similarly, genetic and critical learning have their place in inquiry-based learning:
Genetic learning or, in other words, the reproduction of research processes from the initial
question to the result by students supersedes inquiry-based learning when the latter is too
difficult, time-consuming or resource-intensive. Critical learning serves to reflect basic
scientific questions and cognitive processes, to develop critical distance and to learn inde-
pendent scientific work (ibid.).Gabi Reinmann (2009) advocates not viewing the problem-
oriented approach as a central characteristic of inquiry-based learning as do, in her view,
“nearly all authors who are currently discussing inquiry-based learning.” She advocates
returning to the core characteristics of inquiry-based learning as conceived nearly 40 years
ago in the Federal University Assistants’ Conference (BAK), but in so doing, to not
exclude the complimentary forms of learning (genetic, receptive and critical learning).
According to Reinmann, inquiry-based learning is taking place when

[s]tudents conduct their own research (e.g. as a final paper) when they participate in a research
project by taking on a single task (e.g. in the case of larger projects), when they perform
research ‘on a small scale,” thus research that is guided and for practice (education research
within the context of courses) or when they are at least able to understand the research process
(genetic learning). (Reinmann 2009, p. 43, translated)

Inquiry-based learning once again gained increased significance in the course of the
Bologna Process. Based on the recommendations of the German Science Council
(Wissenschaftsrat) (cf. Wissenschaftsrat 2001, p. 41) the use of inquiry-based learning for
Engineering Education clearly demonstrated the following:

* The objective of a degree program in engineering to acquire (a) the competence needed
to deal with typical problems and tasks in professional practice and (b) the disciplinary
knowledge which leads to the ability to make judgments in a scholarly examination of
the subject, and which incorporates reflective competence and professional know-how
with reference to the professional field of engineers.

* Engineering Education should promote and foster an attitude of inquiry-based learning,
in order to enable future engineers to utilize their theoretical knowledge to analyze and
shape the professional field and, in this way, carry out their activities not in a manner
that is remote from scholarly pursuits, but rather with a research-centric attitude.
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19.1.2 Inquiry-Based Learning in Engineering Education

How can inquiry-based learning be implemented in the engineering sciences? What could
learning in the format of research look like in the engineering sciences? Synchronizing
learning and research processes, as illustrated in Figure 19.1, shows us some of the
possibilities.

The figure is based on the learning cycle according to Kolb (1984), which is shown
inside. The outside of the figure models the sequence of activities typical for research
projects in engineering.

The synchronized cycles start with the perception of a problem or a question. Curiosity
can be the driving force both in the case of learning and in the case of researching. After
the students have specified the problem and defined the system boundaries, the problem
can be abstractly conceptualized or modeled. Immersion in the theory contributes to a
conceptual understanding and supports both the development of a research question and
the selection and establishment of a research methodology. The planning and implementa-
tion of the research project leads to activities such as experimentally checking the abstract
concept or model, for example. When analyzing and interpreting the resulting data, stu-
dents find out whether later concrete experiences with the research subject can be pre-
dicted using the abstract concept. Errors become apparent when the results are implemented
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Fig. 19.1 The research cycle according to Jungmann (2011) synchronizes with the learning cycle
according to Kolb (1984). (Source: author’s representation)
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in practice or are embedded in theory. The cycle starts again as soon as ambiguity or new
issues arise after the implementation.

Based on the classification system proposed by Huber (2013), we distinguish between
inquiry-based learning in the narrower sense and inquiry-based learning in the broader
sense. In the narrower sense, inquiry-based learning is the format as described by the
Federal University Assistants’ Conference (BAK) 1970, in which students go through the
entire research cycle largely autonomously in terms of methodology and content, based on
a subject of their own choosing. Inquiry-based learning in the broader sense is the umbrella
term for various formats, for example research-oriented learning or research-based learn-
ing. In this broad sense, inquiry-based learning can be implemented in Engineering
Education, for example by having the students:

e delimit a problem,

e determine a state of the art,

¢ gselect methods,

e establish a model,

* perform experiments,

 interpret results in the context of methods and theory and/or
e publish results.

Students participate in individual phases of the research process or in the entire research
process. This flexibility in the implementation of inquiry-based learning makes it possible
to design teaching-learning processes, which result in the desired increase in competence
in the field of professional, methodological and interdisciplinary competencies.

19.2 Where Does Inquiry-Based Learning Take Place in the Degree
Program in Engineering?

Inquiry-based learning in Engineering Education can occur in various locations. Lecture
halls and seminar rooms offer good opportunities for students to participate in lectures on
research (results) and impart the canon of knowledge capable of producing a consensus
based on the state of scholarship. In laboratories, students can perform experiments on
equipment and machines on an industrial scale. Students can learn to do research away
from machinery and equipment in the research workshop, a learning site specifically set
up for this purpose, and which will be discussed in greater detail later in this article. Here,
they learn to develop a critical attitude, and to question and discuss their own research
findings and those of other. Each of the following sections examines one of the various
locations for inquiry-based learning.
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19.2.1 Inquiry-Based Learning in a Seminar Room: Tutorial,
“Kreativitdt und Technik” (“Creativity and Technology”),
TU Berlin

The technical realization of creative ideas in the course of construction is an essential ele-
ment of research in mechanical engineering. In the tutorial, “Kreativitdt und Technik”
(“Creativity and technology”), which is offered at TU Berlin within the context of their
orientation studies, “MINTgruen” (MINTgreen)!, the fundamentals of engineering design
are conveyed before the students apply them in their own work. One individual application
is the design of a mechanical timepiece. Students independently design the form, select the
material and define the function of their timepieces. In so doing, they chose a strategy in
terms of the methods being applied, experimental design and research. They are con-
fronted with the corresponding risk of resting on errors and taking detours, of working in
a scientific manner and portraying the results in such a way that, the significance is clear
and the way in which those results were reached is verifiable. They work in teams, and are
supported by tutors. Here, creativity is especially important because both tried and true
solutions and innovative approaches to solving the problem come into question and are
weighed against each other.

This teaching-learning scenario must be categorized as inquiry-based learning in the
narrower sense. It exhibits essential features of inquiry-based learning and introduces stu-
dents to situations within the context of projects that are competently dealt with in
research-oriented behavior.

19.2.2 Inquiry-Based Learning in the Laboratory: Maastricht Science
Programme, Maastricht University

In the “Maastricht Science Programme,” students can help to shape their bachelor’s degree
program according to their own abilities and inclinations. In addition to core modules such
as biology, chemistry and physics, the course of studies even includes elective modules
such as “biomedical engineering.” Here, the students work on currently relevant, still-
unanswered research questions. They carry out their own small research projects, working
closely with scientists from the university. They perform experiments in labs within the
context of their research projects, for example in thermogravimetric analysis or gas chro-
matographic mass spectrometry. They document their findings and present them to the
interested public at technical conferences and in journals.

This teaching-learning scenario corresponds to inquiry-based learning in the narrower
sense, whereby the emphasis here is on learning the skills of research when dealing with
highly modern lab equipment on the one hand, and the comprehensible planning and doc-
umentation of experiments on the other.

'Translator’s note: MINT is the German equivalent of the English STEM.
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19.2.3 The Dortmund Research Workshop for Engineering Students

In designing the research workshop described here, the focus was on motivation, effec-
tively supporting the engineering students in their professional and personal development;
special emphasis was placed on the development of creativity and a capacity for innova-
tion that cannot be trained in a lecture hall or in specialist laboratory. Based on the didactic
principle of inquiry-based learning, the research workshop for engineering students was
designed as a teaching-learning environment in which students were trained to become
innovative problem-solvers. The focus is on producing the aforementioned learning situa-
tions and occasions, thereby facilitating and promoting their own interest-based engage-
ment with a topic from a research perspective. Subject areas include Industry 4.0, mobility
concepts in megacities and resource efficiency in production technology.

In the standard spatial configuration (see Figure 19.2), the research workshop is divided
into two areas that can be flexibly separated from one another. In the part of the research
workshop shown on the left, students can work and discuss in groups, develop ideas for
their own research projects or immerse themselves in literature. Moderation, research and
visualization tools (1, 2) as well as literature (8) are thereby made available to them. The
right part, which is delimited from the left by flexible partitions (2), is optimized for pre-
sentations and equipped with presentation media (6, 7). It is designed such that students
can present the results of their research activity.

The Dortmund research workshop for engineering students is an activity that is part of
the “Exzellentes Lehren und Lernen in den Ingenieurwissenschaften” (ELLI) (“Excellent
teaching and learning in the engineering sciences”) project funded by the Bundesministerium
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Fig. 19.2 Floorplan of the research workshop for engineering students at the TU Dortmund campus
according to Jungmann und Ossenberg 2014. (Source: author’s representation)
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fir Bildung und Forschung, within the context of which inquiry-based learning plays a
prominent rule due to its special suitability for teaching in a manner that fosters innovation
and creativity. With the ELLI project, the three project partners — RWTH Aachen, Ruhr
University Bochum and Technical University of Dortmund — have taken on the task of
effectively improving Engineering Education at their locations. The team at the research
workshop is comprised of experienced scientists, academic staff and student assistants,
who together design the various courses and make them accessible to students. At the
Dortmund research workshop, there is a special task for student assistants who have a
tutoring qualification, and who support students in their learning and working phases in
inquiry-based learning.

19.2.4 Courses at the Research Workshop

The team at the research workshop and the materials provided support inquiry-based
learning in the engineering sciences during free hours of operation, workshops, courses
and experimental workshops.

During the hours of operation, students are free to use the research workshop. They
have the opportunity to use the materials available in the research workshop — which
include the experimentation sets or the moderation and presentation technology — for their
own “research projects” (e.g. their bachelor’s thesis) either individually or in small groups,
or practice their next presentation. Furthermore, the students can seek advice from the
tutors on scientific work during the hours of operation. The goal is for students to already
start using the research workshop during the first semesters of their studies so that they can
familiarize themselves with independent work on exciting topics early on while using a
scientific methodology.

In addition to the hours of operation, the research workshop provides students with the
opportunity to develop and refine key qualifications in workshops. Workshop topics
include time and self-management, presentation techniques and scientific work. Depending
on the topic, the workshops at the research workshop last between three hours and two full
days. Students from the engineering sciences as well as other departments participate in
the workshops. The resulting interdisciplinary perspectives on the workshop topics can be
used beneficially, especially in inquiry-based learning processes. The workshops encour-
age students to engage in active and sustainable learning. Learned methods can be tried
out immediately and then evaluated.

In addition to the workshops, which are self-contained, short thematic sections of the
research cycle, the course, “Fit for Science — Wissenschaftliches Arbeiten in den
Ingenieurwissenschaften mit Tablet-PCs organisieren und prisentieren” (“Fit for Science —
organizing and presenting scientific work in the engineering sciences using tablet PCs”
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cf. May and Ossenberg 2015), has been established as part of the Dortmund research
workshop. Students go through the entire research cycle in groups during the course.
Collaborative scientific work is supported by mobile devices. Mobile devices particularly
support the informal learning processes, for example using Evernote and other apps
directed towards collaboration and productivity. They allow students to work on their top-
ics across various platforms outside of their university courses and provide the opportunity
to document not only the results of the informal learning processes but also the progres-
sion thereof in a comprehensible manner.

Experiments are frequently used in the engineering sciences. Research questions are
answered empirically or data relevant to finding a solution is identified with the help of
experiments. The significant step of experiment planning precedes the task of actually
conducting the experiment. As a rule, the complexity of a problem or question is reduced
by means of abstraction and idealization, as well as by appropriate assumptions, so that
these can be examined in the experiment. The innovative teaching-learning format
“FLExperiment” was developed in order to enable the students to acquire the skills needed
to do so. Various experimentation sets, which are available in the research workshop, allow
students to get their first experiences with technical experiments without having to rely on
the availability of laboratory equipment. FLExperiments allow students to plan and con-
duct experiments without expensive lab equipment. By doing so, the students learn to
hypothesize and confirm or disprove by conducting experiments. They practice writing a
scientific report documenting their experiment, including the experimental setup, meth-
ods, materials used, research results and conclusions.

After conducting several FLExperiments in experimentation workshops, students will
have acquired the basic skills necessary to plan, perform and evaluate experiments. In the
further course of their learning, tutorial support for the researching learning processes
replaces the methodical guidance. Peer-learning and peer-review are initiated and fos-
tered. Students work on parts of the research cycle during the early stages of the
FLExperiments. As learning progresses, there is a transition from partial processing to
going through the entire research cycle.

19.3 Summary and Outlook

Inquiry-based learning as a didactic principle can be used to design the teaching-learning
environments in such a way that, in addition to professional competencies, students can
learn critical interdisciplinary competencies as well, especially in the engineering sci-
ences. Its special suitability for competency-oriented, student-centered and, at the same
time, science-related degree program design makes inquiry-based learning a preferred
didactic principle in engineering programs, especially as there are numerous points of
contact for inquiry-based learning, e.g. laboratory internships and experimental lectures.
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There are challenges posed by the practical implementation of inquiry-based learning,
especially in terms of curricular embedding or, respectively, in assigning credits for the
student workload. In particular, it is necessary to consider the special organized and infor-
mal learning processes when calculating and awarding credit points.
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As Huber (2009) states, inquiry-based learning as a higher education didactic method is
subject to strong criticism from many quarters. The issue of the unity of research and
teaching, which serves as a central pillar for the educational-theoretical justification of
inquiry-based learning, is called into question both in principle and pragmatically. This
article will present inquiry-based learning in mathematics as an idealized process on the
one hand, and in a real implementation on the other. This will be done against the back-
drop of cultural-historical activity theory according to Roth and Radford (2011), which
more precisely defines the theory for mathematics learning based on Leontiev (1978).

20.1 Introduction

Inquiry-based learning has become increasingly important as a method of higher educa-
tion didactics in recent years. As such, inquiry-based learning is also regarded as a bridge
between the traditional demand for unity of research and teaching, and newer demands in
a pluralistic world that is characterized by the ability and willingness to learn throughout
one’s life.

Within mathematics, the primary trend in inquiry-based learning consists of very broad
attempts to establish inquiry-based learning as part of mathematics instruction. Please
refer to the PRIMAS project of the European Union (see Box 20.1) as exemplary for many
other projects. Although PRIMAS and similar projects have created a large public for the
topic of inquiry-based learning within mathematical didactics so that at conferences of the
Gesellschaft fiir Didaktik der Mathematik (Society for the Didactics of Mathematics), for
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Box 20.1: The PRIMAS Project of the European Union

At 14 institutions of higher learning in 12 European countries, instructional materi-
als are being created, teacher training sessions held, and support provided in the
implementation of instruction, all of which serve to introduce inquiry-based learn-
ing into instruction in mathematics and the natural sciences. The project describes
the goals of PRIMAS as follows (Projekt PRIMAS n.d.):

PRIMAS has taken on the goal of getting more higher education students, school
pupils and graduates interested in school subjects and fields of study from mathematics
and the natural sciences. Partners of PRIMAS are convinced that more pupils would be
enthusiastic about these subjects if their natural curiosity were stimulated and strength-
ened through inquiry-based and discovery learning. The pupils will learn to observe
phenomena, to ask questions, to look for solutions independently, and to reason. The
pupils should not and cannot discover everything themselves. However, they should be
allowed to experience how a mathematician or natural scientist proceeds in order to get
a fair picture of these subjects and the careers associated therewith

example, regular sections are held on inquiry-based learning in schools, this has found
little resonance in higher education. The same is true internationally: although inquiry-
based learning is currently widely considered within the school context, it does not play a
recognizable role in higher education.

Within the context of the “matheFL: inquiry-based learning right from the start?” proj-
ect at the University of Bremen, an attempt was made right from the first semester to uti-
lize inquiry-based learning in project groups in order to strengthen and maintain student
motivation (Bikner-Ahsbahs et al., 2013). The examples from the implementation used in
the text are taken from this project. The matheFL project is sponsored by the University of
Bremen within the context of the initiative for inquiry-based learning (cf. Kaufmann &
Schelhowe, in this volume).

20.2 Definition of Terms and Theoretical Frameworks

Huber (20009, p. 10, translated) defines inquiry-based learning as follows:

In contrast to other learning methods, inquiry-based learning is characterized by the fact that
learners shape, experience and reflect on the process of a research project, which is aimed at
obtaining insights that are of interest to third parties, doing so throughout all the essential
phases of said project; from developing questions and hypotheses, selecting and implement-
ing the methods, through testing and presenting the results, either by working independently
or in active collaboration with an overarching project.

It already seems difficult to fulfill this definition for courses within a normal course of
study. At the start of a course of study, however, it may even seem impossible: much like
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the current research situation in any scientific discipline, the requirements for independent
research or active participation in a project generally demand a much more substantive
and, above all, methodical knowledge than can be provided in a school education. Two
specific problems become apparent for mathematics. On the one hand, the structure of
mathematics is ordered in a strictly deductive manner. There may be no gaps in mathemat-
ical proofs. On the other hand, there is currently no research being conducted in the areas
directly covered by lectures for beginners; instead, it is frequently conducted in sub-areas
motivated by applications, which then require very extensive additional knowledge just in
order to understand the research questions in these areas. Obtaining insights that are of
interest to third parties within an introductory lecture seems nearly impossible.

Huber (2009) explains the use of inquiry-based learning in various ways: To begin
with, he argues at the level of education. Here, the scientific method serves to gain insight
by self-reflection, and the engagement with which science is pursued is what makes it pos-
sible to go beyond a school education and training (Huber 2009, p. 11 et seq.). At the level
of general competencies, the project-like approach of inquiry-based learning most likely
offers the opportunity to practice key qualifications such as cooperation, communication,
and managing time and work in a natural way (Huber 2009, p. 13 et seq.). Finally, Huber
emphasizes the importance of inquiry-based learning for “deeper learning” (for details,
see also Wulf, in this volume). Here, deeper learning means that it is not a sluggish knowl-
edge of facts that is being learned, but rather “a living ability that can be actively used in
new situations and flexibly modified” (Huber, 2009, p. 15, translated). This does not
require completed knowledge, but rather more generalizable and generative action strate-
gies (ibid.). As Huber points out, the approach to authentic problems such as those that
may arise within the context of inquiry-based learning provides the best prerequisites for
this.

In activity theory according to Wolff-Michael Roth and Luis Radford (2011), activities
are social processes that occur within the context of a culture. Each activity consists of
individual actions, each of which relate to objects and goals or motives. Roth and Radford
describe knowledge as the awareness of possible actions, crystallized as an abstract con-
cept which must be recreated by the individual in concrete situations. Thus, learning can
be understood as a process of objectification, meaning an increasing awareness of what
one is doing at the moment, and what that means. In so doing, the abstract concept allows
one to gain insights through the respective specific manifestation in which action is taken.
This view is particularly suitable for the understanding of mathematics learning as this is
about examining abstract concepts, such as those of a triangle or vectors, in specific
manifestations.

It will be useful here to take a closer look at the processes involved in inquiry-based
learning using this concept of learning from activity theory, which is based on the work of
Leontiev (1978). In so doing, “researching,” “inquiry-based learning” and “completing
tutorials” are the activities that are relevant in this context.

To begin with, it is immediately apparent that Huber’s above-mentioned definition of
inquiry-based learning is formulated as an activity. The motive for the activity is to (help)
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design, experience and reflect on a research project, and the activity includes activities
such as developing hypotheses, choosing the method, presenting the findings, etc., so that,
in the end, insights are obtained that are of interest to third parties.

In order to understand research in mathematics as an activity, we must first establish
that the motive for mathematical research is to identify generally valid correlations and to
demonstrate their validity, thus to formulate and prove mathematical propositions.
Although there are areas of mathematics that have other motives, for example applying or
algorithmizing, these are not a part of the mainstream of mathematical research.
Mathematics is therefore described as the “proving discipline.” Boero (1999) examined
the activity of producing proofs in greater detail and, by analyzing the working processes
of mathematicians, developed a model comprised of six stages:

. non-specific exploration of an area of interest;

. formulating a generally valid claim pursuant to the conventions in mathematics;

. specific exploration of the claim;

. identification and ordering of the steps of the proof in a chain of deductions;

. writing proofs in the context of mathematics (publication);

. (optional stage) all parts of the proof formulated according to the rules of formal logic.

[© XY, TN NS I NS R

It is natural to understand these stages as actions associated with the activity of proving
and mathematical research per se, whereby activity is understood within the meaning of
Roth and Radford (2011). When considering specific proofs, it is possible to apprehend
these broad activities much more precisely and identify the respective goal.

However, in the case of the form of learning that is common in STEM subjects, a lec-
ture with a tutorial, other activities are realized in the tutorials. On the one hand, one is
confronted with a concrete task, the solvability of which has already been established, and
the essential process consists of repeating and applying processes and methods from the
lecture. If one views “completing a tutorial” as an activity unto itself, the motive consists
of acquiring routines for problem-solving and to reach a prescribed level of points in order
to obtain a proof of performance (the proportion thereof varying, depending on the stu-
dent). Even if exercises are proof tasks, at least the essential first two stages in the Boero
model are omitted. Tasks that are more open-ended, which include processing these two
stages, are virtually non-existent.

According to Schneider and Wildt (2009), the activities “inquiry-based learning” and
“researching” can be described in a manner that is consistent with the categories of
research activity, although the frames of reference are different. All activities of the Boero
model — which of course represent the specifics of mathematical research — can be classi-
fied as activities in inquiry-based learning. If we take the intention that the course of study
is intended to enable students to conduct independent research as the starting point, it
becomes clear that the pure teaching-learning format of a lecture with a tutorial is not suit-
able for producing a broad repertoire of required sub-activities. Conversely, this does not
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mean that lectures with tutorials would be pointless; rather, they provide an important part
of the set of tools needed in stages 4 and 5 of Boero’s model.

20.3 Exemplary Analysis of Projects from “matheFL”

This section will present the implementation of inquiry-based learning in mathematics
within the “matheFL” project (Bikner-Ahsbahs et al., 2013) and, at the same time, will
analyze the work of one project group from an activity-theory perspective. The examples
discussed here occurred in conjunction with the lecture “Linear Algebra 1,” within the
context of an intensified course on linear algebra for students of secondary-school
teaching.

The groups were allowed to select their topics from a list of very general topics, for
example perspective, population growth, ranking, mixture, ratios, and resources. Good
topics should be able to arouse a certain degree of interest in students, and at the same time
should provide the mechanism that makes it possible to connect the mathematical theory
gained during the semester to an individual application. The group’s first task was to come
up with their own research questions on the topic. The instructor then commented on these
questions where applicable and, if necessary, the group then narrowed these down,
expanded them or discarded them and replaced them with other questions over the course
of the project. The only requirement was that the research questions should relate to the
lecture on linear algebra.

Every two weeks, the progress of the project was documented in a shared wiki docu-
ment, both so that the groups could keep one another informed and so that support could
be provided. Entries in what was known as the “research wiki” included a brief descrip-
tion, who in the group did what during the period of time in question, what progress was
made, what problems occurred or what changes were made, and documentation of the
sources read or consulted. The groups received feedback on their entries and, where appli-
cable, help and advice on the documented problems.

Each group received individual feedback on the final presentation from the instructor.
In addition, in the last session in the semester, the individual groups reflected on their
experiences in the project. The course concluded with the submission of the written papers.
As a special incentive, the three best papers were published in an anthology for the course
and the three groups with the best presentations were asked to give a slightly more elabo-
rate version of their presentation, again as part of a lecture series for interested pupils.

This raises the question as to whether the aforementioned implementation also satisfies
Huber’s criteria mentioned in Section 3. The project process is based on the external prog-
ress in the research process, i.e. research questions were asked, then investigated in a
methodically controlled manner. In so doing, the research questions were potentially
changed. At the end, the results of the research had to be presented and written down.
Structurally, the procedure thus fulfills Huber’s criteria.
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The support intensity varied widely, however. To what extent can the groups really act
independently, or to what extent is the procedure scientific if it is completely independent?
Experience has shown that all groups sought assistance and advice, or received help
through the feedback on entries over the course of the research. Nevertheless, significant
differences in the need for support were discernable: Approximately half of the groups
simply needed confirmation that they were on a reasonable path with their deliberations,
and these groups tended to have questions concerning details. These groups independently
sought out and analyzed literature, adjusted their research questions, generated examples,
and were able to complete their presentation and written paper without much help. This
constituted working very independently. A third of the groups required stronger incentives,
i.e. reference to concrete literature, specific concepts that one could consider, or assistance
with helping themselves set up an example. These groups were also limited in their ability
to select their topic themselves. Here, we would say this was working largely indepen-
dently. The remaining sixth required substantial assistance. These groups was limited in
their ability to independently design and reflect on their topic, even with literature or con-
crete examples. We would classify these groups as working largely with support.

Huber also stipulates that the knowledge generated should be potentially interesting for
third parties. The knowledge produced, however, depends on the respective progressions
of the group work. In Bikner-Ahsbahs et al. (2013), it is therefore suggested that the
approach used in the project be referred to as “research-like learning,” when that approach
is similar to a research process, based on research questions and knowledge interest. In any
event, in the present round of projects, 8 out of 24 groups generated knowledge that could
be of interest to third parties. Five groups modelled practical situations using the methods
of linear algebra, and three groups attempted to identify mathematical structures in phe-
nomena. Although, in principle, this knowledge is available in the literature, when linked
to a concrete phenomenon, it is nevertheless an interdisciplinary example and in this sense
of interest to third parties.

20.4 Exemplary Progression of the “Projection and Perspective”
Group

The following presents the progress of a group by way of example. Starting just from the
title, “Projection and Perspective,” after some research, the group formulated three
questions:

1. How are three-dimensional objects mapped onto a two-dimensional surface?

2. What are perspectives and what perspectives are there? What is the connection between
these perspectives and linear algebra?

3. How are projections represented in mathematics?
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After another session, an additional question arose: What is the projective space?
The group then split up (relevant excerpt from the research wiki):

December 18, 2011

After a lengthy investigation of the research questions, we determined that the questions
are too general or are difficult to process. For example, we realized that, given the subject of
rotation, the question “3D in 2D” is too complex and would take too much time given the
scope of the course.

Then we came up with the idea of putting projections into the context of linear algebra:

What is the relationship between projections and maps?

Are there projections that are maps and vice versa?

December 20, 2011

Member 1: 1 researched projective space and was able to find out that this is an extension
of affine space. Upon researching further, however, I discovered an interesting topic: photo-
grammetry [...]. This deals with the reconstruction of three-dimensional objects from two-
dimensional images and thus falls within projective geometry.

Member 2: 1 researched how objects are projected onto a graph. In addition, I have dealt
with subspaces for projections. Going through the calculations, I determined that I needed to
do some catching up on the subject of vectors. So first I refreshed my knowledge of vectors,
and at the moment I am still trying to better understand the different types of projections.

As can be gleaned from the above, some group members were working on projections
and others were trying to figure out what a projective space was all about, which appears
to have been a bridge back to linear algebra for the group. In doing further research, the
group came upon the topic of “photogrammetry,” which later became the main subject of
interest. The entries in the research wiki also clearly show how they still were still working
on understanding the terms, however. Finally, the group came up with three content areas:
projections (central and parallel projections) as linear transformations, the geometric
object of “projective space” and the reconstruction of three-dimensional objects from vari-
ous two-dimensional projections.

In its presentation, the group limited itself to the first two areas due to time constraints.
During the reflection session at the last meeting, the students stated that the questions from
the audience made them notice that they were still not fully clear on the connection
between the areas. The three areas were brought together in the final report, in which the
explanation of the projective space was significantly richer than it had been in the
presentation.

In the beginning, the research questions were of a type that tried to make something
accessible: The first question was not yet necessarily mathematical, but instead posed the
technical question, “how does it work?”” With the second question, the students attempted
to gain an overview of the topic (i.e. that of perspective) and its relationships to linear
algebra, which would then be mathematized in the third question. The topic of photogram-
metry gained importance as a result of studying the literature and discussions with the
lecturers. The wiki even indicates that an object-related interest in photogrammetry devel-
oped: students’ engagement with linear transformations, equivalence classes and vector
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subspaces became more intense and their engagement with the mathematical contents
gained in depth.

Looking at the project group from the point of view of action theory, one sees that the
group clearly shows some of the actions from Boero’s model. Group members initially
explored their area in a general and unstructured way; for example, they developed ideas
about the connection between projections and linear transformations, which came together
as concrete hypotheses, which can be found (mostly only implicitly) in the research wiki.
They researched in a structured manner, for instance by concentrating on two and three-
dimensional projections. Even when the group failed to fully understand the necessary
terms in some areas, that understanding improved as a result of reflection. Thus, in this
way, not only did learning incorporate methods, research processes and social interactions,
but content-related learning was also promoted.

20.5 Outlook

As the example shows, the fundamental idea of inquiry-based learning in the sense of
“research-like learning” (Bikner-Ahsbahs et al., 2013) can already be implemented with
students within mathematics. In so doing, however, no “small” research results can be
expected; instead, one may expect interesting examples, models and applications.

A later point in time for such a course would be appropriate in order to arrive at a
“purer” implementation of inquiry-based learning. This is when the “Undergraduate
Research Opportunities Program” at the Massachusetts Institute of Technology and simi-
lar programs begin and demonstrate the basic feasibility, for example. Nevertheless, to
date there have been no large-scale implementations which appeal not only to individual
students in a given year of study, but that are, instead, more broadly established.
Furthermore, space must also be created in the course of study to accommodate this. This
often does not exist in the narrowly controlled curriculum in mathematics, especially for
students in teacher education. It is students in teacher education in particular, however,
who need these kinds of experiences in their studies so that later, when they are teaching,
inquiry-based learning can become a fruitful form of learning in STEM instruction in
school as described in the PRIMAS project.
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21.1 Points of Contact Between Inquiry-Based Learning
and Art Practices

The foundational publications on inquiry-based learning (inter alia, Huber 2009) demon-
strate that there is a clear overlap between the emancipatory objectives of the higher edu-
cation didactic principle, which has been discussed since the 1970s, and educational
concepts in the fine arts: Students’ self-responsibility and autonomy regarding their meth-
ods and topics, practice and experience as a productive aspect or the necessity that the
activity have social relevance are some of the aspects that both educational concepts have
in common. The objective of engaging in a process of constantly questioning any existing
statement with inquiry-based learning can also be associated with concepts that have been
valid in the arts since the 1960s.

Apart from a few exceptions, however, the notion of inquiry-based learning is scarcely
used, despite elements of other concepts circulating in art education. In an age in which
education and research have gained media and political attention, even in the liberal arts,
we are even being increasingly warned about the inflationary use of the words “research”
and “new knowledge.” According to the art historian, James Elkins, these terms should “be

This article is based on the results of the “Asthetische Praktiken nach Bologna” project (“Aesthetic
practices after Bologna™) (2013-2016; Zurich University of the Arts, 2013), a collaboration between
the Swiss Federal Institute of Technology in Zurich (ETH), the Berne University of Arts (HKB) and
the Zurich University of the Arts (ZHdK). We would like to thank the SNF for its financial support
and Monika Kurath, Priska Gisler, Anna Flach and Drilona Shehu for their critical comments.
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confined to administrative documents, and kept out of serious literature” (Elkins 2006,
p. 129). Elkins advocates using established terms such as “inquiry,” “investigation,” “proj-
ect” or simply “work” to refer to the practice of research in the arts. Given the manifold
problems of the term “research” in the context of what is known as “artistic research”
(Badura et al. 2015), which will not be presented here, we will address the central charac-
teristics of inquiry-based learning below, and discuss these characteristics within the con-

text of art education.

21.1.1 Emphasis on Autonomy

The basis for inquiry-based learning — like that of art education — is a personal project.
From this perspective, education is not measured as a learned, retrievable pool of transmit-
ted knowledge, but rather in the individual’s own “seeking and finding, problematizing
and understanding, ‘astonishment’ and invention, investigating and communicating”
(Huber 2009, p. 13, translated). Inquiry-based learning educates because students engage
in scholarship themselves, and not because they learn and acquire something that is com-
plete. According to the relevant literature, inquiry-based learning does not necessarily
impart career-relevant knowledge, but instead promotes the “core competencies for the
ability to work in highly qualified occupations or professions,” for example “dealing with
uncertainty,” which is used and practiced in research, and sustained “deep learning,” in
which “the learner organizes, elaborates on and critically reflects on his or her own knowl-
edge” (Huber 2009, p. 17, translated). The ambivalence of these skills, which are known
as core competencies for highly qualified occupations, have been discussed since no later
than the end of the 1990s. This is because they also justify the new “capitalistic spirit” and
are also an expression of profound changes in the now project-based organizational form
of our society, in which the boundaries between employment and lifeworld are increas-
ingly blurred and the professional world is determined by the dynamics of change and
competition. The new capitalist spirit has integrated characteristics such as “autonomy,
spontaneity, rhizomorphous capacity, multitasking [...], the search for interpersonal con-
tacts” and highlights these as guarantees for success, which are “taken directly from the
repertoire of May 1968 (Boltanski and Chiapello 2007, p. 97).

21.1.2 Scholarship as a Social Process

The goal of inquiry-based learning is making science tangible as a social process, and this
puts it squarely in the tradition of those intellectual forefathers who saw the university as
an educational institution. They assumed that students become self-reliant by treating
them as though they already are. While inquiry-based learning sees this self-reliance as
being guaranteed by systematically running through a research cycle which makes cogni-
tive and emotional experiences possible, a pre-structured research cycle is problematic
from the perspective of the arts. Such a cycle is necessarily finalistic in the sense that it
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implies an end that occurs as soon as one communicates the knowledge or problem-
solving. In the arts, on the other hand, not only can problems remain unbiased as to the
result, there is in fact an implicit demand that they remain open and negotiable. At issue
are the complexity of problems and the proliferation of possible reflections thereof, and
“an individual solution [...] to a universal condition” (Geyer 2008, p. 62), as the artist and
theoretician Andrea Geyer writes.

A second aspect of scholarship as a social practice is participation. Participation in a
research cycle in the area of inquiry-based learning requires that all participants, i.e.
instructors and students, be empowered: Each assumes responsibility vis-a-vis the group.
In the literature, inclusion is doubly characterized as strengthening social competencies
and at the same time having a disciplining effect in that a community is formed, in which
there is mutual monitoring.

The focus of a collaborative research activity corresponds with developments in the arts
since the 1980s that adhere to the concept of collective authorship, as in the media arts.
This is distinct from the individualistic concepts of (art) learning; pointing the way are the
concepts of the “dividuum” or atomized subjectivity, which question the assumption of an
“undivided” and self-contained living entity, and which describe a non-individual singu-
larity using the terms “dividuum” and “dividuality” (Raunig 2010). Artistic practice is
linked to the ability to delegate artistic decisions and to recognize and contextualize the
complex relationships of one’s own work. In the arts, the production of knowledge is com-
monly understood to be a social process that can be communicated through collective
discussion, exhibiting or presenting one’s own work, and that is made tangible as a moment
of insight.

21.1.3 Reflexivity and Criticality of Inquiry-Based Learning

Like art since the 1960s, the concept of inquiry-based learning is linked to the idea of
institutional critique: for example, by questioning every established knowledge structure
and every educational concept. Accordingly, the question of whether art is teachable is
among the paradoxical and productive characteristics of teaching art. Moreover, since the
1970s, institutional criticism as an art movement — which attempts to use its critical reflec-
tions to maintain or open up new, autonomous scope for action — has led to the de-
territorialization of the classroom or, concretely, to an “educational turn” in the form of
open teaching concepts and experimental structures: The Bologna Process with all its
discontents “is also seeing an unprecedented number of self-organized forums emerging
outside institutions, as well as self-empowered departures inside institutions” (Rogoff
2008, p. 6).

As the educational theorist Miinte-Goussar discusses, for example, despite critical
approaches, inquiry-based learning can also be used as another optimization technique for
neoliberal, market-oriented educational concepts. Inquiry-based learning promises a self-
educating and self-organizing, resilient, flexible subject that can adapt to the diverse
demands of today’s lifeworld. This subject promises to correspond with the connection
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between knowledge and creativity as a new central productive force and appears to have
been furnished with the ability to make child’s play of dealing with non-hierarchical, non-
bureaucratic forms of organization. Originally it was artistic forms of employment in par-
ticular that were characterized by a project and team orientation, flexibility, a short-term
nature and uncertainty, which became exemplary given these new neoliberal requirements
(Von Bismarck and Koch 2005).

Values such as self-determination and self-actualization that have traditionally been
associated with art are now part of the requirement profile for managers in the neoliberal
working world. The use or even the appropriation of ideas and ideals that are emancipatory
and related to educational policy for a neo-liberal maximization of profits makes it neces-
sary, in our opinion, to take a closer look at inquiry-based learning and emancipatory
educational practice. In so doing, we should point out those aspects that oppose the capi-
talist apparatus of justification — the “attractive, exciting life prospect, while supplying
guarantees of security and moral reasons for people to do what they do” (Boltanski and
Chiapello 2007, p. 25) — in order to reveal differences and prevent, and to prevent short-
circuiting self-education with the logic of self-optimization. This is because these days,
demands of autonomy and attributions of responsibility are likewise the instrument of a
new exercise of power that is conducive to the ideology of a neoliberal market.

21.2 Art Education in Its Sociopolitical Framing

Art education is always rooted in the context of historical, social, cultural and theoretical
developments and debates. It is therefore not surprising that there are always revisions and
new conceptualizations of teaching methods. These concepts appear to be committed to the
fundamental objective of developing areas of freedom and opportunities with students, in
which an attempt is made to develop an individual position within a state of constant self-
questioning and the artistic experiment that can hold its ground in the face of current artistic
and social events. Instructors in the “free arts” emphasize explicitly that their objective is to
support the individual development of an artistic personality (Gisler and Shehu 2016).
Since in many ways, art always reflects social developments and phenomena, it is necessary
to relate to contemporary issues which are debated in discourse and practice in order to
develop a critical and at least temporarily emancipatory individual attitude and practice,
and to create the necessary areas of freedom. Reflection on art education is thus accompa-
nied by different, ever new reference points. For several decades, these have been digitality,
gender, ecology, economization, postcolonialism and knowledge.

Art education and its objectives of not just preserving, but rather expanding areas of
freedom under the respective current conditions, of responding critically and resisting
normative requirements and of claiming relevance in society are not exactly supported by
the declaration, adopted in Bologna in 1999, of a shared European higher education area.
A wave of critical reactions and engagement with the Bologna reform on the part of art
institutions has generated extensive literature. It should be noted that the reform promotes
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the tendency to draw a distinction between research institutions and teaching institutions
and thus supports the establishment of mass and elite universities. Many of the develop-
ments triggered by the Bologna Reform are critically reflected by representatives of
inquiry-based learning, as well as by artists and scholars who teach. Numerous academies
in Germany and Austria have availed themselves of the opportunity to continue the “fine
arts” as a study program that awards a Diplom, instead of adapting the B.A./M.A. system,
using critical and even resistant strategies towards the Bologna reform.

In Switzerland, on the other hand, the Bologna reform was implemented in all depart-
ments, and the former schools of arts and crafts were “upgraded” to universities of applied
sciences. Art colleges in Switzerland follow in the tradition of vocational schools of arts
and crafts, which brings with it certain difficulties when integrating methods of inquiry-
based learning. With the exception of the Geneva School of Art and Design, according to
their own self-conception, the schools of arts and crafts in no way aimed to educate fine or
free artists, but instead trained them as typographers, photographers, lithographers and
graphic designers. This tendency, which dates back to the 1870s, and which was signifi-
cantly marked by the Arts & Crafts movement, reinforced that instruction was related to
industrial needs and was not at all academic in nature. As a consequence, there were hardly
any specialist-subject classes in Switzerland in which it would have been possible to study
the fine arts until well into the second half of the twentieth century. The absence of an
academic tradition was also noticeable when it came to research approaches. One excep-
tion to this was the “F+F School of Art and Media Design in Zurich”: The Swiss artist
Serge Stauffer developed a theory of art as research in the 1970s (Hiltbrunner and
Helmhaus Ziirich 2013). In contrast to the academies for the visual arts, this was charac-
terized by the development of more comprehensive concepts of art and design and a
reform-oriented pedagogy.

With the research project “Aesthetic practices after Bologna” (“Asthetische Praktiken
nach Bologna,” Hochschule der Kiinste Bern 2019), we examined the effects of aca-
demization in the training courses for the graphic arts/fine arts, design and architecture at
Swiss institutions of higher learning. Using a praxeological and cultural-critical approach,
we addressed the question of how aesthetic practices are mediated, how these practices
were impacted by the research imperative since Bologna, and whether it is possible to
discern the formation of specific epistemic cultures for the respective departments. Various
authors have stated that in Switzerland, the research assignment — which was swiftly insti-
tutionalized and bureaucratized as a “top-down” decision in the form of research insti-
tutes — was issued to the art colleges before a significant scene for artistic research existed.
In the course of this development, what is considered research within the arts is that which
is classified and recognized as financeable research by the funding agencies. The findings
of our research project made it clear that it is not the discipline itself that determines
the form and content of its research, but rather a group of mainly non-specialist actors
(representatives of the established university disciplines, those in senior positions related
to higher education policy, administrative personnel or interdisciplinary bodies comprised
of heterogeneous institutions).
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The results of our research show that the art departments assume that they are meeting
students on an equal footing as artists. They wish to keep education as free as possible of
structural requirements. In the field of design, the metaphor “shoulder to shoulder” is fre-
quently used in order to describe a de-hierarchized, process-oriented understanding of
teaching and learning. Unlike some recent studies of German art colleges, which suggest
a potential to transfer artistic research to the concept of inquiry-based learning, the studies
of the “Aesthetic practices after Bologna” make it clear that the open, experimental and
sometimes fuzzy understanding of research in everyday teaching differs from that of artis-
tic research. It therefore seems necessary to grasp research in a pluralistic way so that
research approaches are not reserved for master’s degree programs in the form of artistic
research. In consequence, a methodically rigorous and systematic conception of research
should not be pitted against experimental, tentatively seeking, unconventional research
that is not goal-oriented. This would reduce the complexity and heterogeneity of research
approaches and knowledge forms alike.

21.3 Research in the Arts - Alternative Educational Scenarios

Since art colleges received an official research assignment, the question of which specific
forms of knowledge and cognition are generated and transmitted through the arts and in
artistic and aesthetic processes is also currently being debated, in addition to the question
of what is meant by research in the arts. Artistic research, which is increasingly institution-
ally anchored at art colleges, is currently often perceived as the academization and narrow-
ing of the research-experimental scope of art. As a result, representatives of a
research-experimental approach distance themselves from artistic research while cam-
paigning for aesthetic thinking or research in the arts, which is claimed to be a counter-
model to scientific research. Thus, for example, the journal “MaHKUscript. Journal of
Fine Art Research” was recently established as the successor to what had been
“MaHKUzine. Journal of Artistic Research” (2006—11), and is undertaking a reflexive
critical shift in perspective by questioning the meaning of “research” and “knowledge
production” in contemporary artistic production (and specifically not in artistic research).

Finally, based on three concepts that are currently exerting a determining influence on
considerations of education in art, we would like to outline alternative educational sce-
narios: a) unlearning, b) maintaining the “safe space” and c) inquiry-based art in the broad
field of social and political action.

21.3.1 Unlearning

In the day-to-day work with students, it is remarkable that their ideas about art and its
characteristics, possibilities and functions frequently stem from superficial and reduction-
ist polarizations between art and science or between theory and practice. These judgments
(and prejudices) are conveyed through their artistic work, which they develop and
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implement independently since, as mentioned, there are no assignments in the fine arts. In
individual mentoring, in plenary or in group critiques, students practice and reflect in criti-
cal engagement with their engagement with their concerns and the depiction thereof. In
this regard, no generally binding knowledge nor generally binding practice is imparted.
Rather, what is required is a constant self-criticism of one’s own practice, aesthetics and
thinking. To this end, however, it is indispensable to reflect on the subjective practice and
subjective knowledge in relation to universal or general historical as well as contemporary
phenomena and developments that are of an aesthetic, ethical or political nature. To this
extent, art education is always a self-exploration. When working with students who are
methodically pursuing research approaches and practices, it is striking that engagement
with the concepts of knowledge and knowledge production have gained increased signifi-
cance, and that an attempt is being made to achieve emancipation from the Eurocentric
perspective. In this context, the concept of learning is less at issue than that of unlearning.
This term, which originates with postcolonial theory, is linked to a critical engagement
with “how knowing occurs” as opposed to “what one knows,” to use the words of Gayatri
Spivak, the central thinker of postcolonialism and aesthetic education (Spivak 1990).
Unlearning means reflecting on one’s own privilege as a loss or in other words, to recog-
nize that one’s own privileges and the ways of thinking and worldviews that are developed
therewith (can) always have a disabling effect (ibid.).

In art, the need to unlearn is manifested in the reflective statements of artists who teach.
As the Austrian artist Reiner Ghanal writes in an interview for the PARSE Journal of
Artistic Research, for example:

Investigating Euro-centrism and cultural arrogance, I could use myself as a good and readily
available exemplar. I came to better understand myself and my biased cultural background, a
process that is still ongoing, hence, I'm still unlearning. (Ganahl 2015, p. 67)

There appears to be little reflection on this aspect of unlearning in the discussion on
inquiry-based learning. Thus, for example inquiry-based learning is often traced back to
and founded on the Humboldtian educational ideal without taking a scientific-critical per-
spective (Huber 2009, p. 14). The nexus between “learning” and “unlearning” must be
considered in the analysis of educational processes and of processes of autonomous knowl-
edge production so that we can then ask why only a certain “knowledge” is requested and
who is developing which educational motivations and when (Castro Varela 2008). Such
reflections can be triggered in various ways, and what is urgently needed in the field of art
is a practice that is in itself connected with an inherent reflection upon that practice.

21.3.2 Maintaining the “Safe Space”
Both inquiry-based learning and art studies cultivate protected spaces for the development

of new ideas. The protected space of an academic institution can be understood as a meta-
phor for moments “of speculation, expansion and reflexivity” (Rogoff 2008, p. 2). The
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safe space is not a sound, autonomous world, however, but instead is comparable to a labo-
ratory, a space in which to meet and experiment, and which is open to all sorts of uncer-
tainties and conflicts, for a variety of positions. Given the pressure of the creative industry
and the art market and their dictates of efficiency, innovation or productivity, such spaces
are seriously at risk.

21.3.3 Inquiry-Based Art“in the Expanded Field”

In addition to safe spaces, art education also calls upon those that address the demarcations
between public-social and institutional-private space. Here it is worth mentioning the use
of non-commercial spaces operated by artists (alternative spaces beyond the “white cube,”
i.e. beyond the exhibition of art in the typical white gallery space) or project work in con-
flict zones. In this context, methods of transdisciplinary research between art, scholarship
and society become relevant in order to tackle research itself and to answer questions such
as: “How can we develop a new, democratic understanding of research? How can we initi-
ate research processes that potentially involve all members of society, depending on the
research question, the field of investigation and the nature of the problem?”” (Peters 2013,
p. 12, translated). In this case, this is a matter of additional participation, i.e. participation
in constituting urgent questions and problems. It is therefore not about the accumulation
of knowledge, but rather about questioning the logic of knowledge such as hegemonic
forms of knowledge.

21.4 Summary

Education within the art world is described as the process-oriented work of open-ended
experimentation and speculation, which is subject to unpredictability, and which requires
a high degree of self-organization and self-criticism. Art is always called upon to tackle
the boundaries of what has been established and to explore unexpected possibilities. From
art it is expected to problematize normative social and political conditions and make alter-
native spaces possible — and not just for research.
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The University of Applied Sciences FH Potsdam is known for its wide-ranging
design education: Product and communications designers have been trained here
since 1992, interface designers since 2003. In order to highlight the potentials as
well as the difficulties and limitations of inquiry-based learning in the discipline of
design, several design professors from the department who had already implemented
inquiry-based learning in their teaching practice were invited to a discussion in
August of 2015:

Matthias Beyrow is a professor of corporate identity and corporate design in the
degree program in communication design.

Marion Godau is a professor of the history of design, culture and art and researches
the discursive construction of design history.

M. Beyrow, Prof. - M. Godau, Prof. - F. Heidmann, Prof. Dr. (2<) - C. Langer, Prof.
R. Wettach, Prof.

Fachhochschule Potsdam, Fachbereich Design, Potsdam, Germany

e-mail: beyrow @th-potsdam.de; godau @th-potsdam.de; heidmann @fh-potsdam.de;
langer @th-potsdam.de; wettach@fh-potsdam.de

H. A. Mieg, Prof. Dr.

Humboldt-Universitit zu Berlin, Georg-Simmel-Zentrum fiir Metropolenforschung,
Berlin, Germany

e-mail: harald.mieg @hu-berlin.de
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Frank Heidmann studied geography and is a professor of software interface design
in the degree program in interface design.

Constanze Langer is a professor of visual interface design in the degree program in
interface design.

Reto Wettach is a professor of physical interaction design in the degree program in
interface desien.

Moderation: Harald A. Mieg; textualization: Josefine Matthey.

22.1 Scientific Research in Design

Mieg: What role does scientific research play in design?

Heidmann: There is art and there is art studies; there is media and there is media studies;
thus there is design and design studies, too. Design studies is basic research that deals with
the history, theory and perception of design. The concept of research about design was
established based on the work of Christopher Frayling (1994). This must be distinguished
from research for design, the results of which include new design methods and processes,
for example, as well as the knowledge transfer of other disciplines (e.g. cognitive sciences,
information technology, material sciences) for design. The third and most difficult-to-grasp
category, research through design, expresses that an artifact itself is the embodiment/mate-
rialization of research and generates new knowledge. In this way, the ““state of the research”
is not just conveyed verbally, but graphically as well. Design may thus become a third class
of research. It is a “science of applied, everyday problem-solving.” This opportunistically
utilizes the method sets of other disciplines, for example of ethnology.

Godau: In the case of a new discipline, it is an inevitable development that, initially,
methodological use be made of other disciplines. In design, we do not have a unified “text-
book™ that sets forth design methods that can be used in a precise manner. At best, the
educational model at the Ulm School of Design (HfG Ulm), which conceives of design as
a social and not as a formal task, could be considered to some extent as such. According to
the philosophy of the HfG Ulm, products should be developed based on their purpose.
HfG Ulm was founded back in 1953 and dissolved 15 years later; since that time, a lot has
changed in the field of design.

Langer: Naturally many methods have been adapted and introduced from other disci-
plines, the reason for which is that designers are interested in bigger problems and want to
“save the world.” Nevertheless, design also has its own research methods — these are
simply not summarized in a single compendium. Designers have always worked with vari-
ant formation after changing the practical variables, for example. This is a typical design
method that has not been “stolen.”
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Beyrow: I believe that design studies will never be a science that produces definitive
answers (Bescheidwissenschaft), but rather a supporting science (Begleitwissenschaft).
That means that design studies will never claim to fundamentally alter other reference
disciplines, since it can only partially “find its way around” in those disciplines. It can
provide suggestions for the restructuring of these disciplines and contextualize existing
specialist knowledge, however. Nevertheless, design studies will never take on the role of
appointed evaluating authority. But we can hope that we will eventually be able to develop
an intellectually supportive instrument.

Wettach: I believe that design has contributed much to the social canon of knowledge.
An example of this is how early graphic design in the 1990s changed people’s viewing
habits with the advent of the Mac. We are happy to be inspired by methods, but in the
meantime, this evolution also has a repercussion on other disciplines that we inspire. For
example, the designers Bill Gaver, Tony Dunne and Elena Pacenti developed the technique
of “cultural probes,” in which data about users’ thoughts, feelings and values can be col-
lected with the aid of small artifacts. This is a qualitative method that has since been
adopted in sociology.

Godau: If design is an academic field of study, then it is a hybrid, because we have both
a technological approach and an individual-intuitive art approach. And, in any case, we
also have a humanities approach. Design studies is still growing, however. When sociol-
ogy, along with other academic disciplines, first saw the light of day, it had the exact same
problem. This also happened to psychology, which was decried as “dream interpretation.”
Historically, I see it as a structural process that is always the first step on the way to becom-
ing a discipline.

Heidmann: I believe that design does not fit into the canon of the human, natural, tech-
nological and engineering sciences. These categories of science develop their state of the
research through the verification and falsification of hypotheses. Transferring these to
design would also mean having to evaluate the results of the design process. Designers
would find this difficult.

Beyrow: I would describe this as a fear of allowing a different scale. We feel at home in
the taste we have elaborated and in our assessment; that’s worth a lot. After all, we would
not be able to use scientific methods to relieve a user of making any design decisions.
Therefore I would say that design is a kind of navigator: We must try to make very com-
plex connections understandable and visible so that the client or other designers are able
to follow and participate in the discussion. Accordingly, we are the ones who also develop
solutions to these problems. The navigator may be a type that is not easily represented in
other sciences. This also means that we need to create access to and an understanding of
other industries if we are to develop appropriate solutions for them.

Heidmann: Bruno Latour (2009) stated that it is designers who can “save the world” — if
anyone can. Design is very social because it seeks to solve worldly problems, and it rarely
operates in a void. Latour described five quality criteria of design that bestow on it the
privilege of assuming this role of problem-solver:
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1. humility and modesty towards “fundamental” disciplines such as engineering,
architecture;

2. attention to detail;

3. the possibility of opening up artifacts to interpretation and giving them meaning;

4. the property of design as a subsequent task that always builds on something that already
exists;

5. the introduction of morality, which is the basis for evaluating how “good” a design is.

This makes it clear that designers can withdraw and be empathetic. And since they try
harder to generate solutions, they have a more playful approach than other sciences. That
is exactly what we need in the twenty-first century. It is a discipline that covers everything.
That can also be a strength. In the approach to “design science” within the philosophy of
science, the fact that design is not subject to the traditional understanding of science is
regarded as a strength. Classical science is one path to knowledge; design is another. It is
the opposite of an experiment; the results are not generalizable.

Beyrow: Design as a discipline is also about acting from another level — in contrast to
occupations and job profiles that are more oriented towards the skilled crafts and trades
(such as media design). The thing is: is it necessary? Is “good craftsmanship” not enough?

Heidmann: But what about scientific verifiability? When I use an “eye tracker” (a
device that records a person’s eye movements) to examine a newly designed logo, I can
confirm or refute the design hypothesis of the designer. If we want to view design as more
than a skilled craft and trade, we have to let that happen. Finally, whether a logo is well
received by the recipient can be empirically operationalized.

Langer: Eye tracking and other methods of evaluation do not necessarily just scare
designers because these methods can falsify something, but because they were not used to
it in their design education. In design education, the state of the research has always been
determined by the verbal discourse. Written discourse — in other words publishing,
responding to one another in writing and therefore making the discourse a resource that
can be consulted — is something that scarcely exists. That’s why we still have small groups
in design. It is now time for designers to pay attention to it.

Godau: I find it good to evaluate a new design using eye tracking or other methods. This
is the case with marketing methods as well, however: you can only ever represent what is.
There is also the principle of habituation, which cannot be foreseen. A new aesthetic when
launching a product may initially be met with displeasure and it may take users a while to
adopt that aesthetic.

22.2 Inquiry-Based Learning in Design

Mieg: And what does that mean as a consequence for inquiry-based learning?

Godau: I would like to make a distinction between research and inquiry-based learning.
For me, in the case of inquiry-based learning, an orientation towards design pedagogy is
the priority. And my thesis would be that the question of what inquiry-based learning is in
design is premature, because we have no design pedagogy.
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Heidmann: My concept of inquiry-based learning is very opportunistic. I simply draw
on various methods. Integrating current research findings into one’s teaching goes along
with inquiry-based learning. Ludwig Huber (2009) calls for going through the entire
research process, for example — in other words, defining questions and delimiting these
again — and this has a lot to do with the normal design process. It’s also about delimiting,
gathering knowledge, designing something. But at the end of the design process, what you
have is an artifact and not a scholarly paper. This is a different output, but the basic process
is not dissimilar in research and design studies (Heidmann et al. 2011), especially in the
later semesters.

Wettach: I would like to develop a slightly different position straightaway, one that I
realize is also becoming more and more important in practice: For me, the scholarly paper
is in the foreground in the course. I use it as a common thread that runs throughout the
course. In this sense, the paper is not documentation that is written at the end of the course,
but ideally, I use its structure to establish inquiry-based learning instead. It is therefore
used to provide students with written reasoning.

Langer: In principle, inquiry-based learning is about first finding the right question.
This is also integrated in the design discipline right from the start: Students must tolerate
uncertainties in order to find a topic that is interesting and relevant to them. This is a very
painful process, as it is often only then that they realize how interesting a subject is. In
design education, some instructors keep students in limbo for a long time. In inquiry-based
learning, the focus is also often heavily placed on this “leaving in limbo.” For design, that
is almost boring, since that is already the practice there. There, the question is more about
how to narrow the matter down again. The literature on inquiry-based learning shifts the
focus to project work, away from lectures. But design actually needs to move further away
from project work and back to various distinguishable formats.

Beyrow: My reaction to inquiry-based learning was that I no longer defined tasks but
instead defined problems, for example “Here is a baker who wants to sell more bread rolls.”
As a designer I have to think about which tools I can use and which are the correct tools for
this specific baker. What is a challenge here is that we cannot initially work in a way that is
solution-oriented, but have to open up the problem area first. This will be very disorganized
and confusing at first, and it will be necessary to condense it once again in the middle of the
semester. In other words, inquiry-based learning also means putting the artist in a state of
surprise, because they discover everything that a topic may entail. I try to establish simply
finding a topic as training for students. As a faculty member, however, I must make a point
of eventually requiring actual designs. For me, these are two separate processes.

Heidmann: Naturally, research thrives on the fact that one very often fails and experi-
ences disappointments. This is hard for design students, because you want to have a great
product in the end. Feedback can then have a very demotivating effect. Take the example
from Matthias Beyrow: If it turns out that people no longer buy bread at the bakery because
they’ve discovered that grain is unhealthy, then that’s not a design issue. But as a teacher,
you would not say that. And Reto Wettach requires immediate designs in his course, for
example, which is something we also disagree on. Admitting that something does not
work in research is also part of the early stages of a research process. Dealing with failure
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is unpleasant in other research disciplines as well, but it is especially true in the design
disciplines. This also means admitting this to students and not requiring ten posters for an
exhibition at the end, for example. We in design would have to deal with these demands
somewhat differently in courses that focus on inquiry-based learning.

Wettach: Work done for the bachelor’s degree should show that students can apply
designs, while work done for the master’s degree should also represent a contribution to
other designers. In this context we do a lot for the development of methods and tools, for
example both in the area of prototype tools and also in the development of new interaction
paradigms.

Heidmann: What has proven itself: Doctoral students are especially capable of practic-
ing inquiry-based teaching, since they can also do research in teaching. Unfortunately, at
FH Potsdam, we can only hire doctoral students through third-party funded projects.
However, inquiry-based learning should not only be made a topic in projects with a limited
time-scope, but needs to be continuously and constantly anchored in teaching practice in
higher education. Therefore, it is our job as professors to advance and implement inquiry-
based learning.

22.3 Advantages of Inquiry-Based Learning for Students

Mieg: How do students benefit from participating in inquiry-based learning?

Godau: Inquiry-based learning is good for opening your own horizons and asking your-
self what current topics are. Students are forced to look for questions themselves, which
better prepares them for their future.

Beyrow: Students benefit from the fact that they have a different kind of insight when
they ask these research questions. We have to make them understand that you cannot “just
do it like that.” We want to develop concepts and not just act by following formulas. And
when you internalize that, you have to ask questions and be able to tolerate the fact that
there are 24 equally exciting and good solutions in the class. We do not work towards a
universal solution, but instead work using very different approaches, all of which could
work, because all can present good arguments.

Langer: And students should understand what citation means, but also that there is a
difference between tasks that are aimed at writing a 20-page paper or at developing a
design project. And of course that looks different.

Heidmann: Of course, it is also about showing the students an alternative career path to
the design firm/agency. The majority of them want to study design in order to create a
portfolio or to develop an app, for example, than make a small contribution to developing
methods for measuring attractiveness.

Langer: This is the strength of the university as an educational facility that it is able to
show this variance in professional careers. That means that we have to educate people who
can weigh these and make their decisions on that basis.

Beyrow: We are working on a new type of designer here, partly because we have learned
it differently ourselves and want it to be different. In their professional futures, students
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will also always have to deal with the products of research. This requires intellectual
analysis, a strategy that we teach with inquiry-based learning.

Langer: Writing a paper can also advance a design portfolio in a completely different
way and set it apart from others. Ultimately, it is always about creating a transfer benefit
to other disciplines.

Wettach: I notice this a lot in my practical work with designers who sometimes have
great difficulty defending their designs argumentatively. In the case of a presentation, a
layperson must be able to decide for themselves whether the design is good or not, or must
be provided with a rationale for why it is a good solution.

Beyrow: Correct. Perhaps we can provide designers with the capability to communicate
better with inquiry-based learning. In other words, not to say: “This is great because I
made it,” but instead to lay out reasons and approaches as is done in modern art as well.

22.4 Outlook for Inquiry-Based Learning in Design

Mieg: What is your outlook on, and what are your wishes for, inquiry-based learning in
design?

Heidmann: Since the founding of our design program, it has been reflected time and
time again in the evaluations that we have a theory and method deficit. There are many
reasons for this: We do not coordinate enough, we interpret our modules very freely, there
is not one documented state of the research. In their primary studies (Hauptstudium), stu-
dents have comparatively little theoretical knowledge. Although their approaches are intu-
itively correct and they can design and program, there is nevertheless a lack of factual and
methodological knowledge. We need to work on that.

Wettach: I'm surprised how quickly students forget. I also think that we are no longer
up-to-date with our evaluation methods, especially when it comes to the qualitative area. |
would like for us to do more in the area of cultural probes, for example. Out of the lab, into
real life!

Godau: In the course, “Das grofle Wie. Forschungsmethoden im Design” (“The big
How. Research methods in design”), which I designed with Harald A. Mieg, a student
raised an interesting question: “Why do we still design for old needs instead of deliber-
ately influencing them?”” And I think that is something where inquiry-based learning can
help us to think independently about how to influence; not in the sense of “saving the
world,” but exploring the possibilities and limitations of working as a designer.

Beyrow: I have had the experience of doing research with students on the topic of uni-
versity logos — it was absolutely impossible. Students were unable to research, analyze and
present ten university logos per person. Scholarly research is one of the basic competen-
cies that we should teach as an institute of higher learning, however. This must be
approached with new teaching formats. If 10-20% of the courses that we offer are not
decidedly design-focused, but instead focus on research results, then inquiry-based learn-
ing will also be more wisely accepted.
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Langer: The range of possibilities is what is so exciting: getting to the bottom of
research questions, but also sometimes making arbitrary/intuitive suggestions. We should
also show this range of possibilities to students as approaches (Box 22.1). For me, inquiry-
based learning is not a means to confirm what we are already doing, but to try something
new.

Box 22.1: Student Interaction Design Research Conference - A Conference for
Students by Students (Jacob Buur)

The faculty at the University of Southern Denmark trains students in publishing
papers on their own IT Product Design graduate program is positioned between a
design school tradition of studio-based learning in active projects, and a university
tradition of theoretical basis and scientific argumentation. From the inception of the
program in 2001, professor Jacob Buur and colleagues were intent on teaching stu-
dents to conduct their own research, as the field of interaction design is evolving so
rapidly that methods learned 1 year may be obsolete a few years later. One means of
achieving this was to challenge students to develop their skills in scientific work:
Oral exams turned into research seminars; Projects were completed with a research
report in conference paper format.

This led to the need for a venue where students could present their work in a
broader community, not just to professors and clients. So in 2005, the University of
Denmark established the Student Interaction Design Research Conference (SIDeR),
which has been run every year since, in universities and design schools across
Scandinavia and The Netherlands, with some 100+ participants. What makes the
conference special is that it is organized by students for students. Students submit
their papers to double-blind review by junior researchers and faculty; they present,
discuss, and organize workshops as in a regular conference. Over time, the standard
of student papers has improved as other programs started adapting similar teaching
principles. Today, the students don’t stop at SIDeR: they submit papers to a range of
regular and high-level conferences in the design community — and are often accepted.

What do the students write about? The IT Product Design program is both inter-
national and cross-disciplinary, and accepts students with a background in design,
engineering, business, anthropology, or communication. Therefore, they also address
a wide range of themes and employ diverse research methods; these include: Design
ethnographic research (to understand human practices and the role of technologies),
research through design (to investigate concepts by building, to critique prevailing
perceptions in society), action research (to develop new design methods and prac-
tices in organizations), and conversation analysis (to understand how people interact
with each other and with designed objects).

Since the early years of SIDeR the focus on research in learning has trickled
down to the undergraduate design classes, so that those students have also begun
writing up their own research experiments, and several of them get papers accepted
at the conference each year.
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Luise Albrecht

Reform is needed in architectural education: The complexity of building tasks (new mate-
rials, new standards, internationalization, etc.) needs to be practiced more during training.
Taking the path of supplementing the course of studies with special subjects does not seem
promising; architectural studies would become overloaded and inaccessible to study.
Inquiry-based learning offers an alternative: Students implement their own research proj-
ects (often with practice partners) and, in this way, deal constructively with structures and
buildings. This article will present, inter alia, a format for inquiry-based learning that
could be groundbreaking for architectural education in Germany: the Undergraduate
Research Opportunities Program (UROP).

23.1 Design and Project Orientation as Constraints on Inquiry-
Based Learning, as a Special Feature of Architecture

The education in architectural programs that is offered in Germany at universities of
applied sciences, universities, institutions of higher learning, schools of fine art and com-
prehensive universities is focused on occupational qualification as an “architect,” a profes-
sional title that is protected by various chamber by-laws. Thus the requirements for
vocational training are clearly linked to occupational tasks — primarily the planning of
buildings. The Federal Chamber of Architects specifies four main areas of emphasis as
occupational tasks in the “Guideline for career qualification - architects” (Leitfaden zur
Berufsqualifikation — Architekten, Bundesarchitektenkammer 2007, p. 4, translated):
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* Design, technical, economic, social and ecological planning of buildings as well as
urban planning therefor;

e coordination, steering, control of planning and execution of a project;

* consulting as well as support and representation of the client in all matters related to the
planning and execution of a construction project;

* the creation of expert reports.

Learning how to design is usually done in the form of project work — in design projects.
Naturally, the term project is used very differently within a subject culture. In keeping with
the educational reform movements in the 1970s, architectural programs were designed so
that they were project-oriented or converted into project-based studies. At the time, the
following (groups of) features of a project were identified: Practical and vocational rele-
vance, problem orientation, reference to social reality, interdisciplinarity, complexity of
the task (Positionspapier zum Projektstudium im Rahmen der Studienreformdiskussion
1979, pp. 2-3). These features are sometimes included in the current project definitions at
various institutions of higher learning; however, in my view, frequently, not all of these
components are implemented within the projects. An example of such a reduction is the
feature of interdisciplinarity mentioned above. Due to the complexity of building tasks,
specialized sectoral planning (such as building services, structural design, etc.) is involved
when designing and building. Thus it would be possible to identify a project with an inter-
disciplinary orientation based on the integration of a project intensification (one of the
different directions of sectoral planning), for example, or based on the regular involvement
of other disciplines, which is recognizable from the curriculum. A random sampling of
study plans at the institutions of higher learning shown in Table 23.1 showed that only a
few curricula in bachelor’s degree programs in architecture are consistently
interdisciplinary.

In the case of project work in a course of studies, different priorities are generally set
both in terms of the scale — thus possibly from the smallest object to furnishings, rooms,
homes, and even urban districts — and in terms of the orientation of the content, in other
words a design with a focus on design detailing, for example. If one examines the curricula
in architectural programs, the project (in particular of design projects in the broader sense
mentioned above, thus including project intensification) takes up a considerable portion of
the program. This article will examine a random sampling of current study plans based on
the exam regulations for bachelor’s degree programs in architecture at eight German insti-
tutions of higher learning in order to determine the percentage and scope of design proj-
ects (see Table 23.1). Accordingly, a trend that can be identified in the eight study plans
examined is that obligatory design projects in the bachelor’s degree account for approxi-
mately 3045 percent. As such, ordinary design projects generally comprise 8—12 credit
points; some institutions of higher learning have supplementary modules with 3-5 credit
points in the discipline (for example, for the above-mentioned design detailing).
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Table 23.1 Percentage of design projects in architectural studies

Total of Total of | Credits per design | Characteristic features: internship,

University semesters | credits | project (%) etc.

TU Berlin 6 (180) 180 81 (45%) Design projects and project-
integrated intensification

UdK Berlin 8 (240) 215 93 (43%) 5-month office internship (25 LP)

HCU Hamburg |6 (180) 180 80 (44%) Design projects and impromptu
designs

HTW Konstanz | 6 (180) 150 54 (36%) 1 semester practice phase

FH Miinchen 6 (180) 180 65 (36%) Continued additional modules

TU Miinchen 8 (240) 180 58 (32%) 2 semesters abroad

FH Potsdam 8 (240) 240 90 (38%) Includes office internship

University of 8 (240) 210 70 (33%) 1 semester option of: Study abroad,

Stuttgart research

Source: Author’s representation, last updated in the fall of 2015

Note: The percentage of the curriculum was determined based on the specified compulsory design
projects (including project-integrated intensifications or impromptu designs) within the credit points
specified at the home university. Thus phases of study abroad or office internships planned for in the
curriculum were not included in the calculation

23.2 Research and the Understanding of Research in Architecture

The relationship to research differs so widely in architecture that a rudimentarily uniform
understanding of research is not even approximately identifiable or definable. The range in
terms of the view of research ranges from statements by architects with reference to their
own (designing) actions such as “I design in a research-oriented manner” to the statement
that their own actions have nothing in common with research. These statements likely
already reflect the complexity of design activities, which has thus far only been understood
to some extent in scientific studies (cf. Fiihr 1999; Ammon & Froschauer, 2013). According
to Banse (1999), in addition to the “stereotypical or routine procedures,” design activities
have comprised an overlapping of methodical, heuristic and creative intellectual
processes.

Since many architects do not consider their own activity to be research-oriented and do
not perceive research to be a competence that pertains to their profession, they have a
somewhat rejecting attitude towards research. Here, research and scholarship are presum-
ably implicitly equated. Thus this attitude makes the implementation of inquiry-based
learning for designing in architecture programs difficult.

In the discipline of architecture, there are numerous fields of research with a scholarly
orientation. The group comprising humanities research includes historical, theoretical,
cultural-political, artistically oriented disciplines, for example. Also included are design-
related or project-related studies, which must be carried out as a basic examination for
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individual projects (especially in architectural competitions) or as typological research,
for example. The “traditional” field of research in architecture, for example in the field of
heritage conservation and architectural history, is the building archaeology (e.g. of a his-
torical building or settlement/city). Research in the natural sciences mainly includes tech-
nology or material-related topics.

Such research is difficult to implement unless integrated within a design project because
of the common curriculum organization in architectural programs outlined above. Research
time is almost always included in design projects. A survey of design supervisors at the FH
Potsdam showed that students would invest about 5-30 percent of the working time in
research activities. Students’ assessment of the percentage of time spent on research was
identical in a seminar at TU Wien with approximately 20 participants. The subject areas
include studies on the location and/or use in particular. Such preliminary and design-
related activities vary widely, depending on the topic, the sources involved, and the basic
design approach. Frequently historical issues and analyses (housing stock, functional rela-
tionships, infrastructure, green space) are also included in the subsequent planning.
Ultimately, this time spent researching when designing is not referred to as “research,” but
rather “(preliminary) studies.” These studies are also part of the professional practice:
They are referenced as “basic evaluation” (Grundlagenermittlung) in the Fee Schedule
for Architects and Engineers (HOAI) in Service Phase 1 (special services: “survey,
site analysis”) (HOAI 2013, Appendix 10). The difference between “research” and
“(preliminary) studies” may appear to be marginal in some disciplines; however, architects
who implicitly correlate research and science have usually not participated in scholarship
within the meaning of a methodological process in their own education and are accord-
ingly unable to pass this experience on.

23.3 Sample Formats

Even with the usual basic conditions, in particular a predetermined curriculum and pre-
pared class schedules, inquiry-based learning can be further developed in architectural
education. Research questions are frequently handled in many “small” (mandatory) elec-
tives, usually comprising 2—4 credit points. “Real research” is frequently divided into
partial subjects that lend themselves to processing, which can be worked on by and with
students, especially in the theoretical subjects (architectural history, architectural theory,
heritage conservation). What is important here is not that students be able to understand
their own actions as input to “real research,” but rather as a valuable, small building block
in the big picture. Frequently, portfolios are required as output from this research that
consist of a mixture of graphic, photographic and written documentation. As a general rule
(depending on the previous knowledge of the participants and previous courses at school
and in the degree program), these research seminars must be accompanied by intensive
and methodical support. In many cases, crash courses for research, citation or a writing
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workshop are worth recommending as additional offers. Two developments should be
highlighted in conjunction with inquiry-based learning: education research in conjunction
with targeted skills development on the one hand, and UROP on the other.

23.3.1 Peer-Feedback and Student Research Projects

A few institutions of higher learning have set up special modules in which students can
pursue research in the area of architecture, usually instead of a design. At TU Berlin, the
corresponding module is called the “student research project” (Lehrforschungsprojekt).
As a general rule, all participants in a student research project work “on a shared, prede-
termined topic. Students work on subtopics within this framework and create a report”
(Modulhandbuch 2015, module no.: 60363). This module is only offered within the mas-
ter’s degree, however.

It must be said that a particular weakness of many architecture students is written expres-
siveness, a competency that is given short shrift in the curricula in architectural programs
(cf. Schmitt 2013). “Written expressiveness,” as well as “structured thinking” and “analytic
capability,” can be classified together in the competency category known as cognitive com-
petencies (cf. Hobohm et al. 2015, p. 176) and, without a doubt, form the basis of scholarly
work and research. Unlike architectural studies, instructors in the humanities deal inten-
sively with students’ texts and deal out constructive criticism of the same. In most architec-
ture curricula, very few texts are written within compulsory courses. Instructors who ask for
written reports as proofs of performance often find students’ texts “unacceptable” and are
unable to remediate the deficit within a seminar. Here, it makes sense that constructive criti-
cism in architectural programs not be limited to a few (and seldom selected) seminars, but
to integrate them more frequently and compulsorily in the course of studies. One possibility
for integration into the curricula is “peer feedback™ (see Box 23.1), in which students pro-
vide written constructive criticism of their fellow students’ texts.

Box 23.1: Peer Feedback
Similar to the “peer review” review process for scholarly articles, peer feedback is a
review process by members of a specific peer group; in this case, students. In doing
so, the students give each other qualitative feedback. In the formalized feedback
procedure, students assess the submissions of fellow students based on a question-
naire and, at the end of the process, also receive qualitative feedback on their own
submission. The process may be carried out anonymously or with names revealed.
As a general rule, peer feedback is conducted in classes in such a way that stu-
dents give and receive similar amounts of feedback. The number of feedback
responses that they must create (and maintain) is set in advance. It is recommended

(continued)
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Box 23.1: (continued)

that there be at least two feedback responses per work output so that students receive
different perspectives. In addition to key questions for the assessments, it would be
best for rules of constructive feedback to be worked out together with the students
so that a positive attitude in the feedback is generally guaranteed.

The method consists of three elements essential to the learning process: (inten-
sively) reading the texts of fellow students, writing feedback and receiving it for
their own work. This teaching element can promote (self-)reflection by means of the
differentiated assessment of unfamiliar work with an actual/target comparison,
which is also carried out in comparison with the work the student has submitted
themselves.

In architectural studies, the culture of constructive criticism is usually poorly
established. For this reason, students should receive training in which they practice
giving constructive criticism based on a similar example before actual feedback
responses are given to fellow students. In teaching, the use of online media is an
effective strategy for conducting peer feedback. The “Workshop™ activity within the
e-learning platform Moodle is used for this purpose at the University of Applied
Sciences Potsdam (for more detail, see Mauch and Albrecht 2014).

23.3.2 The Undergraduate Research Opportunities Program (UROP)

To date, students in bachelor’s degree programs in architecture have had barely any cur-
ricular opportunity to do their own research. In many cases, the only way for them to
participate in scientific research is to work on externally funded projects on a project basis
as student assistants. In the United States, the Undergraduate Research Opportunities
Program (UROP) was developed to give bachelor’s degree students the opportunity to
participate in scientific research. A UROP was launched for the first time in 1969 at the
prestigious Massachusetts Institute of Technology (MIT) in Boston. Since then, a UROP
has been established at almost all US universities; similar programs can be found in Great
Britain, Singapore and at RWTH Aachen since 2008.
The respective programs have certain similarities (Laursen et al. 2010, pp. 1-4):

* The research projects are “real science,” and thus they are of interest to the scientific
community.

* The research project designated for an individual student or a team of students is well-
defined in advance and is connected in some way to an ongoing effort in the research
group, or to an area of scholarly interest of the supervising researcher.
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* This involves working intensively on the research topics, either as a multi-week immer-
sion, often full-time for 10 weeks during the summer, or over the duration of an entire
academic year.

* Individualized guidance is provided by an experienced scientist.

As a rule, projects are publicly announced. Depending on the project and program,
students can be credited with academic achievements. Often, the project is associated with
financial support. As a rule, these basic conditions can spur the interest of both supervising
researchers and bachelor’s degree students in participating in the program. In the US,
UROPs are an important component of higher education culture, especially when it comes
to competing with one another and for the best students. In UROPs, research partnerships
are typically concluded within the disciplines. The number of participants in each respec-
tive “partnership” varies from project to project, and from program to program, ranging
from a partnership of just two to small groups that often have different levels of qualifica-
tion in the United States: Bachelor’s degree students, master’s degree students and post-
doctoral researchers work together here.

At the University of Applied Sciences Potsdam (FHP), the UROP was conceived and
launched by the author as part of the project “FL? Forschendes Lernen — Lehrende
Forschung” (FL? inquiry-based learning — instructional research). To date, there have been
two nine-month cycles for bachelor’s degree students of the three degree programs of the
FHP Department of Architecture and Urban Design. Up to five undergraduate students of
the department can participate in each cycle and receive professional and financial sup-
port. In preparation, and as an important basic condition for amended study and examina-
tion regulations, a new option was created: instead of an office internship, students could
complete scholarly work in the form of a UROP and receive credit points for this work. It
was unclear what interest the program would attract from the students, however. Potential
supervising researchers were involved early in the concept. They created short, introduc-
tory project descriptions before the respective tenders.

The UROP supervising faculty was also involved in the issue of how and in what
medium the research results should be presented. Many institutions of higher learning
such as RWTH Aachen University, for example, organize UROP conferences to present
the results of their research. Each year, a National Conference on Undergraduate Research
(NCUR) is held in the United States at which undergraduate students present their research
results (more than 3000 presentations). Supervisors and students at FH Potsdam prefer
that students make their own first publication as a result presentation of their UROP
research, which of course does not exclude extending this to include presentations and
conferences. The scope of the publication approximately corresponds to a typical journal
article. Deadlines were set to allow the UROP research to be published in a joint publica-
tion. Students can freely select the phase during which this research is done; depending on
the degree program and the semester, this research falls into different time periods.
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Since, as a rule, this is the first time that architecture students will have the opportunity
to go through an entire research process, supervisors should not expect any previous
research knowledge. The author of this article set up a supervisory colloquium in Potsdam
in order to support those who are new to research. This offers both general methodological
assistance in research beyond subject-specific and topic-specific questions, and opportuni-
ties for exchanges among UROP participants. Depending on the focus of the ongoing
UROP projects being worked on, research competencies — starting with the limitation of
the topic, and ranging from researching strategies and writing a synopsis to support in
obtaining the image rights for the publication — are discussed and strengthened at the col-
loquia, which are held on a monthly basis. If content-related decisions are also made
within the supervisory colloquium (for example, a specifically developed research ques-
tion), the specific research supervisors are informed, and the students are asked to discuss
content-related decisions with these experts. In the long term, as soon as a UROP culture
is established in a university, a program similar to MIT’s “Research Mentor Program”
could be set up, in which experienced UROP students support those who are new to UROP.

23.4 Outlook

At the moment, institutions of higher learning are placing increased pressure on architec-
ture departments or faculties to do more research, and in particular to attract more external
funding. In response to this, research conferences have been and are being initiated at
some institutions of higher learning (for example TU Berlin, BTU Cottbus, TU Darmstadt,
TU Vienna). In Switzerland, all ten architecture colleges met in 2015 for a joint research
conference (Solt 2015, p. 12). Such events are primarily aimed at increasing the visibility
of architectural research and partly at representing what architectural research is under-
stood to be. Networking is usually a goal as well. Research conferences form an important
component in the establishment of research in architecture. Without “real” research inter-
ests, without research practice in the sense of a methodical process, inquiry-based learning
is difficult to establish and pass on.

A changed attitude towards research in architecture could and should begin much ear-
lier, preferably as soon as the study begins. In the first week of a pilot project implemented
at FH Potsdam by the author, new students were encouraged to develop open research
questions associated with a building survey and drafting exercise at Potsdam’s Belvedere
on the Pfingstberg. This assignment provides instructors with a great deal of insight. They
are able to get to know a variety of unexpected questions that new student have with regard
to architecture, many of which could unexpectedly be approached in an interdisciplinary
way (although answering most questions would exceed the scope of a dissertation). For
the new students, this exercise provides an insight into the variety of possible topics in the
selected subject area. At the same time, this exercise aims to detect an individual’s own
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areas of interest and support curiosity — an important moment in the research process.
Research-based learning and teaching could be further developed by means of a variety of
even smaller teaching elements across all phases of architectural studies.

In order to bring about long-term changes, UROPs need to be further developed and
strengthened. The aim of this expansion would be to ensure that the up-and-coming next
generation is more likely to have come to know research in the sense of a methodological
process even during their studies. Establishing research in architecture would have numer-
ous benefits: a financial benefit for the institutions of higher learning in terms of attracting
external funding, an individual benefit for each graduate in personally developing a critical
(research) attitude, and the professional benefit of a methodical process for the basic eval-
uation and “preliminary investigations™ in architecture.
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Inquiry-Based Learning in Business 24
Administration

Georg Miiller-Christ

In many cases, it is assumed that research-oriented teaching means imparting existing
research designs to students or allowing them to participate therein. This article puts forth
the idea that new research designs can be developed through the involvement of students
in the research process.

24,1 Teaching-Learning Situation in Business Administration

What has changed in the academic process of transferring knowledge that has led to stu-
dents suddenly being transformed into “young researchers”? They should participate in
and promote the process of creating knowledge. But what existed prior to this? And what
didactic conditions (still) exist in business administration?

Prior to this change of paradigm, a course of study all the way up to the higher semes-
ters consisted of individual processes of adopting existing bodies of knowledge. The
advantage of this kind of academization, and thus of imparting education as a higher
problem-solving ability, is its verifiability: Students who have acquired the given body of
knowledge at a level that instructors consider high receive good grades. Those who only
partially master the wealth of knowledge receive bad grades. Business administration has
always been a discipline where the body of knowledge consists of explicative and techno-
logical statements. These quasi-normative statements dictate which actions are beneficial
to corporate success. For business research, this functional perspective (“what works is
true”) means looking for generalizable cause-and-effect relationships in practice
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(empirical research) or deducing cause-and-effect relationships from concepts (theoretical
research).

The challenge for business administration now lies in the fact that it is permanently
increasing the body of knowledge in all its functional areas (procurement, production,
marketing, human resource management, etc.) in terms of explicative and technological
statements, thus making the “mountain of knowledge” that the students are supposed to
climb ever steeper. Acquiring that knowledge then demands the memorization of large
bodies of knowledge, which leads students to have an attitude of passive consumption,
then apply the ethos of their own discipline during learning as well: Achieving the pre-
scribed or self-imposed goal efficiently, which is to say with the least possible effort,
seems to be the prevailing maxim of action.

Research-oriented teaching requires a higher emotional, mental and temporal effort on
the part of both parties. While the students are at least formally protected from excessive
strain due to the workload concept, instructors face the risk of an unmanageable support
effort, especially when it comes to modules with larger numbers of attendees. In seminars
with a manageable number of participants, the well-known didactic forms of research-
oriented learning such as roleplays, simulation games, case studies and project-based stud-
ies have long been used in business administration. Nonetheless, according to empiricism,
these forms are primarily used with the objective of discovery learning. Research in the
sense of discovery means that students themselves discover existing bodies of knowledge
in alternative, didactic ways. This applies in particular to roleplaying and business games
as well as case studies, criticism of which Henry Mintzberg (2004) dealt with intensively.
Students are encouraged to use inductive processes, where logical thinking leads them to
conclusions that instructors have long known and that relate to context-free cases from the
past (Mintzberg 2004). Project-based studies initially have an open design and can be
considered a basic condition for different motives between a targeted transfer of knowl-
edge and freely chosen research into a new topic.

24.2 How Does Something New Become a Part of Business
Administration? Different Research Designs

Theories are considered statement systems, which can contain numerous propositions and
hypotheses about correlations. Finding new hypotheses can also be the goal of research-
oriented learning. It makes a difference whether research is conducted within the context
of justification or of discovery, especially when it comes to teaching. In the context of
justification, hypotheses are usually subjected to an empirical examination, while in the
context of discovery, new hypotheses are obtained. The search for how something new
comes into the world implies research within the context of discovery, and that this takes
place with new forms of knowledge. In business administration, known paths of knowl-
edge are likewise deduction and induction. Less well-known is abduction; intuition is
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employed even less frequently. These four forms of knowledge acquisition are briefly
explained in terms of their ability to bring something new into the world (cf. Fig. 24.1).

24.2.1 Distinction Between Fundamental Paths of Knowledge

The discussion concerning the fundamental paths of knowledge is being pursued with
continuing intensity in cognitive science and the philosophy of science. These can be dis-
tilled into the following distinction.

Deduction: Deduction is the form of knowledge in the context of justification. It consists
of drawing specific propositions from general propositions. If, for example, the premise
applies that when there is an increase in the production volume, the costs also increase
(general proposition), then observing an increase in the production quantity leads to the
conclusion that costs are also rising. Rising costs can then be determined empirically.
Deduction cannot really generate new insights, only propagate existing ones (Briihl 2015).

Induction: This method is frequently used in business administration. Practical corpo-
rate behavior should be explained by showing the correlation between a case and, ulti-
mately, corporate success (in the form of profit). Best practice concepts have been and still
are very popular in management research since the release of the bestseller In Search of
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Excellence (Peters and Waterman 1984). New insights usually only lead to imitation and
thus the duplication of existing patterns of action.

Abduction: In terms of formal logic, the problem that triggers abduction is the follow-
ing: There is only one event known, and no law and no constraint from which anything can
be logically concluded. Creativity is therefore required in order to deduce a generalizable
hypothesis from an event. For Charles Sanders Peirce, who introduced and described
abduction, it is a lightning-fast insight that only occurs upon conclusion of a process when
faced with a problem and based on knowledge of the facts, and that tends to be hampered
by logical rules of reasoning (Reichertz 2013).

Intuition: Intuition in its narrower sense is inspiration, and thus the development and
experience of knowledge that was not previously present in the person seeking or research-
ing. These intuitive flashes of inspiration, gut decisions or ideas can barely be rationally
explained, and their formation and origin can hardly be substantiated. Intuition does not
simply encounter people unprepared in everyday life. Intuition is present in the moment in
which seekers or researchers concentrate fully on a topic or a task and get into a “flow.” In
other words: Intuition is most likely to come to the prepared mind.

The distinctions made in Fig. 24.1 are of a categorizing nature. In the practical research
process, different types of cognition alternate. Even with purely deductive-empirical
research, new insights can arise through abduction or intuition: the view of the data sud-
denly gives rise to an insight that was not there before. Some explanations as to the
teaching-learning arrangements for research-oriented learning in this research design will
be provided below, based on the simplification that work tends to be deductive in quantita-
tive empirical research, inductive in qualitative social research, and abductive and intuitive
in systemic research (cf. for more detail Miiller-Christ 2015).

24.2.2 Research-Oriented Teaching Design

Research-oriented teaching design I: Technological statements through quantitative
research

This research-oriented teaching design best fits the notion that research-oriented learn-
ing entails the entire research process. Students should have the opportunity to get to know
aresearch process from the definition of the research question, the derivation of hypotheses,
the translation into an empirical design, data collection, data analysis and interpretation to
publication (Huber et al. 2013). It is possible to become familiar with the process in a lec-
ture, but true rapprochement only occurs when performing the process oneself. Such pro-
cesses are shaped in teaching within the framework of project modules and theses.

The challenge for instructors lies in communicating the methods in this field of research.
This can be prepared by lectures, but a “dry run” of this sort does not mean that students
can recognize the methodological challenges in their research process and cope well.
Supporting students is therefore very costly in terms of time and personnel. It is only pos-
sible to get through such a process over the course of a semester if the questions are very
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limited. Until now, it has been difficult for students to obtain empirical survey data; how-
ever, online surveys facilitate and reduce the costs associated with access to representative
data volumes considerably.

Certainly there are areas of business administration that cling to the old belief that only
quantitative research is scientific, because it has standardized, validated procedures that
allow for generalizable statements. This attitude is particularly obvious when international
publications are sought as a result of research. The results of quantitative research, espe-
cially within the context of justifying hypotheses, are easier to publish than the results of
qualitative research in the context of discovery because of their international
comprehensibility.

Research-oriented teaching design IlI: Hermeneutic statements through qualitative
research

Hermeneutics is the method of understanding recognition of life situations. Anyone
who proceeds in a hermeneutic way would like to understand and explain interdependen-
cies and perhaps even contexts of meaning such that they can understand and relate to
them. This reconstruction of social occurrences utilizes methods of social research by
means of observation, interviews or case analyses. If students participate in this process of
social reconstruction in a research-oriented teaching-learning arrangement, they usually
learn how to conduct and evaluate qualitative surveys with interviews or observations
within the context of project papers and final papers. Since the time and money for exten-
sive surveys are usually too limited, a few interviews are subjected to an evaluation using
content analysis and new hypotheses are then derived inductively. Often, there is no capac-
ity left to clarify whether the found hypotheses are really new or have been dealt with in
literature for some time, or perhaps even already discarded. Perhaps this is not so relevant,
however, since research-oriented learning is more likely to enable students to shape the
process of discovery and reasoning according to scientific criteria.

The crucial bottleneck for students in this research-oriented teaching design is access
to suitable interlocutors within the specified period of project work. In my experience,
research topics related to leadership issues are very popular with students. The big chal-
lenge for the instructors is the distinction between the positive effect of discovery learning
and the actual finding of a new hypothesis. Interpretation as the assignment of meaning is
easier for the instructors, who have more substantial background experience than the stu-
dents. Students are presumably more likely to discover something new for themselves.

Research-oriented teaching design III: Generating hypotheses using system
constellations

The system constellation method is a method of acquiring knowledge in which people
are placed spatially as elements of a system. They visualize the system by showing the
relationships of the elements to one another through their distance and their line of gaze.
System constellations work using transverbal spatial language: People are able to
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understand the system embodied by proxies in spatial relationship in a relatively similar
way without the need for verbal communication. Representatives for the elements arrive at
a representative perception of the state of the elements that they represent, and can often
clearly verbally communicate how changes in the system affect their perceptions. In con-
stellations, it is very important that the representatives only pay attention to their physical
condition and track the changes, but do not reflect thereon. Thinking processes can prevent
the detection and perception of differences. They can be avoided by placing the represen-
tatives such that they are concealed so they do not know which element they represent. The
silent assignment of the representative, for example, by the constellation facilitator appears
to position the representative perception as well. For the sake of brevity, the method cannot
be discussed in detail. However, there is already a considerable body of introductions to
and reflections on the method in the organizational literature associated with consultation
(e.g. Rosselet 2012).

The teaching concept using the system constellation method is still new compared to
the first two teaching designs and is used by only a few teachers (Miiller-Christ 2015). It
is important to mention right from the start that the use of system constellations requires
the guidance of an organizational constellation facilitator. The representative perception
of the representatives must be enticed and supported sensitively, and students’ options
must be taken into account. The use of system constellations should be systematically
taught and practiced; however, it can be learned quickly. The system associated with this
research-oriented teaching design is presented by Miiller-Christ (in press) based on a sam-
ple constellation. The question of how constellations can be evaluated as innovative meth-
ods of qualitative social research is also addressed therein.

24.3 The New Role of Instructions in a Systematic, Research-
Oriented Teaching-Learning Process

The research-oriented teaching design III changes the entire teaching-learning process
with its systemic perspective. In the first two designs, instructors act by dint of their sub-
stantive superiority in terms of content: They have more experience and more knowledge
in applying quantitative and qualitative empirical methods, and presumably they learn
very little as a result of student findings. In the systemic perspective of the research-
oriented teaching design III, instructors become a learning guide, because something new
is sought, in collaboration, which the instructor did not know before either. Therefore what
is at issue is the creation of a teaching-learning setting in which a space of exploration,
discovery and wonder (Scharmer and Kaufer 2014) is created with the students, a space
where they can seek something new together. In order to do so, instructors must step down
from their infallible position and learn to view that which is familiar to them in a new way
with the students. This repositioning of instructors and learners is a challenge, especially
in business administration, because those who are actually teaching become learners
again, and those who hitherto have been mere consumers of bodies of knowledge actively



24 Inquiry-Based Learning in Business Administration 267

appropriate their own learning process. If both parties agree on the format, a creative space
of joint research can emerge, which is a lot of fun for all those involved, and which allows
astonishment and new questions to arise. Perhaps business administration and manage-
ment theory is just waiting for incentives of this kind? (Box 24.1)

Box 24.1: Collaborative Research in Business School: Benefits from the Research Group
Model. (Extracted from Bartkus et al. 2010)

Although business students account for approximately 22% of undergraduate degrees
in the U.S., business is one discipline that has been largely absent from the discussion
about undergraduate research. One of us (Bartkus 2007) has noted, for example, that
business projects accounted for fewer than 3% of the presentations at the National
Conference on Undergraduate Research in 2007 and that business faculty make up
less than 1% of the members of the Council on Undergraduate Research.

Given the importance of undergraduate research and the under-representation
from colleges and schools of business, Bartkus (2007) introduced the Research
Group model to encourage greater involvement by faculty and students. Since it
began to evolve in 2004, the Research Group in the Jon M. Huntsman School of
Business at Utah State University has continued to evolve and provide benefits to
both students and faculty members. Here we describe the structure, benefits, assess-
ments, and implications for future development of the model.

Research Group Model: An Overview

The model, developed at the Huntsman School, summarizes its mission this way:

The Research GroupTM is a not-for-profit consortium of business and university
scholars, corporate leaders, and qualified undergraduate students dedicated to the
advancement of high quality research experiences. Its mission is to provide students
the opportunity to develop core competencies in the use of the scientific method as
it relates to business and public policy issues. In doing so, students become better
prepared for success in graduate school and their chosen careers. The guiding motto
of The Research Group is “Research that Matters.” (Bartkus 2007, p. 8)

As a consortium, the administrative structure of the model is relatively straight-
forward. Students enter the program as “associates” (as opposed to students) and
work under the guidance of “partners” (as opposed to faculty). These titles are
intended to reflect the notion that students are gaining relevant work experience,
which has been cited as an important consideration for employment and admission
to graduate business programs.

To further ensure that the experience is relevant, the model encourages students
to publish in peer-reviewed publications and/or present at scholarly research forums
such as at the National Conference on Undergraduate Research. Students who

(continued)
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Box 24.1: (continued)
succeed in those areas become eligible for promotion to the “senior associate” level
where they continue their research and also mentor incoming associates.

Students and faculty members are also required to obtain training and certifica-
tion in human-subjects research through the university’s institutional review board.
This certification is the national standard and provides students with a bona fide
credential. Additionally, students can receive awards from the Huntsman School in
recognition of their research scholarship (e.g. annual Awards for Scholarly Merit).
The school also designates one deserving student each year as the outstanding
undergraduate researcher. In these ways, students gain both relevant experience and
documented recognition of research productivity.

In sum, the model takes the traditional educational concept of undergraduate
research and administers it under the auspices of a professional research organiza-
tion. The result? Both students and faculty develop a greater sense of ownership and
pride in the program.

Benefits for Students

The research group has developed five new initiatives specifically designed to
provide benefits for our students:

1. The Consumer Outlook is an online survey-research program, from which par-
ticipating students gain experience in questionnaire design, sampling, data col-
lection, analysis, and reporting. The resultant research is intended to be published
in a peer reviewed outlet and/or presented at a research forum.

2. Deli-Nation.Com is an online publication that reports on events in the restaurant
industry. Students work as editors, staff reporters, writers, Web masters, and
video producers to develop and operate this social-media site within the business
school.

3. The Research Group Quarterly is an online, open-access journal dedicated to
publishing collaborative business research, interviews with business leaders and
scholars, and book reviews. Students serve on the editorial board, review articles,
and manage other administrative issues related to the operation of a publication.

4. Opportunities for engagement with other business-school programs provide stu-
dents with mutual support and create additional research synergy.

5. Opportunities to engage with corporate entities and issues expand students’ expe-
riences. Corporate engagement occurs when an external organization collabo-
rates with the business school.

Each of these initiatives is intended to further enhance a student’s critical
thinking and communications skills through real-world applications and involve-
ment with a faculty mentor.
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Margrit E. Kaufmann

In accordance with the subject of culture, the presentation of inquiry-based learning in
cultural studies (Kulturwissenschaft)! has multiple perspectives: The decentralized view
of instructors and researchers is supplemented by the central perspective, in which the
author (as an academic expert in diversity at the University of Bremen) participates in
efforts to improve teaching and learning (Kaufmann 2013; Kaufmann & Schelhowe in this
volume; Satilmis in that volume).

25.1 Characteristic Features in the Field of Cultural Studies
as Basic Conditions for Inquiry-Based Learning

In the last 20 years, cultural studies has been constituted and established as a transdisci-
plinary professional profile centered on cultural theories and concepts. This is reflected,
among other things, in the fact that in 2014, upon the establishment of a “Cultural Studies
Society” as a scientific association, an institutional framework was created for the subject.
Degree programs in cultural studies are available, for example, in Bayreuth, Berlin,
Bremen, Frankfurt/Oder, Liineburg, Koblenz and Constance. This young subject is defined
by its lack of clear disciplinary borders, because it crosses traditional subject-specific
demarcations and approaches questions in a multi-perspective manner. This transdisci-
plinary, polyphonic interaction is largely based on cultural theories; the British concept of
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cultural studies; interpretive, postcolonial cultural anthropology; a proximity to literary
studies; cultural history and cultures of remembrance, ethnopsychoanalysis; cultural
mediation; intercultural and transcultural communication; postcolonial, gender and diver-
sity studies; and media studies. In this sense, one often speaks of a plurality of cultural
studies (Kulturwissenschaften). The subject matter of cultural studies research includes:

 the emphasis on processuality and the complexity of the cultural,

» everyday cultural phenomena and experiences,

 the interactions and relationships between cultural groups,

* the positioning of subjects within collectives with corresponding identity constructions
and

* meaning and significance in the context of the change in macrostructural basic
conditions.

That which is local is perceived within the context of globalization and transnational-
ization processes (Marcus 1998). Diversity and inequality research is one of the central
areas of study and research in Bremen.

The behavior of “discovery,” which is decisive for ethnography (Breidenstein et al.
2013, p. 13), is characteristic of the style of learning by doing research in cultural studies.
This approach of discovery allows “lived experience” (according to Claude Lévi-Strauss)
to be implemented by means of field research practices and methods. This has to do with
the discipline-of-origin, ethnology, and its colonial history. Accordingly, the discipline
endeavors to decolonize itself with questions about the power of definition and authorship,
about the “crisis of representation” and questions about “Writing Culture” (Kaufmann
2013, p. 126 et seq.). Cultural studies as it exists today therefore calls into question
research conducted about the other, which is to say the scientific objectification of the
subject being studied. As a field, it counters this scientific “othering” (Fabian 1993, p. 337),
as a production of otherness, and posits a postcolonial position in the search for new pos-
sibilities of collaborative, ethically acceptable knowledge production.

Inquiry-based learning in cultural studies thus consists of a critical-reflective process of
a discovering acquisition of knowledge and production of knowledge within the context of
teaching theoretical foundations, empirical tools and practical implementation. The cycli-
cal course of an ethnographic research process is similar to the phase of inquiry-based
learning, in which both theory and empiricism are linked and the process is not linear, but
is to be understood as recursive, evolutive design (ibid., p. 45 et seq.), which repeatedly
applies different steps to itself. By way of illustration (Table 25.1), the phase model of
inquiry-based learning developed by Huber (2013, p. 248) is compared to the ethnographic
research process (Kaufmann 2013, p. 131 et seq.).
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Table 25.1 Comparison of the phases of inquiry-based learning with the phases of ethnographic

research

Phases of inquiry-based learning
(according to Huber 2013):

Phases of cultural-scientific, ethnographic inquiry-based
learning (according to Kaufmann 2013):

1. Introduction

1. Providing research access

2. Identifying a question

2. Developing a question

3. Processing information

3. Defining the research design (Exposé relating to the state
of the research and the theory contexts)

4. Acquiring methodological
knowledge

4. Data collection

5. Developing a research design

5. Rendering the progression of the research as text (journal,
logs, transcriptions, documents)

6. Conducting a research activity

6. Data analysis and interpretation (mediation between

theoretical and field contexts with the aim of modifying and
expanding theories)

7. Presentation of the research and its results (research
reports, publications, presentations, including reflection on
the procedure, the course of the relationship and one’s own
role)

7. Preparation and presentation of
the results
8. Reflection

Source: Author’s representation

25.2 General Experiences with Inquiry-Based Learning in Cultural
Studies

The usual distinction between research and practice projects does not really apply to cul-
tural studies (Kaufmann, 2015). This is because projects that relate to the transfer of schol-
arship to practice in cultural studies include parallel research projects and practice-oriented,
application-oriented research projects. Students are involved in the research projects of the
instructors through “cognitive apprenticeship” (Tremp 2005, p. 345). This means that they
are involved in all scientific thinking and action processes. Cognitive apprenticeship, as a
kind of “cognitive master teaching” (ibid.), introduces students and doctoral students to
the scientific community, specialist discourses and research areas (Kaufmann 2013, 2015).
Inquiry-based learning does not present the subject-specific characteristics as a conglom-
eration of knowledge to be passively received, nor does it teach students using a top-down
approach; instead, students actively participate in the production of knowledge. Cognitive
apprenticeship promotes “team-play” (Ghaffarizad et al. 2015) between instructors and
students and particularly supports collaborative learning, since the teaching-learning pro-
cesses become a common concern of instructors and students alike. They get to know each
other better through joint research questions and goals, becoming mutually supportive,
collaborative “accomplices” (Kaufmann and Koch 2015a).
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By integrating students into their research and what are termed transfer projects
(Vermittlungsprojekte), it is possible to promote up-and-coming scholars, taking into
account inequality factors. This is because instructors sensitize themselves to the different
learning and research conditions of the students through student-oriented collaboration in
inquiry-based learning. Thus, inquiry-based learning promotes dealing more consciously
with diversity among students and instructors, and with discrimination and its factors dur-
ing a course of study. Huber (2015) describes diversity among students and instructors on
four levels, which I extend to six by adding the latter two:

* requirements, conditions and activities associated with teaching and learning,
* teaching-learning research forms (methods),

e interests of students and instructors,

* subject matter of teaching, learning and research,

» forms of communication and relationship,

e objectives of learning and research.

In inquiry-based learning in cultural studies, diversity is the subject of research, the
topic of teaching, the methodological-didactic element and the basis for a mutual percep-
tion of instructors and students that is sensitive to difference and inequality. This involves
the conscious handling of personal, professional and status-related differences between
the students as well as among the instructors.

25.3 Inquiry-Based Learning throughout the Learning Cycle

The objective of cultural studies (shown here at the University of Bremen, for example) is
directed both towards the acquisition of technical, theoretical, analytical, methodical and
practical competencies, as well as what are known as “key competencies” in the fields of
social affairs, ethics, diversity awareness and mediation. The acquisition of competency in
the learning cycle within the “student lifecycle” corresponds to the processual ethnologi-
cal research practice. The term “learning cycle” refers to processual, experience-based
student learning, including the respective learning style. It travels in parallel to the student
lifecycle. All activities related to studies are summarized under the concept of “student
lifecycle,” beginning with the application and admission of students for entry into a course
of study, to their transition to working life and alumni work (Schulmeister 2007, p. 230).
The curriculum is also designed in such a way that its building blocks can be related to the
establishment of a research cycle:

In keeping with the entry into the student lifecycle, the learning cycle in the first aca-
demic year is dedicated to arriving within the course of study, the field and its community.
After orientation week, students learn the central goals, questions and tasks of the disci-
pline in introductory compulsory modules, and acquire technical basic skills for reading
and writing texts, sharpen their senses for a research orientation, and practice the
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presentation of results. Introductions to basic questions are combined with exercises and
small group work by the teaching organization in order to establish a relationship with the
students right from the start, and to provide subject-oriented assistance.

Students subsequently attend courses on the subject classification system and in
regional specializations as compulsory elective options in the second year of study, the
core phase of the student lifecycle. In the third semester during this phase, they already
acquire central research competencies through the intensive two-semester method train-
ing, which is implemented as a process of learning by doing research according to the
learning cycle (Kaufmann 2013). Workshops support the writing of scientific texts and
thereby attempt to take into consideration diversity among the students.

The final phase, which is the end phase of the student lifecycle in the third year of study,
primarily supports independent work during and after graduation. This phase includes a
practice module, major and minor modules in the compulsory elective area, a self-study
module and, lastly, the final module. In the practical module, students complete at least
6 weeks of work placement in some field of cultural practice. In the self-study module,
they deepen their selected focus and prepare themselves for the final thesis. The practice
and self-study phase also leaves room for study or an internship abroad. The entire curricu-
lar course of the learning cycle along the student lifecycle, from introductions to the disci-
pline and the independent testing of methods with the assistance of research workshops to
independent inquiry-based learning, prepares students for an empirically or theoretically
designed bachelor’s thesis, the writing of which is supported by means of supervisory
seminars and working groups. At the University of Bremen, the introduction of the regu-
larly offered student conference “ResearchInsights” will not only present research results
to a public audience, but will also put up issues and research settings for discussion, and
train students in different forms of imparting knowledge.

25.4 A Method Module as an Example

Inquiry-based learning is already being implemented successfully in ethnologically based
cultural studies, which considers the students’ own research experience as a central ele-
ment of academic studies when starting the bachelor’s degree program with a large num-
ber of students (Kaufmann, 2013, 2015; Kaufmann and Koch 2015a, b). This will be
explained briefly using the example of method training from the perspective of the indi-
vidual responsible for the module. As stated by the German Rectors’ Conference, “[...] the
objectives and characteristics of inquiry-based learning can be realized especially well
within the context of methodological training, since all of the central work steps of a
research process as well as selected subject-related content and interdisciplinary compe-
tencies are essentially imparted by university instructors or acquired by students” HRK-
Fachgutachten 2013, p. 75, translated).
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25.4.1 What Are the Basic Conditions of the Module Subject?

In the methodology foundation module of the bachelor’s degree program in cultural studies
at the University of Bremen, which students complete in the third semester, students acquire
cultural research methods by means of ethnographic field research experience. Here, they
go through a whole research process according to the phase models of inquiry-based learn-
ing that have been presented, which extends from searching for a suitable field of research,
developing a research question, and collecting and evaluating the data to writing the
research report and, if possible, publication thereof. The module (described in detail in
Kaufmann 2013) is offered in the winter semester with over 100 students who have cultural
studies as a major or complementary subject. The person responsible for the module pre-
pares the conceptual basics, undertakes the organization and coordinates the teaching team.
The team consists of five instructors and five students from the previous year as tutors.

The aim of the module is “to provide students with basic methodological training that
enables them to carry out, evaluate and describe their own ethnological and cultural (field)
research” (Modulhandbuch 2012). It makes it possible to become familiar with and test
cultural science tools, stimulate research and questioning, and make the experience of an
entire research process tangible. Ethical questions about researching with and about peo-
ple are fundamental. Social learning and research, both in the team and individually, pro-
mote methodical, theoretical, (professionally) practical, academic, social and ethical
competencies.

By researching current socio-politically relevant issues, students also move locally in
different social fields off campus (Kaufmann 2015). They experience complex, diverse
learning research situations and inductively investigate explorative case studies through
encounters with people and subject areas. The research experiences are reflected in the
journals and in the accompanying research workshops. By defining the research design
and the exposé, the methodological steps of the data collection such as participant obser-
vation and interviews are defined and recorded in notes, logs and transcripts. The evalua-
tion is carried through the analysis, triangulation and interpretation of the collected data.
A research report is prepared and a transfer of the results sought where possible, for exam-
ple through publications, in order to promote self-reflection, as well as reflection on the
group work and methods reflection in the research process.

25.4.2 How Is the Module Implemented?

The lecture, which is as interactive as possible, with two semester hours per week, binds
the module together. It introduces basic methods of cultural research and leads students to
form research teams and to perform their own fieldwork. It establishes basic methods and
techniques which are discussed, mediates between the reading of basic texts and students’
own handling of the methods, and guides the individual research steps. In doing so, it sup-
ports the research process and helps to document, analyze, interpret and reflect on the
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central results thereof. The faculty and doctoral candidates also provide stimuli for the
individual steps, ideally as directly as possible from the immediate research.

The lecture is supplemented by four research labs, which are conducted jointly by
instructors and tutors for two semester hours per week. They accompany and support the
research process. Students from the previous year serve as tutors, building on their own
experiences. They support inquiry-based learning by means of their concrete experiences,
redesign the module on an ongoing basis from the perspective of the student, and contrib-
ute significantly to quality assurance.

In the labs, the students work in teams on the research documents that they themselves
have created. They go through the work steps together and discuss any problems that arise.
Through the process-related work, the research reports are written on an ongoing basis
throughout the semester. This does not proceed for all groups and fields of research in a
manner that is equally effective. An openness to the various research conditions is there-
fore important here.

Working both individually and in teams, students implement the research steps in teams
that are assembled such that they are as diverse as possible, ideally in groups of three and
based on previous experience. In so doing, care should be taken to form teams based on
research interests as much as possible so that everyone feels comfortable with their team.
The teams then focus on a research topic, working together on access to the field and on a
central question. This collaboration supports diversity awareness and mutual assistance. It
is supplemented by the students’ own work, both in the data collection as well as in the
reading and writing of texts. In addition, the internet platform “Stud.IP” is used as a teach-
ing and learning tool. It also serves for framing and bundling as well as communication
between the various levels and persons involved. On the e-learning platform “Stud.IP,”
students can work together on their data and texts.

25.4.3 What Is the Purpose of Conducting Research?

As arule, students choose their research topics and fields themselves. However, instructors
offer them opportunities to establish connections to their own research topics and fields in
the sense of cognitive apprenticeship and collaborative, intricate forms of knowledge pro-
duction. For example, a study on the diversity of students was conducted on the campus of
the University of Bremen (Kaufmann 2013). Here, based on a joint decision, the student
research dovetailed with the researchers’ research on “Diversity in Organisationen —
Unternehmen und Hochschulen” (“Diversity in Organizational Businesses and Institutions
of Higher Learning”). They contrasted “Quest,” the student survey on diversity at the
Charitable Center for Higher Education Development (Centrum fiir Hochschulentwicklung,
CHE), with diversity categories and references inductively developed from the student
perspective. Through this research with students from other disciplines, study-relevant
factors and diversity categories were surveyed which go far beyond the current categories
of inequality. Inquiry-based learning on diversity was used to sensitize researchers,
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assistants and representatives of the institution to the different lifestyles as well as study
and learning conditions among the students. The results were incorporated into the diver-
sity processes of the University of Bremen.

Appropriate power-critical approaches to dealing with research ethics, based on aca-
demic tradition, raise fundamental questions about the forms of social and cultural coex-
istence and the norms, values and traditions of our rapidly changing, complex societies.
Students’ research revolves around fields of research on migration, refugees and asylum,
artists and cultural professionals, subcultures and interest groups, social institutions and
projects, cuts in social services and forms of protest, as well as social norms, stigmas and
discrimination. The focalized areas, groups and institutions where societal problems arise
correspond to a part of the spectrum in which cultural scholars later work. Instructors and
students enter the social fields with this research orientation and the collaborative forms of
knowledge generation. Inquiry-based learning can therefore be made a “link between a
research and a vocational orientation” (Kaufmann 2015). It promotes the transfer between
scholarship and society as a reciprocal process. After all, cultural studies needs these fields
of practice as fields of research and work, and society, in turn, needs the concepts, methods
and research that arises from scholarship.

25.5 Outlook for Inquiry-Based Learning in Cultural Studies: What
Needs to Be Done?

Inquiry-based learning in cultural studies requires communicative and developmental
spaces for good collaboration within the teaching team and with students, as well as space
for negotiating transdisciplinary and transcultural processes (Kaufmann and Satilmis
2015). In principle, there is an equal need for reaching an understanding on the notions of
subject-cultural specific forms of inquiry-based learning and for didactic training.
According to the reformed degree program structure and modularization, inquiry-based
learning processes with a corresponding scope for the heterogeneous student body are
possible, although the module structure makes longer research phases more difficult. We
therefore need to explore how longer phases can be made possible. It may be necessary to
redesign module plans.

When individual modules attempt to keep the emphasis on processuality throughout the
research, this makes them demanding and they tend to become overloaded. Working on
curricular interlocking, this works against the “Zurich framework” model (Hildbrand and
Tremp 2012, see also Mieg, in this volume). The theoretical and empirically oriented mod-
ules are easier to link, for example. Evaluation and accompanying research is needed in
order to support the curricular integration of the modules and the way the student lifecycle
fits together with the learning cycle. In cultural studies at the University of Bremen, for
example, an accompanying research project is based on the question of how the student
lifecycle can fit together with the learning cycle. The micro-, meso- and macro-levels of
the design of the teaching-learning processes are systematically linked when implement-
ing inquiry-based learning in cultural studies:
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At the micro-level, at issue is the implementation of individual steps and elements of
inquiry-based learning so that they are made tangible in their context as a research and
learning cycle. In so doing, it is always about setting the framework and balancing guide-
lines with decision-making and experience opportunities of the students. With appropriate
guidance and support, it increases students’ motivation to study by fostering self-reliance.
Subject-oriented work performed in small groups supports the sensitization of personal
teaching and learning conditions and thus promotes educational justice.

At the meso-level, it is about explicating, documenting and communicating the concept
of the degree program. In addition, individual modules can be relieved by harmonizing
them better within the meaning of the Zurich framework. They can then cover partial
aspects of the research and do not need to map the whole research questionnaire. Tutorials
and research workshops can be expanded into free research laboratories. Relations with
research partners, fields and topics can be sustained for long-term research as permanent
field sites in institutions and neighborhoods. The aim is to academically accompany urban
transformation processes and to contribute to the design of processes through collabora-
tive research. These measures must be embedded in the quality cycles and degree program
developments.

At the macro-level, there are links with university management and its planning. A
greater number of instructors, sufficient existing rooms and connections between univer-
sity planning, subject didactics and the everyday activities of teaching and learning are
needed. As it is work-intensive for instructors to develop different courses and to respond
to needs individually, inquiry-based learning requires more intensive supervision. Thus,
structurally, priority is given to having sufficient resources and the smallest possible sup-
port ratio for inquiry-based learning.
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26.1 Geography - More Than the Sum of Its Parts

Global challenges such as climate change, scarcity of resources, food security or the
energy transition, to name just a few, are not only central themes of the twenty-first cen-
tury, but also the field of geography. In order to be able to cope with these phenomena,
scientists and enlightened citizens are needed who are familiar with both natural science-
related phenomena and procedures from the social sciences, and who can use resources
responsibly. As a discipline, geography is situated both in the natural sciences and in the
liberal arts and social sciences. Thus geography is predestined to account for the chal-
lenges in the sociopolitical dialogue, to address these, and to make an important contribu-
tion to overcoming these problems. In addition, like other subject areas, geography has not
escaped efforts to define individual subfields, which have ultimately led to the German-
speaking geographic system of scholarly segregation along a dividing line between the
natural sciences and the social sciences (Gebhardt et al. 2011, pp. 71-83; Elverfeldt and
Egner 2015, p. 319 et seq.).

Due to the complexity of the topics outlined above, as well as the variety of methods
and procedures that characterize the subject, it is already clear that the approach of inquiry-
based learning has tremendous potential, especially in geography. Moreover, this method-
ology could also overcome barriers within the field.
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26.2 Predestined for Each Other: On the Nature of Inquiry-Based
Learning and Points of Reference in Geography

26.2.1 Points of Reference in the Field of Geography

According to the definition by the German Geography Society, the field of geography
deals with the earth’s surface, with landscapes, with the people and with locations, as well
as with people’s material and cognitive environments. Thus geography examines the phys-
ical and social world in which we live. It is also about the mutual relationships between the
physical and social environment and the associated spatial impact. As we have already
made clear, geographical problems arise in both the natural sciences and in the liberal arts,
social sciences and economics. Looking at the degree programs offered by the geography
departments in the German-speaking countries and their range of studies makes it clear
that current questions in geography include the intertwined processes of “global change”
and globalization, as well as global relationships between the environment, culture and
economy, resource management and sustainability (especially in terms of water and soil),
urban development and business development, or political ecology and vulnerability.

With this in mind, the aim of the study of geography is for students to acquire skills and
methods that enable them to gain insights into physical and social processes within the
concrete context of places and regions, and to contribute to solving problems. In doing so,
geographic insights are generated using methods from both the natural sciences (e.g. field
and laboratory analyses), and from the social sciences, as well as history (e.g. survey and
interview techniques, observation or source analysis). This results in a variety of tech-
niques used in the discipline. These include dealing with geographical information sys-
tems (GIS), remote sensing (satellite and aerial image analysis), laboratory methods, map
interpretation, interview techniques and statistical analyses, as well as archival research or
text and media analyses. The special characteristics of the field of geography can be sum-
marized as follows:

 variety of topics and methods;
 interdisciplinary approach;

* multi-perspective view;

* multi-paradigmatic structure of the subject.

Based on the above, it is clear that, due to its conception, the field of geography makes
the following demands on learners:

e Learning in multiple contexts: Not only must subject matter content be transferred to
other contexts, but different problem statements must be developed on different scale
levels.

* Learning from multiple perspectives: Subject contents must be examined from different
perspectives. Because it is situated at the intersection of the natural sciences, social sci-
ences and liberal arts, geography is particularly geared towards interdisciplinary work.
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e Learning in multiple contexts: In the course of field research and project studies, learn-
ers are encouraged to develop subject content and solution strategies in multicultural
teams.

Thus, essential prerequisites for inquiry-based learning already exist, as a result of
which there are already numerous starting points for the use of this method in this subject.
The following forms based on Huber (2009) are particularly suitable for geography:

e complex laboratory tasks in the field of physical geography where the paths of knowl-
edge and results are open;

* investigation of specific individual case studies;

e excursions and field internships (“field studies’) with open topics and methods;

* testing methods on problems not yet investigated within the context of courses or
projects;

* planning or other simulation games, in particular for the subfields of economic and
social geography;

* project studies of various sizes.

26.2.2 Experiences with Inquiry-Based Learning in the Field
of Geography

As already indicated, the concept of inquiry-based learning is already practiced at various
universities in different fields. The reasons for the (still) restrained application of this con-
cept are mostly to be found in structural and practical difficulties. A survey of scientists in
the field revealed that geography is facing the challenge of satisfying the autonomy
requirements of inquiry-based learning in the limited time frames within the structures of
modularized bachelor’s degree programs, master’s degree programs and teacher training
contrary to instructive teaching and reproducing forms of learning. This means that time
and lessons planning are very tightly organized, especially in the bachelor’s degree, which
does not allow a greater time expenditure for inquiry-based learning. In addition, the allot-
ted material to be covered is strictly defined, which makes a freer topic selection for
inquiry-based learning more difficult. Moreover, for some of the respondents, there is an
additional difficulty in the fact that inquiry-based learning is not compatible with the
forms of examination available, and thus no evaluation can take place. In addition, the lack
of resources, especially in the form of staff, determines the situation in teaching at German
institutions of higher learning. According to the respondents, the poor staffing of the insti-
tutions of higher learning in terms of instruction, the low value assigned teaching within
the professional community, the lack of subject-didactic training among staff and uncer-
tain prospects, especially for up-and-coming scientists, make it difficult to engage in
consultation-intensive forms of teaching and learning.
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Thus it is in no way surprising to find that personal involvement is often the engine that
drives inquiry-based learning in higher education instruction at the cost of significant extra
work for the individual(s) involved. Overall, it should be noted that the range of courses
devoted to this teaching method tends to be isolated, i.e. the courses do not dovetail with
other courses. Usually, they are offered as a block course or in semester-oriented seminars.
In these seminars, students have the opportunity to develop their own questions and to
implement them within the context of smaller studies and to search for solution strategies.
In addition, the methodology was also tested during excursions and field exercises. In
terms of the openness and design of the courses, the spectrum ranges from the specifica-
tion of the problems up to completely open offers, in which the students must define a
problem independently (variants of the inquiry-based learning in courses were tested at the
geographical institutes of the universities of Frankfurt, Freiburg, Halle, Hamburg, Hanover,
Jena and Potsdam, among others). Instructors provide support and advice in particular
within the courses. It should also be noted that the courses are very often directed at stu-
dents of teaching. It is argued that these students need to be prepared for the demands of
the teaching profession and day-to-day school life. Practical experiences in the field of
cooperative learning and work contexts are more important for these students than they
are, for example, for master’s students.

The results of the evaluation of the research-oriented courses at the geographical insti-
tutes at the universities mentioned above show that the students are very satisfied with this
form of learning. It turned out that managing a thematic and/or methodological complex
independently not only can lead to a deepening of technical and methodological compe-
tence, but can also train competencies such as teamwork and cooperation skills in particu-
lar. In this context, instructors have repeatedly pointed out that well-functioning and
harmonizing groups have developed in courses of this sort that have developed a special
group knowledge and strongly subsisted from one another’s perspectives, a circumstance
that is rather rare in “traditional” courses.

26.3 From Theory to Practices: Experiences with the “Freiburg
Research-Oriented Teaching/Learning Approach”

How can students be specifically involved in research processes as suggested by Jenkins
and Healey (2010)? And what would participation in research even look like? These and
similar questions keep coming up regularly when preparing courses. At least according to
the theory, the inquiry-based learning approach systematically introduces the way in
which scientists think and work, and can enable students to understand and evaluate
research processes and to apply the knowledge gained thereby. What this might look like
in geographic teaching practice has since been tested over a ten-year period and mani-
fested as a research-oriented approach to teaching/learning (see Fig. 26.1).

The Department of Physical Geography in Freiburg has maintained research partner-
ships in North, West and East Africa for many years. For this reason, it made sense to
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Fig. 26.1 The “Freiburger forschungsorientierte Lehr-/Lern-Ansatz” (“Freiburg research-oriented
teaching/learning approach”). (Modified in accordance with Passon and Braun 2013, p. 42)

integrate the research projects in this field into teaching and to combine them with the
inquiry-based learning method. The foundation for the approach to teaching/learning
described here was laid with the project “Learning Through Dialogue” (“Lernen durch
Dialog”), aresearch partnership funded by the DAAD and the Center for National Archives
and Historical Studies in Tripoli (Libya) (Passon and Braun 2013). After successful test-
ing, several modules were integrated into further exchange projects with West and East
Africa with the intention of involving master’s degree programs and teaching degree pro-
grams in research processes.

26.3.1 Preliminary Considerations

Since there is no unified theory or didactics of inquiry-based learning related thereto
(Koch-Priewe and Thiele 2009, p. 271), it is necessary to draw on other learning theories
as a background. Here, the approach of discovery learning is appropriate, which Bruner
(1981), for example, defines as the self-learning interpretation of a knowledge area,
whereby the instructor has only an observational and helping function. Learners should be
trained to acquire knowledge independently and to solve problems that arise themselves.
As a rule, discovery learning tends to handle problems rather “artificially” and allows
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learners to review and reflect on their solutions using model solutions (Bruner 1981).
Ideally, inquiry-based learning goes one step further by focusing on unresolved research
problems. Inquiry-based learning is also in no way merely a didactic trick to motivate
students. Rather, the goal is to achieve “education through scholarship™ (Bildung durch
Wissenschaft, Huber 2004, p. 34) and to impart frequently required key competencies to
the students (ibid.).

In considering which competencies should be taught in the research-oriented approach
to teaching/learning, the following categories of competencies were formulated (for the
structuring of the content, see Fig. 26.1):

* professional competence,

* methodological competence,

 analytic, reflective and occupational competencies, as well as
* self-competence and social competence.

A central concern of the approach to teaching/learning presented here is that it be pos-
sible to make the individual projects which are subsumed under this approach tangible to
students in terms of the cultural and social dimensions, as is required for inquiry-based
learning according to Huber, for example. In addition, these projects are to address the
cognitive, emotional and social dimensions of learning (Huber 1998, 2003; Euler 2005).
It is also important to create free space for students in terms of content. Individual teach-
ing/learning projects should be designed so that students are actively challenged (Knowles
1975). They should be supported in thinking, planning, researching, learning, investigat-
ing and communicating with the lecturers or visiting scientists from countries such as
Libya, Namibia, Cameroon or Ghana and other experts from different countries, as well as
in connecting with other students.

26.3.2 Implementation

In concrete terms, research-oriented teaching/learning projects at the University of
Freiburg extend over several semesters. As shown in Fig. 26.1, the projects are comprised
of various modules, some of which are compulsory and some of which are elective. In
addition, care is always taken to integrate the individual elements into the course of study
in such a way that it is possible to accredit the seminar and project reports submitted by
the participants as study-related achievements.

Project-oriented seminars with a regional focus or those that can be assigned to the
subject area “Geographical Development Research” initially comprise the basis of the
research-oriented teaching/learning projects. In addition, methodological seminars (e.g.
introduction to or deeper look at geographic information systems, preparation of remote
sensing recordings, preparation of interview guides or questionnaire) can be selected, in
which the methodological knowledge required for the field visits is imparted or enriched.
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The tasks set in these seminars are already directly related to the subsequent fieldwork.
These courses also help students acquire the necessary theoretical, methodological and
regional knowledge. Even in inquiry-based learning, the learner needs a solid foundation
of knowledge in order to be able to think and act in a differentiated and creative way
(Nuissl 2006, p. 222). Often, these seminars are already facilitating initial encounters with
students and researchers in the country involved in the project cooperation. This is fol-
lowed by the option of participating in the data collection for the respective research proj-
ect at the institute during research stays in the various African countries, as well as of
working on their own research question. To this end, attendance at block seminars that
include project-specific preparation and intercultural training is required.

All research begins with a question, an idea or a problem. For this reason, practical
questions form the starting point of the teaching and learning projects. The objective is to
involve students in the implementation of research projects and to work with them to
develop solutions that can also be applied in practice. A first task is to formulate research
questions with the instructors and to define a study design, which requires intensive con-
sultation and support from instructors. In so doing, hypotheses must be formulated, the
research subject described and the research process defined. A research design is needed
in order to move from a question to knowledge. Students must first acquire knowledge
about the sequence of individual research steps as well as about research-related decisions
that arise within the process. They must also be made aware that these research processes
are variable and in reality rarely follow a fixed pattern:

. impetus to conduct research

. research subject and question
. levels of analysis

. project design

. project implementation

. reflection

AN N B W N

In order to be able to work on the research questions, students must assess, select and
apply models of research and research methods based on their suitability for the chosen
problems. In addition, concrete research tools need to be developed (including interview
guides, questionnaires, remote sensing data such as panchromatic and multi-spectral satel-
lite scenes or aerial photographs), and preparations made for conducting the research. In
concrete terms, this means that the research question has been found and the research
design created in advance of the field work. Afterwards the data will be collected during
the field work, and plans, sketches and/or maps will be developed. Collected data is evalu-
ated by students using statistical software (R, SPSS), remote sensing programs or geo-
graphic information systems (GIS).

With regard to strengthening personal competencies, it should be noted that students
work closely together with the partners, authorities or non-governmental organizations
on-site at the respective projects. Autonomously planned and team-oriented or
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multicultural projects and case studies are created in this way. Some of the examples
below are intended to clarify these explanations:

* GIS-based mapping of a section of the medina of Tripoli, Libya (“Learning through
dialogue”): Mapping central commercial districts in Tripoli’s Medina. The results of
the mapping were made available to local urban planners.

* Film project on intercultural encounters in Libya (“Learning through dialogue™): Short
film project on intercultural collaboration with scientists and students in Libya. The
submission by three students won the DAAD Youth Award.

* Crowd sourcing of spatial data in practice in Cameroon (“LUNA project”): the
OpenStreetMap (OSM) platform has made data accessible to the public with the assis-
tance of interested citizens.

* Inventory and preparation of traditional recipes in Cameroon (“LUNA project”): Book
project on the importance of indigenous vegetables for food security in an urban con-
text. A book of recipes was developed in collaboration with peasant farmers and cooks;
it deals explicitly with indigenous vegetables, their significance and use. The book was
published by the World Vegetable Center, a project partner.

e Participation in a continuing education program for Ghanaian partners (“Urban
Food™”): Students took on the role of instructor and passed on their acquired knowl-
edge within the context of continuing education programs. The “Urban Food™*” proj-
ect also offers students the opportunity to carry out geodata acquisition using
state-of-the-art technology.

In addition, engagement with students and partners from other cultures offers the
opportunity to become familiar with and understand one’s own culture or oneself better. In
addition, the students participate in international symposia and meetings with representa-
tives of German authorities abroad (e.g. embassies) or carry out press activities. In addi-
tion, they have the opportunity to work on the project as student assistants and to continue
to apply or deepen what they have learned, especially in the field of remote sensing, GIS
and cartography.

As shown in Fig. 26.1, at the heart of the teaching and learning projects is the develop-
ment of interpretive and reflective competencies, as well as the training of specialist and
methodological skills. Critical reflection on the research process in particular plays an
important role. Students should learn to draw conclusions as to whether and how future
work can be done more effectively in similar research and problem-solving situations. The
emergence of reflective competence is certainly the biggest challenge and should be tar-
geted, systematically guided and instrumented accordingly (Korthagen et al. 2002; Kroath
2004). Reflective moments should be like a “common thread” that runs through the entire
process, and space and time must be provided for reflection. This can be done by creating
an e-portfolio in which learners can visualize the development of their learning progress
(Fichten 2010).
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26.4 Summary and Outlook

The structure and implementation of the various courses (see Fig. 26.1) shows that the
acquisition and deepening of specialist knowledge associated with student activity and the
learning of methods through their application are central aspects of the teaching/learning
projects. Controlled and autonomous learning phases alternate repeatedly, with the role of
instructors constantly changing between acting as knowledge facilitators and as consul-
tants. The systematic appropriation of the ways in which scientists and experts in profes-
sional practice think and work requires a high degree of independence and self-guidance.

The results of the course evaluation show that the students have chosen this form of
learning for self-determined motives in particular (for example to achieve professional
goals). In addition, it became clear that longer-term and more in-depth study of a complex
of topics not only leads to more profoundly developed technical and methodological skills,
but also makes it possible to acquire a kind of expert knowledge that is often neglected in
university life due to the focus on output. However, the students emphasized two soft skills,
“a capacity for teamwork™ and “intercultural competence,” that they have acquired in par-
ticular, which are more important than ever in a globalized work environment. By contrast,
however, there is the enormous time expenditure that needs to be spent on such a course.

For geography, this very specifically raises the question as to how inquiry-based learning
can be structured in a curricular and didactic-methodical way under the conditions of the
current study structures, so that there can be a meaningful reciprocal relationship between
research and teaching while simultaneously counteracting the current tendency to reduce
university instruction to the level of school instruction. Consequently, further didactic-
methodical considerations are required in order to permanently establish the developed
procedure under the conditions of the current study structures. For technical and didactic
reasons, it is worth strengthening the initiative of students by creating appropriate teaching/
learning arrangements and disclosing their expectations. With the help of well-thought-out
coaching, students’ “own” research ideas and questions arise automatically.

Only if these conditions are fulfilled can students contribute to the development of
geography by participating in real research questions. Last but not least, this methodology
could also overcome barriers within the field. Kindling this fire is worth the effort.
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The goal of the following article is to develop the prospects for the concept of inquiry-
based learning in the subject of history. At the start of the article, the current state of the
research will be outlined and a separate understanding of the underlying term will be dis-
cussed. Selected projects and fields for inquiry-based learning are presented before the
article concludes with the development of new perspectives.

27.1 Introduction and State of the Research

Forms and elements of inquiry-based learning are indeed used in the field of history at
German institutions of higher learning, but so far only a few didactic reflections or pro-
grammatic contributions have been formulated: For example, bibliographic databases
such as FIS Bildung and ERIC cite neither cross-sectional studies in current anthologies
(e.g. Reiber 2007; Huber et al. 2009) nor individual publications; only a few project ideas
are shown (e.g. Bihrer 2009; Battaglia and Bihrer 2010; Bihrer et al. 2010; Brauch and
Bihrer 2011). This may be due to the state of the research on inquiry-based learning in
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general, since its conceptualization is still in its infancy (Huber 2014a), and the interna-
tional technical debate has not led to any clearly defined concepts, even in the Anglosphere
(Kossek 2009). Although descriptions of best practice examples, generalized pedagogical
concepts, and ideas for university-based guiding principles have been published, it is often
difficult to recognize or process other research in higher education didactics.

Against this background, and taking into consideration the different forms of empower-
ing teaching and learning — which university administrators, in particular, want to label as
inquiry-based learning or “research-led learning” due to the current attractiveness of the
concept of research — it is also necessary to develop clearer definitions for the science of
history and put up more clearly formulated concepts for discussion. Unlike the previous
discussion (e.g. Huber 2004, 2014a; Reiber and Tremp 2007), inquiry-based learning
should be clearly distinguishable from learning that is oriented towards problems, action
or projects; of a genetic or discovering nature; and research-oriented or research-based. In
the following, a definition is proposed, according to which the focus is not just on the
change in perspective and role of students from learner to researcher — and evaluating this
change — and the completion of all steps of a research cycle, as in the previous debate.
Rather, two elements of this process should be given special significance There are two
decisive factors — firstly the innovative research question developed by the students them-
selves (Brauch and Bihrer 2015), and secondly not only the generation of new knowledge
that is of interest to third parties according to the standards of the subject, but also the
presentation of the research results in a forum recognized by the scientific community.
From this perspective, the mere creation of a wall news-sheet or a homepage is not enough;
rather, the new findings must be addressed to the specialist community and issued in estab-
lished forms of publication (Bihrer 2009).

27.2 Basic Conditions

In Germany, basic university conditions for the subject of history do not differ signifi-
cantly from the circumstances of other major subjects in the humanities: Immense student
demands are faced with low teaching capacities, which results in a poor level of support.
As a result, larger projects in accordance with inquiry-based learning are limited.
Employment opportunities for instructors in the subject of history are often limited to a
few semesters, and (as in other subjects in the humanities) the course of studies is not
designed as a narrow-based vocational education, due to the diversity of professional
fields already outlined for students. The heterogeneity of students in terms of study prog-
ress, abilities or motivation is typical for courses in the field of history, which nevertheless
need not be an obstacle to inquiry-based learning, since research assignments can be dis-
tributed at different levels within a project group. The greatest percentage of students have
chosen the teaching profile for their history studies; the concept of inquiry-based learning
is interesting for this circle, not least because this and similar didactic approaches are also
being tested and implemented at the school level. Thus, not only a practical course of a
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research cycle, but also engagement with pedagogic and methodological issues is neces-
sary for teaching students. For this purpose, the extension of the previous collaboration
with subject didactics and teacher training is of particular importance. In addition, inquiry-
based learning projects should be pursued in history as an academic discipline, but also in
collaboration with non-university institutions such as archives, libraries or research
centers.

Over the course of the Bologna Process, the basic conditions in Germany for the study
of history have been reformed, as well as for other degree programs. Nevertheless, the
central objectives of competence orientation and employability in the revised study regula-
tions have generally been formulated as abstract competencies or judged solely on their
usability for work and career. This revision of the examination regulations and study plans,
as well as the formulation of module descriptions, has in many cases led to the develop-
ment of a propaedeutic introductory phase of the course of study that is separated from
research. The initial aim in this phase is to impart so-called basic knowledge, which com-
plicates projects according to the stipulations of inquiry-based learning. In addition, mod-
ules have often been very narrowly defined, module descriptions established as binding
content and didactic guidelines, and the connection of courses over several semesters hin-
dered, which in turn hinders the implementation of projects based on inquiry-based learn-
ing. For this reason, at least the combination of previously separate teaching formats
would have to be facilitated. In addition, the recognition of suitable forms of examination
for inquiry-based learning should be realized (Huber 2009). Finally, in times of an actual
or perceived overload on teachers and learners, it is essential that meaningful lesson plan-
ning in formats of inquiry-based learning be made possible by clearing out the curricula or
reducing exam pressure, and that greater temporal leeway or at least planning certainty be
allowed by clearly designating particularly labor-intensive phases.

In order to create better conditions for inquiry-based learning in the study of history, or
even to establish the concept as a “curricular principle” (Reiber and Tremp 2007, p. 4),
many of these changes can only be achieved through further development of the degree
programs — which may, however, be problematic in the post-Bologna era, in which there
is growing reform skepticism, in addition to disappointment with and fatigue of reforms.
In the case of curricular readjustments, it is always necessary to consider that inquiry-
based learning projects should not only be integrated at the end of the study course in the
form of internships or practical semesters, but should also be implemented in the introduc-
tory phase of the course of study (general information about this, Huber 2004; for a course
of study in history, Brauch and Bihrer 2015). A thematic approach should apply to all
formats; however, that approach should retain a degree of technical specificity in its basic
features: It must be possible to connect not only to other seminars, but above all to other
institutions of higher learning so that degrees and requirements always remain comparable
and, in the event of a change of university, acquired academic achievements can be recog-
nized. The challenges for instructors associated therewith should be addressed through to
reflection, evaluation, continuing education, greater networking among lecturers, and
higher education didactic professionalization (“Scholarship of Teaching and Learning”)



294 A. Bihrer et al.

(Huber 2014b). Before inquiry-based learning can be established as a guiding principle for
universities and used meaningfully by universities for profile development, these problems
must first be tackled at the subject level.

27.3 Projects - Mapping and Perspectives

Although individual approaches to inquiry-based learning have been implemented into
teaching and learning research pertaining to history as an academic discipline, this is in no
way a systematic implementation or even penetration of the subject culture. In the follow-
ing, we shall therefore undertake an initial mapping of those concepts of inquiry-based
learning that are currently being pursued, planned or discussed in the field of history
within higher education instruction in Germany. This overview, which in no way claims to
be complete nor sets out to proceed in an exemplary manner, but rather seeks to etch out
previously pursued guidelines, also serves as a starting point for a number of consider-
ations of a conceptual nature that make it possible to demonstrate further prospects for
history as an academic discipline.

27.3.1 Practiced Teaching Methods

In recent years, the demand that the study of history be oriented towards practice and
competence has produced a variety of forms and formats, by means of which this reorien-
tation is to be implemented in teaching. In so doing, inquiry-based learning approaches are
not infrequently taken into consideration, whether consciously or unconsciously. In addi-
tion to the established fields and forums for student research — the qualification theses and
colloquia — other concepts, which are also aimed at a non-university public, are being
tested, with publication of the results as their goal (at least for some of the concepts):
award-winning essay competitions; research studios which bring students into contact
with doctoral candidates and post-doctoral researchers within the context of small confer-
ences and workshops; and independently developed study trips that go through all the
organizational phases, from ideas concerning fundraising to travel planning and imple-
mentation. Furthermore, participation in scholarly book projects (anthologies with student
contributions, regional history encyclopedias, editions, etc.), readings before a lay audi-
ence (Schock-Quinteros and Steffen 2013), the conception and implementation of histori-
cal tours or exhibitions, memorial work and formats of “re-enactment” or experimental
archeology primarily rooted in popular culture should also be mentioned. This cursory
listing may already be sufficient to show the wealth of variants that can be found.
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27.3.2 History and Public Relations - Impetus from Applied History or
Public History as well as National and Regional History

An important impetus for implementing practice-oriented approaches also comes from the
field of applied history or public history, a still relatively recent trend in history in Germany,
which deals with the public connection to history in all its facets. The growing importance
of this sub-area is evident above all in university institutionalization, despite all the con-
ceptual and methodological blurring that still characterizes the field in the German-
speaking area (NieBer and Tomann 2014; Ziindorf 2014). In addition to independent
degree programs at the Freie Universitidt Berlin and the Universities of Mannheim and
Bremen, we should mention the “Professur fiir Angewandte Geschichtswissenschaft —
Public History” in Heidelberg, and the field of “Public History” in Hamburg. The latter has
even replaced the “Allgemeine Berufsqualifizierende Kompetenzen” (general vocationally
qualifying competencies) in the Department of History, thereby making the connection to
the ideal of employability particularly evident. In terms of implementing inquiry-based
learning approaches, the field of applied history/public history is of particular importance,
as it places university research and education in direct relationship with public engage-
ment with history, enters into and maintains collaborations with non-university institu-
tions, reveals employment opportunities, and is dedicated to project acquisition. Thus
institutional and — above all — subject-specific basic conditions are made available, by
means of which the realization of research projects can find a direct and continuous input
into teaching in order to support students in their involvement in the professional discourse
on history in the long term, beyond the promotion of individual projects or the engagement
of individual teachers. In this way, public interest in history is actively used to familiarize
students early on with non-university representations and forms of mediation of the his-
torical, and to introduce them to broader contexts, which may include not only the techni-
cal activity but also aspects of marketing or presentation skills.

Similar approaches are also being pursued in the departments of regional history, which
are already in close contact with non-university institutions due to the orientation of their
research field. Projects relating to regional history offer the advantage that they can usually
be carried out in direct geographical proximity to the university location, and thus archives,
history societies or other cooperation partners can be accessed without much financial or
logistical effort. In addition, approaches of inquiry-based learning seem to be more trans-
epochal at the level of regional history than in the area of applied history/public history
that has a clear orientation towards contemporary history. However, inquiry-based learn-
ing should not be confined to what is assumed to be more familiar and accessible, but
rather should encompass all epochs and topics of history. In this way, the heterogeneous
interests of the students can be taken into account, even if different implementation options
are available or changing methodological concepts may be useful, depending on the epoch.
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27.3.3 From Theory to Practice: The Auxiliary Sciences of History

The question of epoch-specific methodology leads to another field which is currently in a
position to make an important contribution to the implementation of inquiry-based learn-
ing approaches. We are talking about the auxiliary sciences of history, which are tradition-
ally oriented towards the pre-modern age — a curriculum which is not uniformly defined,
and which serves to open up the traditional source material in its original form. The auxil-
iary sciences have been under fire for some years because of their supposedly outmoded
nature and their rigid classification system. This is a circumstance that is mainly reflected
in the higher education landscape itself, where professorships with a corresponding
denomination are often not filled again after being vacated or study programs in this area
are being systematically reduced (Kiimper 2014, pp. 10—13). On the other hand, it should
be noted that working with sources in their original form as well as the analysis of manu-
scripts, documents, seals or inscriptions is a motivating factor for students that should not
be underestimated. Here, history literally becomes “tangible” to them, and this is where
the feeling of being able to interact directly with a bygone era and enter uncharted territory
arises (Battaglia and Bihrer 2010). It is therefore not necessary to abolish the auxiliary
historical sciences, which are still indispensable for sound engagement with all kinds of
historical records. Instead, a methodological reorientation is needed, which takes into
account changes in the basic conditions of the study of history and at the same time recalls
its practical roots. Instead of instruction that is centered on lecturers, which merely aims
to familiarize students with the classification system of the auxiliary sciences curriculum
based on examples, an application-related, student-centered learning situation must be
created which starts with a concrete application, offers selective assistance in the indepen-
dent development of the material and ideally leads to the development of any transferable
and applicable competence. It is only in this way that students become aware of the rele-
vance of their own contribution to historical research to the historical record, thus retain-
ing the motivation inspired by the “aura of the original” (Bihrer 2009, p. 78). Because of
this reorientation of instruction, which partially breaks through the existing classification
system, the proposal has recently been made to speak of practice-oriented
~Materialwissenschaften “(“‘material sciences,” Kiimper 2014) rather than theoretical and
abstract auxiliary sciences — an approach that could prove promising in relation to teach-
ing history.

27.4 Conclusion

What further perspectives can be formulated at a higher level following this overview?
First of all, it should be noted that in all of the approaches and tendencies that have been
presented, practice-oriented teaching does not necessarily imply inquiry-based learning.
In forms of teaching and projects related to the field of applied history or public history, or
as a result of research in regional history, it remains to be seen to what extent research
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processes are not only imitated by students, but also independently realized. So do these
courses actually produce student publications that have developed from joint work in the
seminar and that are clearly identifiable as individual achievements, finding their way into
specialist discourse? It is only when these basic conditions have been met — which is to say
the independent formulation of an innovative research question on the one hand, and prod-
uct orientation on the other — that the buzzword “inquiry-based learning” becomes a viable
concept, and imitation becomes serious participation.

In addition, taking into account the growing number of digital publication formats, it is
critical to question the extent to which they can actually provide an alternative to “tradi-
tional” publication in print. This is because there are still serious reservations in the sub-
ject area with regard to online publications, not least because of the lack of quality controls,
the abundance of information on the Internet, and the discontinuous management of many
websites. Therefore, student contributions to the historical discourse should not be pub-
lished online in the form of individual attempts, but instead should be linked to institution-
alized platforms that are recognized within the subject area and (hence) continuous, that
ensure the quality of the contributions, link the different projects with one another and
conduct site maintenance in accordance with the requirements of a digital environment.
Workspaces for public history (applied history) that already exist or that are in the start-up
phase, as well as the relevant specialist portals, lend themselves to this task, since these
could meaningfully integrate a component that has been defined in this manner into their
public relations work. Ultimately, greater consideration of subject-specific standards can
only be achieved through greater financial expenditures and the expansion of the existing
personnel structure, so that in the long run, the question will be raised as to whether sus-
tainable digital publishing is less intensive than the “traditional” printed publication
formats.

In view of the university-specific basic conditions, it would also be desirable to expand
funding opportunities and personnel capacities in order to improve the educator-student
ratios in the subject in the long term and ideally to adjust them accordingly in response to
the increasing number of students. Although interdisciplinary problems such as insuffi-
cient funding and overburdening of higher education structures place enormous limits on
inquiry-based learning, in principle they cannot be considered to be arguments against an
at least gradual implementation of this learning approach. A complete orientation of his-
torical studies to research-related forms of teaching and learning is neither feasible nor
meaningful. Rather, it seems worthwhile to integrate aspects of research activities into
traditional teaching formats, for example in the form of smaller research processes that are
independently organized by the participants. Furthermore, courses such as those presented
could be created at the level of the curricula or through cooperation with external partners
as a relief measure in order to create more freedom for students and lecturers alike.

A final point emphasizes the urgent need for further orientation courses in history,
which relate individual projects to one another and evaluate them with regard to a subject-
specific methodology — an approach that has yet to be developed. In addition, there is often
no clear positioning relative to other forms of empowering learning, not least because of
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the lack of specialized subject matter and methodology. In particular, however, meaningful
methods and study grids must be developed, which can then be used to determine the
acquisition of competencies by students and the gradual promotion of autonomy within or
by courses. The successful publication of research findings is by no means sufficient when
speaking of successfully implementing the committed learning objectives of modern uni-
versities. Rather, it is necessary to specifically determine the learning successes and learn-
ing progress achieve by each individual participant — and at which point in time, and in
which way — in the course of the research process, in order to be able to effectively manage
the acquisition of skills and to continue to develop existing approaches in a systematic and
purposeful manner. This is indispensable, not least in the sense of “broad support,” because
inquiry-based learning should not be an approach for shaping elitist educational struc-
tures. Here, an important impetus could be provided by history didactics, which is often
still strongly oriented towards the teaching of history in school and the education of his-
tory teachers, in keeping with the requirements primarily directed at it in everyday univer-
sity life. It is only in this environment that one can find those specialists, who are familiar
both with the principles of empirical educational research and with the epistemological
maxims of the subject area, and thus have the necessary competence to develop practical
inquiry-based learning approaches with reference to history. This is because a sustainable
implementation of inquiry-based learning can only come about if there is a change in the
teaching culture in the subject, which requires higher education didactic guidance.
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Roland Broemel and Olaf Muthorst

In addition to its content, a university education in law is characterized by the formats and
subjects of its examinations, in particular the career-relevant first state examination in law.
The high career relevance of the first state examination in law as well as its specific require-
ments mean that preparation for the state exam takes center stage for students even in the
early stages of their studies. These specific exam requirements, as well as a high degree of
uncertainty among students, uphold the traditionally widespread existence of commercial
refresher courses, and at the same time limit the leeway for the individual faculties and
instructors.

At first glance, this does not seem to result in a favorable environment for elements of
inquiry-based learning. Irrespective of the regular calls for a reduction in the list of exami-
nation subjects or the further expansion of the examination formats (Wissenschaftsrat
2012, p. 62), exploratory learning offers students the opportunity to develop a basic under-
standing of the legal working method. On the one hand, such an understanding facilitates
the ability to systematically handle large quantities of material. On the other hand, it also
improves the capacity for differentiated reasoning and thus considerably increases the
quality of the examination results. Inquiry-based learning can therefore also offer signifi-
cant added value within the supposedly “tightly laced corset” set by state examinations.
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Starting points for inquiry-based learning can be found in the focus areas that empha-
size in-depth study; above all, they are provided in the teaching format of the seminar.
These have become less significant due to changes in the study regulations at many facul-
ties within this course of studies. In terms of inquiry-based learning, seminars offer the
opportunity to place greater emphasis on students’ own initiative, for example in the
development of the respective research questions.

28.1 Basic Conditions for Inquiry-Based Learning in Legal Studies

Pursuant to Section 5 (1) of the German Judiciary Act (Deutsches Richtergesetz, trans-
lated), qualification for the judicial office can be obtained by someone who “acquires a law
degree at a university with the first state examination and subsequent legal traineeship with
the second state examination; the first state examination consists of a university specializa-
tion examination and a state compulsory examination.” Qualification for the judicial office
is simultaneously the admission requirement for the other “traditional” legal professions:
notary, counsellor in public administration, companies and associations. Although the
international comparison shows — and it is repeatedly demanded within the profession
(from among the chorus of critical voices, only Wissenschaftsrat 2012, p. 59 et seq., in
particular 61 et seq.) — that law as a university subject is also conceivable with completely
different curriculum designs and examination formats, the present state of legal studies at
German universities is characterized by the orientation towards what the German Judiciary
Act calls the “first examination.”

This examination consists of a university section and a compulsory subject examina-
tion, the latter is the responsibility of state examination offices. Although the university
portion in all departments is designed such that it is largely identical, with differences only
in details, the state part of the first examination is considered the “actual” examination
because of its supposedly greater comparability, in particular in terms of grading. The
exam is predetermined by educational laws and regulations, both in terms of the examina-
tion formats and the subject matter of the examination. It is taken in a procedure that is
considered strict and anonymous. The technical examination requirements, both in terms
of scope of the material and the performance profile, are regarded as extremely high and
difficult to predict. A great deal of career relevance is attributed to the final grade in the
first exam and, in particular, the partial grade obtained in the state exam portion, since the
examination format is considered by many — especially practitioners — to be particularly
objective, reliable and valid due to its being externally assessed. In practice, this confi-
dence in the efficacy of exams appears to be relatively stable as compared to the equally
present awareness of margins of discretion, randomness in the testing process, and spe-
cific, non-specialist examination requirements.
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On the other hand, the constant external assessment of university education, which
must assert its relevance against private-sector revision books, can prompt positive stan-
dardization and quality-assurance effects. The level of education of German lawyers and
the efficiency of German law are considered to be high, especially when compared inter-
nationally (Wissenschaftsrat 2012, p. 13 et seq.).

As stated above, the exams make up the dominant perspective of students of any teach-
ing unit and its subject matter from the beginning of the course of study. As early as during
the introductory phase of the course of study, students typically orient their learning
behavior and the decision for or against their participation in courses, working groups or
other courses towards preparation for the exams and their individual assessments of the
examination requirements. There is considerable uncertainty about these requirements and
the quality criteria for assessing examinations, especially during the introductory phase of
the course of study (Broemel and Stadler 2014, p. 1212; Bork 2011, p. 61 et seq.). As a
result of their previous learning experiences at school, students in the introductory phase
of the course of study are typically accustomed to being able to pass examinations by
reproducing and selectively transferring material from the classroom sessions. The spe-
cific requirements of exams in the form of case-solving require a contextualization of the
learned material that goes well beyond the usual abstraction level of transference, how-
ever, and requires a case-solving technique that is independent of the content. Even though,
in essence, this case-solving task requires competence in methodically meticulous inter-
pretation and differentiated reasoning, students often neglect training this competence dur-
ing exam preparation. The varying quality of the corrections, which are typically
undertaken by grading assistants in the case of course-related examinations and assign-
ments, and which often contain only abbreviated indications of the quality of the examina-
tions and, above all, of concrete approaches to the improvement, also contribute to
students’ uncertainty regarding examination requirements. Not infrequently, students
assume, up until the phase of exam preparation, that a good grade is attached to presenting
the examiner with supposedly fitting keywords instead of convincing them through com-
pelling rigor and quality of reasoning.

Apart from that, as their course of study progresses and especially during the run-up to
the exam, students’ need to choose courses that are relevant to exam preparation increases.
Even with courses that are oriented directly towards the preparation of exam-relevant con-
tent, students expect each individual unit to be explicitly focused on their preparation in
terms of the specific requirements of the written exams. In the final phase of the legal
study, which would provide particularly good conditions for interdisciplinary inquiry-
based learning due to the advanced status of the students, the students lack the time and the
motivation for labor-intensive courses that are not directly related to exams (Broemel and
Muthorst 2012).



304 R. Broemel and O. Muthorst

28.2 Needs and Benefits of Inquiry-Based Learning in Legal
Studies

The subject matter of legal studies attaches special importance to the integration of the
individual sections and the lecture contents. This integration is a prerequisite for under-
standing the function of individual subareas. The structuring associated therewith makes it
easier to manage large amounts of material and ultimately forms the basis for the ability to
engage in the level of differentiated reasoning required in the examinations. This structur-
ing, and not the available detailed knowledge, ultimately decides students’ exam success,
despite traditional student assumptions. Although exploratory learning trains a reflective
approach to the methods of legal work, and thus focuses on establishing correlations,
many students, confronted with the burden associated with the quantity of material and
exam pressure, tends to result in a focus on traditional educational courses that are imme-
diately relevant to exams.

A systematic view of the correlations between individual subareas is anything but a
trivial learning objective in legal studies: It is of considerable importance both for under-
standing the function of individual regulations and for coping with the large amounts of
material. During the introductory phase of the course of study, students are typically unfa-
miliar with legal methods. Although the contents of the courses are easily understandable,
students in the first semesters and sometimes even beyond often find it difficult to recog-
nize overarching and underlying structures, and to develop the system awareness that is
essential for legal argumentation (Stadler and Broemel 2014; Bork 2011, p. 63). This dif-
ficulty is contingent, to some extent, on the subject matter of the field. The function and
scope of individual concepts and institutions can only be fully grasped if one knows the
implications for the areas being linked. This would require an understanding of at least the
essential structures of the overall system (cf. Broemel and Stadler 2014, p. 1210 et seq.).

Students are thus faced with the difficulty that, regularly, the respective material for an
area can only be understood in conjunction with the contents of the other areas and mean-
ingfully applied to typically interdisciplinary issues. The high significance placed on inte-
grating the individual subareas as well as on understanding interdisciplinary correlations
makes studying more difficult at first. At the beginning of their studies, many students lack
the overview of the structures in the curriculum that are scheduled for the later semesters.
At the same time, the abundance of material that has already built up within a lecture, but
even more so due to the large number of compulsory lectures each semester, often results
in gaps in preparation and follow-up during the semesters (Broemel and Stadler 2014,
p- 1209). Not infrequently, these gaps run through the entire course of studies and are only
closed during the exam preparation or even make their way into the legal clerkship
(Referendariat). Such gaps affect the ability to recognize the interconnections between
regulations in individual subareas and to holistically understand the regulatory structure.
Conversely, creating an understanding of the relationships and structures by orienting the
content of legal studies towards integration would be particularly suitable for facilitating
the learning and retention even of large amounts of material. A structural understanding
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makes it possible to classify new contents from lectures or textbooks, to understand its
function and the implications thereof for other regulations, and to permanently recall the
contents (Stadler& Broemel, 2014, p. 1215), since these contents often run parallel to
other institutions, regulations or problem areas, which provides significant synergistic
effects during the learning process. In summary, it can be said that the breadth of the mate-
rial and the complexity of the possibilities for interlinking make it difficult to understand
relationships and structures, and sometimes lead to a feeling of being over burdened
among students.

In so doing, inquiry-based learning can make a significant contribution to understanding
the legal working method and the added value of correlations as well as to a reflected
methodical approach. Inquiry-based learning can significantly increase the quality and
effectiveness of the learning process during the following period of study. An independent
search for a research topic already sensitizes students to the fact that regulatory problems
from everyday reality regularly concern different legal regulatory areas, the problem-related
regulatory structure of which only arises as a result of their interaction. On the other hand,
the search for a topic often forces students to first confront the question as to what consti-
tutes a worthwhile analysis from a legal point of view. Inquiry-based learning thus provides
a meaningful supplement to traditional tasks in the form of case-solving, which can lead to
a certain narrowing of perspective and learning behavior, depending on the students’ under-
standing (Wissenschaftsrat 2012, p. 56; and the contributions in Hof and Gotz von
Olenhusen 2012). Even if engagement with the content of lectures or practicing case-solv-
ing requires a high degree of methodological competence, the courses designed for inquiry-
based learning more strongly favor a reflected approach to methods of legal argumentation
by addressing method questions more or less directly. In addition to imparting interpretative
techniques, this also applies to the open question as to the scope of legal methodology,
which remains unresolved in jurisprudence, from the mode of interpreting standards or
declarations of intent regarding an extended analysis of the functioning of regulatory struc-
tures to the processing of interdisciplinary references (for a broader understanding of the
education, cf. the contributions in Hof and G6tz von Olenhusen 2012).

Due to their subject matter and their resource-intensive support ratio, courses with ele-
ments of inquiry-based learning are especially suitable for teaching competencies that are
often merely assumed in everyday teaching and testing of legal education, but not system-
atically taught. They directly address the criteria and added value of differentiated, bal-
anced and problem-based reasoning. This deepening of methodological competence
substantially promotes not only the students’ learning success in the other, traditional
courses but also the quality of the examinations (Stadler and Broemel 2014; Broemel and
Stadler 2014). In addition to the rigor of the line of thought and emphasis, especially the
persuasive power of reasoning (for more detail, see Broemel and Stadler 2014, p. 1209,
1211 et seq.), the essential quality criteria of examinations correspond to the skills and
competencies that are taught and deepened in courses for inquiry-based learning.

Ultimately, the needs and benefits of inquiry-based learning depend upon the under-
standing of the research methods in one’s own subject. The discussion on research
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methods and the methodical approach (Engel and Schon 2007; Stiirner 2014; Rohl 2011,
p. 70 et seq.) as well as on the subject matter of legal scholarship (Muthorst 2011, p. 9
et seq.) does not fail to have an effect on the concept of inquiry-based learning. For a
methodical understanding which sees the goal of legal scholarship first and foremost in the
reflected processing and systematization of practical legal questions, the application-ori-
ented case solutions and the seminars based on dogmatic work do cover some part of
inquiry-based learning that is not inconsequential. From this perspective, the need for
additional steps towards implementing inquiry-based learning may be limited to the selec-
tive adaptation of existing course formats. Even a didactically focused understanding of
research, that is, research as a systematic preparation of the legal material with the aim of
receptivity, tends to result in a greater appreciation of the possibilities of using inquiry-
based learning within existing structures. From the perspective of an understanding of
legal methods that is less oriented towards application or reception, inquiry-based learning
is also a starting point for sensitizing students to the breadth of the methodological spec-
trum of legal scholarship.

28.3 Starting Point for Inquiry-Based Learning in Legal Studies

The starting points for inquiry-based learning in legal education lie first and foremost in
the traditional seminars and in the structuring of the focus areas. In addition, curricular
support of the internships could enhance the incentives that are created by the experience
of applying one’s expertise.

Due to their comparatively small group size and above-average support intensity, semi-
nars are traditionally among the courses with comparatively favorable external basic con-
ditions in legal education (Bork 2011, p. 62 et seq.). In seminars with a traditional setup,
students work on one of the pre-defined, content-related topics over a period of several
weeks, write a seminar paper of 20-30 pages and present their work results in an oral
presentation, which is followed by a discussion by the group. A seminar paper written with
a high degree of reflection can meet the requirements for inquiry-based learning both in its
development process and in its outcome. When working on the topic, students identify
legal issues, work on the relevant state of legal research and, on this basis, formulate their
own position, which is thoroughly founded on legal scholarship. Such an approach corre-
sponds to the way in which many lawyers work. If the quality of the thought process and
reasoning is appropriate, the term paper is easily suitable for publication in a scholarly
journal. What is decisive for the scope of the research experience is the openness of the
given topic and the autonomy with which students are able to set their own priorities
within this topic and develop theses and arguments.

The frequently observed difficulties that students have in setting up and justifying the
focus of the work on a topic make it clear how unfamiliar working independently on issues
within a given topic is for students. Thus this task of identifying the research question
represents a considerable part of the research process in that, on the one hand, the
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assessment of the suitability of a specific question requires an overview of the current state
of the art of the respective research fields. At the same time, the conscious decision for or
against a certain question increases the individual identification with the research subject.
The more open-ended the assigned topics are, however, the less controllable the overall
course is for the seminar organizers. The development of the individual seminar topics by
the students makes the coordination of the content of the topics more difficult. In addition,
identifying and laying out a suitable topic poses a difficult task that is prone to causing
frustration (Bork and Muthorst 2013, p. 72 et seq.). Similar to the choice of a dissertation
topic, after spending some time familiarizing oneself with an idea, it may prove to be
either too complex or to have already been comprehensively worked through in legal
scholarship. In general, law students are not used to dealing with difficulties that are typi-
cal of the research process such as intermediate results that are not foreseeable at the
beginning or the ongoing adaptation of a line of thought, either from their courses, the
working groups or the written exam preparation (Broemel and Muthorst 2012, p. 89, 94).
The accentuation of inquiry-based learning thus requires that students receive ongoing
support during the individual phases of the research process, and in particular when deal-
ing with foreseeable obstacles and difficulties. Compared to traditional seminars, this
research orientation does not necessarily increase the effort required for the ongoing sup-
port, but it does increase the visibility of the support need and thus the likelihood that
students will avail themselves of the support effort. The additional expenditure of time is
generally rewarded by the quality of the result and the learning success.

The individual focus areas to be selected, which the university portion of the first state
examination in law will cover, thus provide special space for elements of inquiry-based
learning insofar as they are already designed for deepening knowledge, and because the
departments enjoy a certain leeway both in the design of the compulsory courses for the
focus areas and in the examination formats (see Broemel and Muthorst 2012, p. 96). A
seminar-like course could be combined with elements of inquiry-based learning in the
focus area. This course could be combined with examination formats that assess the way
in which typical difficulties and obstacles in the research process are handled. In addition
to the manuscript that is prepared, justification for the selection of the respective research
question as well as the ongoing reflection in a research journal could be the subject of an
overall assessment, which would be included in the final grade of the university part of the
first state examination in law. The latent tension between the risks inherent in each research
process and the legal requirements for the conception and assessment of examinations,
and in particular their comparability (Broemel and Muthorst 2012, p. 97 et seq.), can at
least be reduced to a certain degree. Depending on the content orientation of the respective
focus area, seminars that focus on inquiry-based learning could include connections to
relevant neighboring disciplines. With the consideration of knowledge from administrative
sciences or competition theory or other discriplines like sociology or psychology, for
example, the methodological competence can be extended beyond interpretation questions
and case solutions by a reflected approach to the processing of interdisciplinarity (regard-
ing the desideratum, Wissenschaftsrat 2012, p. 56 et seq.; differentiating, on the other
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hand, the articles in Engel and Schon 2007). A systematic immersion in research elements
in legal education would not least facilitate students’ transition to the possibility of subse-
quent doctoral studies. In practice, research competence also provides the ability to adapt
to the ongoing changes in the legal and actual basic conditions of a particular area of life,
to align the premises of previously established regulatory structures with those changes
and, if necessary, to draw appropriate conclusions. In legal practice, lawyers rely on the
ability to update acquired bodies of knowledge in changed contexts, and to classify indi-
vidual, newly emerging issues into broader bodies of knowledge with a moderate degree
of abstraction. Inquiry-based learning then imparts a competence that is significant for
practical work, that of transferring and further developing acquired knowledge in the face
of dynamic changes.

This relevance of research competence for the lasting quality of practical activity,
which is also known from other disciplines, likewise suggests that elements of inquiry-
based learning be situated in the practice-oriented portions of legal studies. At present,
students typically complete their intended internships independently of their legal educa-
tion in their departments. A supplementary, systematic processing of the internships,
which would transform the questions raised in the context of the practice into research
questions, could make students much more aware of the connection between theoretical
and practical issues. It could also increase students’ ability to make differentiated observa-
tions and promote a reflective approach to understanding and coherence among students.

28.4 Conclusion: Perspectives and Desiderata for Inquiry-Based
Learning in the Field of Legal Studies

In legal studies, inquiry-based learning promotes methodological competence and an
understanding of overarching structures and their added value in legal scholarship, as well
as a capacity for reasoning. Inquiry-based learning thus improves the quality of learning
and exam success. Nevertheless, as they progress, students are increasingly reluctant to
respond to course listings for courses that utilize inquiry-based learning, courses that are
not directly geared towards teaching compulsory material or courses that focus on prepar-
ing for examinations. In view of this predicament, the prospects for inquiry-based learning
lie in revealing the added value of an understanding-oriented approach for both the learn-
ing process and the quality of examinations, and to rigorously align courses towards
inquiry-based learning in terms of their objective, support and evaluation.

Beyond this basic condition set by the first state examination in law and the correspond-
ing list of examination subjects, the design of the focus areas offers departments consider-
able leeway to accentuate elements of inquiry-based learning in the content of the courses
as well as in the examination formats. Inquiry-based learning could thus compensate for a
deficiency in university education in the field of law (in detail, R6h1 2011, p. 67, 70 et seq.),
which is sometimes criticized within the discipline.
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The question that this article poses is: what role does inquiry-based learning play in phi-
losophy? Remarkably, a short answer was already given 250 years before this question
was ever asked. As Immanuel Kant wrote in his “Announcement of the Program of his
Lectures for the Winter Semester 1765-1766":

The method of instruction, peculiar to philosophy, is zetetic, as some of the philosophers of
antiquity expressed it (from {ntew), In other words, the method of philosophy is the method
of enquiry. It is only when reason has already grown more practised and only in certain areas,
that this method becomes dogmatic, that is to say, decisive. (Kant 1765/1992, p. 293)

According to Kant, what is idiosyncratic about teaching philosophy is its “enquiring”
nature. For Kant, this is in the nature of things, i.e. in the nature of philosophy (cf. ibid.,
p- 292). In contrast to many other sciences, there is no “common standard” of knowledge
in philosophy (ibid., p. 294). It cannot be based on “experience or foreign evidence,” in
which, for example, history finds a common measure, nor can it “demonstrate” its theo-
rems, such as in mathematics (ibid., p. 292 et seq.). The consequence is that there is no
fixed stock of learnable knowledge in philosophy (ibid.) in which the “pieces” of assured
knowledge to be imparted have already been “decided.” For this reason, a student of phi-
losophy cannot be faught through appropriate instruction. There is no universally binding
philosophical knowledge that the student would only have to absorb and learn as such.
Rather, they must seek this knowledge themselves: “In short, it is not thoughts but think-
ing,” which he ought to learn (ibid. 292).

Because philosophy lacks knowledge, i.e. it lacks generally accepted answers to their
questions, according to Kant, philosophical instruction must necessarily be exploratory.
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But what does that mean, exactly? What is the connection between the lack of knowledge
and a scholarly, exploratory attitude? Where does inquiry-based learning take place in
philosophy, and how can it be promoted?

29.1 On the Use of the Term “Inquiry-Based Learning”
in Philosophy

The 1970 issue of the Federal University Assistants’ Conference (BAK), “Forschendes
Lernen — Wissenschaftliches Priifen” (BAK 1970) (“Inquiry-based learning — Scientific
testing”), also contains an initial statement on inquiry-based learning in philosophy. I am
not aware of any philosophical institute, however, in which philosophy is taught with an
explicit reference to these methodological considerations. Overall, there are scarcely any
German publications on higher education didactics in philosophy. On the dust jacket of his
2007 anthology ‘“Hochschuldidaktik Philosophie” (“Philosophy of higher education
didactics”), Johannes Rohbeck still claims to have opened a new field of research with this
volume (cf. Rohbeck and Philipsen 2007). Yet, to my knowledge, there are no empirical
studies as to how philosophy is taught at German institutions of higher learning.

Even if no explicit link is evident between higher education instruction and the higher
education didactic debate regarding inquiry-based learning, there is an explicit connection
to inquiry-based learning at least in the field of teacher education. The Teacher Training
Act of May 12, 2009 provides for what is termed a “practical semester” as part of teacher
training in North Rhine-Westphalia. The “framework for the structural and content design
of the practical semester in a master’s degree program relating to teaching certification”
(“Rahmenkonzeption zur strukturellen und inhaltlichen Ausgestaltung des Praxissemesters
im lehramtsbezogenen Masterstudiengang’) stipulates that “occupation-relevant scholarly
theory and reflection [... should be linked with] a scientifically sound education in a schol-
arly attitude" (Landesrektorenkonferenz 2010, p. 4, emphasis added). At the University of
Bielefeld, for example, this assignment has led to the explicit explanation of the role of
inquiry-based learning in the practical semester in (“Guidelines for the Subject-Specific
Implementation of the Bielefeld Practical Semester” / “Handreichung zur ficherspezi-
fischen Umsetzung des Bielefelder Praxissemesters,” cf. section B.2 of Fachgruppe
Philosophie 2014, pp. 4-10). The research, which is linked here to the study of teaching
students, is essentially not philosophical, but instead, and entirely in line with the coun-
try’s conceptual framework, “school research” (cf. Landesrektorenkonferenz 2010, p. 6).

However, the lack of integration of German higher education philosophy into the higher
education didactic debate regarding inquiry-based learning does not mean that inquiry-
based learning is, by definition, not quite part of the study of philosophy at German uni-
versities. It is more difficult to track down such references that are merely “implicit,”
however.
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29.2 What Does Inquiry-Based Learning Mean?

Huber conceives of inquiry-based learning as one of three types of “research-related learn-
ing” (and teaching). In addition to inquiry-based learning, this also includes research-
based and research-oriented learning (cf. Huber 2014, p. 22). All three types refer to the
process of research, which corresponds to the attitude described by Kant as enquiring
(“zetetic”), in contrast to the “dogmatic” style of teaching. The three types of research-
related learning differ, inter alia, in the degree of student independence, how open the
subject of research is, and the relevance thereof to the scientific community, and are
described in this volume by Mieg and Pasternack, for example.

According to Huber, in order to be able to speak of inquiry-based learning, it is of cru-
cial importance that the students work independently: They should define problems, ask
questions, conduct studies and evaluate and present their results themselves; in short, they
should do their own research. This process is characterized by its being zetetic: The knowl-
edge being pursued is not yet fixed, but rather sought. That which is sought in the research
process is thus new, and not only for the researcher, as Huber emphasizes. According to
him, “research processes are always also learning processes [...], which are only distin-
guished therefrom by the fact that they are based on objective knowledge that is new or
relevant not only to the subject, but for others as well” (Huber 2014, p. 23). The insights
sought are not only subjectively new, which is to say new for the learner, but also objec-
tively new. Inquiry-based learning is therefore independent and practical, zetetic and
original.

29.3 John Rudisill’s “Junior Research Seminar” at the College
of Wooster

In his article “The Transition from Studying Philosophy to Doing Philosophy” (Rudisill
2011), John Rudisill contrasts the learning of philosophical content in the form of histori-
cally available positions and arguments (= “studying philosophy”’) with learning how phi-
losophy is practiced, philosophizing or “doing philosophy” (ibid., p. 241). Rudisill
describes philosophy with the aid of a series of learning objectives (‘“philosopher’s skills™):

* the ability to interpret and analyze philosophical texts,

 the formulation and critical examination of the arguments of others and oneself,

 the application of terms and methods handed down through the history of philosophy
to solve philosophical problems and

* the development and defense of one’s own answers to philosophical questions (cf. ibid.,
pp. 243-244).

To promote these skills, the College of Wooster envisages a “junior-year seminar in
philosophical research” (ibid., p. 241). It is an integral component of the curriculum for
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students majoring in philosophy (ibid.). The entire curriculum is designed to enable stu-
dents to independently write a major thesis in the last (i.e., fourth) year of their studies
(known as the “capstone project,” ibid.). In this thesis, the students’ task is to integrate the
philosophical skills learned during the course of study into a broader research project, in
which they draw conclusions about their own philosophical question(s) (ibid., p. 247
et seq.).

The junior research seminar is a one-semester course in the penultimate (i.e. third) year,
which is intended to prepare the students specifically for this task. The seminar leads the
students through a series of smaller tasks towards the goal of writing a term paper — with
the length of a research article — at the end of the semester (ibid., p. 254). The tasks of the
participants include, inter alia, (cf. ibid., p. 249):

 the preparation of an exposé for the final term paper including a bibliography contain-
ing at least ten titles,

 the presentation of an article relevant to their term paper in the seminar,

 the presentation of their own term paper project in the seminar,

e commentary on the term paper project of another student in the seminar.

A design principle of the course which clearly emerges from these tasks is the principle
of communication, as I refer to it here. The last three tasks “force” students to initiate com-
munication with their fellow students during various phases of the homework project.
Students seem to underestimate the fact that research work usually arises through an inten-
sive exchange with others.

Moreover, in these forms of communication, an additional principle emerges that I
would like to call the principle of imitation. The presentation of one’s own project corre-
sponds to the professional research and colloquium lecture; commentary on such a lecture
is a common procedure at scientific conferences. Just because performing these tasks imi-
tates actual research communication, the previously described principle of communication
is more than a merely formal or purely didactic principle; instead, it is a principle, the
application of which, enables an activity to be learned, which itself is a part of actual
research.

Rudisill’s seminar can easily be described as a case of inquiry-based learning in Huber’s
sense: The condition of independent practice is largely fulfilled (I discuss the way in which
to assess the restriction of independence by guidance below). Whether this practice is
zetetic depends more on the content of the tasks. Based on general considerations regard-
ing the handling of philosophical content, which I will explain in more detail below, how-
ever, | assume that Rudisill’s seminar also fulfills this condition. The third condition, the
desired originality of the results, is certainly only limited, at least according to claim. For
this reason, students do not learn in an actual research context because one cannot expect
them to produce results that are of interest to the research community before they finish
their studies.
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29.4 Inquiry-Based Learning in German Higher Education
Philosophy

I have identified the autonomy with which the students perform their respective activities
as part of a research project as a special feature of inquiry-based learning above. Insofar as
possible, they should define problems themselves, ask questions, conduct studies and eval-
uate and present their results. In my experience, this is exactly what happens in theses —
although theses are usually supervised by instructors, which may include agreeing on the
topic or even interim discussions about the state of affairs, for example. In this respect, it
is questionable whether one can speak of complete autonomy here. When one takes into
account that research, as highlighted above, is a communicative process, however, it is
clear that autonomy cannot mean the exclusion of any other person’s participation. In my
experience, the act of supporting thesis work is so general that it does not affect students’
autonomy. Although the students are indeed in dialogue about their work, in the end, they
must define the problems, ask questions, conduct studies and evaluate and present their
results themselves. In terms of autonomy, therefore, the philosophical thesis definitely
seems to be a case of inquiry-based learning.

A critical condition is the condition of originality brought into play by Huber, however.
If the standard applied to this condition is that the results obtained also be of interest to
third parties, and therefore worthy of publication, then I would say that at philosophical
institutes in Germany, this claim is usually not made for theses, whether master’s or bach-
elor’s theses. Of course, ambitious work in this sense is certainly desirable, but neither the
rule nor required. Rather, a claim to originality is usually associated with the dissertation.
In the master’s or bachelor’s thesis, students tend not to research in the sense that they
produce or strive for publication-worthy results. The traditional thesis is not research, but
merely an imitation of research, asking a philosophical question and trying to answer it.
This applies not only to the final thesis, but even more so to the entire course of study.

Furthermore, there is another obvious objection. Since this is an exam, what is achieved
with the test should not be learned here, but must be proven to have already been learned.
This does not preclude students from learning anything by means of their thesis and, inso-
far as they do research in the sense of the above criteria, the exam is certainly an example
of inquiry-based learning in the literal sense. The concept of inquiry-based learning seems
to be linked to the intention of using research for learning during a course of study, how-
ever. From this perspective, it would be misleading to call the thesis a case of inquiry-
based learning.

Now, however, it is justifiable that the traditional term paper in philosophy be regarded
as a “stripped-down” thesis to be written during a course of study. Thus it is not subject to
the objection that has just been made of being “too late” to serve as a higher education
didactic tool. It is questionable here whether one can speak to a sufficient extent of an
independent performance by the students, however. Depending on the support concept, it
is conceivable that the topic, the literature to be used, a concrete question or the structure
of the term paper be prescribed or at least agreed upon, for example. Thus one may not
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have the same level of autonomy when writing a term paper as one would when writing a
thesis.

This lack of autonomy can be explained by means of a didactic principle, which I
would like to call the training-wheel principle, as based on Rudisill’s formulation (cf.
ibid., pp. 247-249). This principle is probably more familiar under the heading of “scaf-
folding,” to which Rudisill also refers (cf. ibid., p. 248 et seq.). The training-wheel prin-
ciple requires a gradual shift of responsibility for complex learning tasks from the instructor
to the student. At the beginning of a course of study, instructors assume students’ respon-
sibility for certain aspects of the activity they are learning, like training wheels, allowing
students to focus on other aspects. As a result of the continuing reduction of support on the
part of the instructors as the course of studies progresses (see ibid., p. 249), students gradu-
ally assume responsibility for more and more tasks. Students must assume responsibility
themselves for everything that the instructors do not (anymore). The fact that instructors
sometimes provide topics, questions, literature or structure for philosophical homework
can be understood very well in terms of such support wheels, which are removed over the
course of study. Largely autonomous work tends to be the goal more at the end of the
course of study. The way to get to this point is ideally to go through a series of tasks of
reduced but steadily increasing student accountability.

When considering the thesis, the characteristic of independence emerges as a rather
vague criterion. Is the autonomy of a natural science-related research project impaired if
the experimental series are not carried out by the responsible researcher, but instead by
assistants? Or how independent is a text that has been edited and corrected several times
as a result of discussions with colleagues? It is unclear how much autonomy is required in
order to deem it “inquiry-based learning.” In any case, the control of certain conditions
such as the specification of literature does not seem to exclude the possibility of students
independently engaging in the literature, or in earnestly seeking an answer to a philosophi-
cal question. In this case, I think one could certainly speak of an exploratory (inquiry-
based) term paper. The same applies to the other limitations on independence that have
been mentioned. The extent to which a term paper is explorative therefore seems to require
an assessment on a case-by-case basis.

In Rudisill’s research seminar, I emphasized that students are asked several times to
share their writing project, and interpreted this exchange as an imitation of the research
process. In Bielefeld, there are two types of seminars, which likewise allow term papers to
be dovetailed with seminars to some degree: “Philosophical Writing 2" in the bachelor’s
degree, and the “workshop seminar” in the master’s. In the former, students write a short
term paper of 2,000 words in intensively supervised sub-steps during the semester, while
in the workshop seminar, students are asked to discuss the current state of a term paper,
which they write in connection with a “regular” seminar. In the workshop, the students
embark on a research-like exchange about their writing project, while “Philosophical
Writing 2” focuses more on an explicit sequencing and reflection of the writing process
while producing a term paper. These differences notwithstanding, the focus in both courses
is centered on the (research) activity of the students. Even if these courses did not originate
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within the perspective of this keyword, they can be understood as examples of inquiry-
based learning. The workshop seminar essentially corresponds to the popular idea of the
colloquium; introductory events for writing term papers are currently being created at
many German institutes of philosophy. Everywhere such courses are integrated into the
course of study, even beyond Bielefeld, one therefore also finds inquiry-based learning in
philosophy.

As is likely also true of Rudisill’s Junior Research Seminar, however, the “workshop
seminar” and “Philosophical Writing 2” are rather exceptional features in the philosophi-
cal curriculum. Ordinary philosophy seminars usually offer no such integration of a stu-
dent writing project into the seminar. Although term papers are certainly often linked to
seminar questions, the ordinary seminar neither systematically prepares for the writing of
a paper, nor does it usually provide space for discussing student writing projects. The
ordinary seminar usually deals with a certain subject matter in the form of one or more
texts, which will be discussed during the semester with regard to the difficulties of com-
prehension and objective implications associated with it. Certainly there are student con-
tributions, but these are usually not part of a larger writing or research project, but instead
isolated performances aimed at obtaining a certain number of credit points.

Although the ordinary seminar therefore does not play a systematic role in students’
individual research projects, they do, nevertheless, generally philosophize in these courses.
Texts and arguments are analyzed together, theses are developed and reasons and counter-
arguments weighed. All these are aspects of philosophical research, and to this extent the
seminar is a place of inquiry-based learning. Learning in the seminar is also inquiry-based
insofar as answers to questions are sought that are unknown at least to the participants. The
fact that these are not necessarily answers worthy of publication should not be given too
much weight. Publication-quality work can only be the perspective and not the concrete
goal of philosophizing in a course of study. The more important aspect of inquiry-based
learning may be found in the fact that the students learn to ask factually legitimate ques-
tions and to develop the corresponding answers with the help of philosophical tools.
Rather, if these questions or answers have already been asked and provided in existing
research, this even confirms that the students have researched and achieved the learning
objective.

29.5 Conclusion

The opposite of inquiry-based learning and teaching is the dogmatic lecture. As such, at
issue is the imparting of predetermined “pieces of knowledge.” Kant’s diagnosis of the
state of philosophy can essentially still be agreed upon: there are still no, or hardly any,
universally accepted questions. As such, there is still a need to focus on dealing critically
with existing answers to philosophical questions. Philosophizing is therefore dependent
on a historical knowledge of philosophy. Those who wish to philosophize successfully
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should show how far their own solution to a problem exceeds those of others; of course, in
order to do so, one must be familiar with the solutions that have already been proposed.

Thus, the history of philosophy proves to be a kind of “quasi-dogmatic” area: This area
is dogmatic insofar as there is, at least in broad terms, sufficient agreement as to which of
the “pieces of knowledge” in the form of traditional positions and arguments ought to be
learned. This area is not truly dogmatic, or even just “quasi-dogmatic,” however, insofar as
the positions and arguments to be learned here are not regarded as definitive solutions to
philosophical problems, but as food for thought. To quote Kant once again, a philosophical
classic must be regarded “not as the paradigm of judgment” in a specific philosophical
matter, but rather “as the occasion for forming one’s own judgment about him, and even,
indeed, for passing judgement against him” (Kant 1765/1992, p. 293).

Inquiry-based learning therefore plays an essential role in philosophy, because the atti-
tude that learners must have towards philosophical content in the form of given answers to
philosophical questions need not be uncritical and receptive, but rather unbiased, scruti-
nizing, attentive, and therefore exploratory. Students must demonstrate this attitude in all
sites where they exercise their philosophical activity: in seminars, in term papers and, of
course, in their final thesis. These are all sites of inquiry-based learning in philosophy.

Of course, this attitude must first be learned. In philosophy, it makes sense to promote
such research-oriented behavior by explicitly drawing attention to its own openness. New
students in particular sometimes arrive with the expectation of seeking answers as to what
is good, true and beautiful. It may be helpful to disappoint this expectation as expressly as
possible and to make it clear that philosophy cannot be expected to provide simple answers
to these questions. It is likewise helpful to illustrate the disunity of philosophy by present-
ing different views on one and the same problem. Feinberg and Shafer-Landau (2013) do
so with their introductory text collection “Reason and Responsibility.”” The integration of
student research projects into ordinary philosophy seminars also seems a promising way
to promote a scholarly attitude. And finally, seminars that, like Rudisill’s research seminar,
explicitly focus on a students’ research project are naturally particularly suited not only to
promote a scholarly attitude, but also to provide students with a space in which to learn to
combine various philosophical activities into a more complex research project.
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30.1 Characteristic Features in the Movement Sciences

The characteristic features of the discipline are placed prominently within the context of
implementing inquiry-based learning in the modules for the sports and movement sciences
degree program at the Chemnitz University of Technology.

30.1.1 Subject and Fields of Application

The movement sciences are characterized as a cross-sectional science, the content of
which is the study of sports and movement from the perspective of various departments.
With reference to the parent disciplines, the movement sciences and sports science are
subdivided into areas belonging to the medical natural sciences, the liberal arts/pedagogy,
and the social sciences (cf. Kriiger & Emrich 2013, p. 18). The varied perspectives go hand
in hand with a strong differentiation of the sports science degree programs. In addition to
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an engagement with various sub-disciplines, the active and reflective engagement with
different sports is part of the degree program (cf. Burk and Fahrner 2013, pp. 11-13). Due
to this diversification, the labor market for students in sports science and the movement
sciences is very heterogeneous. In addition to the school-related area, there are a variety of
areas of activity in the extra-curricular labor market, such as the prevention and rehabilita-
tion sector, recreational and competitive sports, sports economics, journalism and science
(cf. Kriiger and Emrich 2013, pp. 48-51).

A course of study in the movement sciences at Chemnitz University of Technology
provides a broad range of topics in the field of sports and physical activity within its fun-
damentals. The focus is in the area of prevention and therapy, in which the majority of
graduates later find their careers. The diverse contents in the relatively short training period
are increasingly practice-oriented and have become more strongly focused on employabil-
ity within the context of Bologna (cf. Spoun 2007, p. 47). In addition to specialist knowl-
edge, the social and personal competencies which are needed in dealing with students,
athletes, and patients play an important role (cf. Reiber 2010, pp. 18-20).

30.1.2 Problem and Selecting a Teaching Concept

An interest in deeper engagement with research and scholarship is not a priority for most
students of movement sciences, as only a small proportion of graduates will work in the
professional field within higher education and research and development. However,
engagement with these subject areas is essential for critically addressing the knowledge
acquired in cooperating departments before that knowledge is implemented into the prac-
tice of training and rehabilitation. In addition to the promotion of skills and the acquisition
of expertise, the goal is to achieve transparency in the generation of knowledge in the
sense of scientific work. In so doing, science should be made tangible as a process and be
classified within a disciplinary context (cf. Huber 2009, pp. 13-14).

Students have their first contact with content relating to research methodology in the
bachelor’s degree program at Chemnitz University of Technology through their autono-
mous participation in a research project, as well as their first project within the context of
their bachelor thesis. Methodological and statistical training and the imparting of episte-
mological knowledge is deepened over the course of the consecutive master’s degree
program.

Generating methodological knowledge within the context of sports science and the
movement sciences represents a challenge when selecting a suitable teaching concept,
which should take into account the range of subjects and their various perspectives and
approaches, as well as enable students to set their own individual priorities. A traditional
teaching concept appears to be less suitable for this. A comprehensive educational ideal
such as that of inquiry-based learning, which goes beyond the teaching of subject-related
competencies, is increasingly invoked as a maxim for the study. Here, learning is
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understood as a way of life and students are sensitized to question knowledge, beliefs and
presuppositions (cf. Spoun 2007, p. 47).

30.2 Inquiry-Based Learning in the Movement Sciences

The motivations and the understanding of inquiry-based learning as a basis for teaching-
learning concepts in the movement sciences are based on developments in research, teach-
ing and higher education didactics. This serves as a starting point for considering existing
modules and forms the basis for planning and implementing the “Wissenschaftstheorie
und Forschungsmethodik™ (“Philosophy of science and research methodology”) course.
This enables students to acquire some initial experience with implementing scientific
thinking and research methodologies, and to identify specific challenges for future
projects.

30.2.1 Research, Teaching, and Developments in Higher Education
Didactics

The challenges of teaching methodological knowledge in sports science and the move-
ment sciences are shaped by the Bologna Process, developments in teaching and learning
research, and the discourse between teaching and research.

Fundamental changes of perspective in higher education didactics and teaching-
learning research has resulted in a variety of models and concepts so that appealing teach-
ing can be implemented at universities. As such, the focus has been increasingly shifted
from input to the outcome of teaching, and oriented towards learning and learners.
Ultimately, our understanding of the task of a higher education didactic expert has also
changed from imparting knowledge to advising and supporting (cf. Schaeper 2008,
pp. 197-199; Reiber 2006, pp. 6-9). These changes are based on a constructivist under-
standing of general didactics, in which learning is seen as an individual act of creating
knowledge, skills, and competencies. This takes place in concrete situations and therefore,
in addition to the learning topic, requires communicative interaction, a corresponding
social form, and the embedding of media and methods (cf. Jank and Meyer 2014,
pp. 286-303).

30.2.2 Fundamentals and Application of Inquiry-Based Learning

Within the context of higher education and taking into account changes within teaching/
learning research, inquiry-based learning provides a versatile opportunity for teaching
methodological knowledge in the field of movement sciences. According to the following
features and integration possibilities described by Huber (2009), inquiry-based learning is
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oriented towards the phases of independently conducting a research project and the result-
ing cognitive, emotional, and social experiences. Essential features that distinguish
inquiry-based learning from similar teaching concepts such as a student-centered struc-
ture, independent study, discovery and problem-based learning, or project-based studies,
are the central facet of gaining new insights, as well as the social aspect of a “scientific
community.” The resulting teaching-learning concept can be integrated into the format of
higher education instruction by having students take part in concrete situations and case
studies, work on new problems, work-shadowing and participation in research laboratories
and business simulations, and through their own studies.

At the Chemnitz University of Technology, opportunities for autonomous participation
in research projects, in the form of research laboratories and processing simulated plan-
ning games, already exist within the context of the degree program in the movement sci-
ences. Here, students from various departments gain insights into the concrete planning,
conducting, and implementation of research projects. In the bachelor’s degree program, it
is possible to select from a variety of existing projects in different departments. Selecting
from among the available projects is obligatory and an integral part of a module in the
study regulations. The chosen project is then actively supported by the participants and
terminates with a final report, which is a conducive contribution for the project leader in
the evaluation and further processing of the research project. Thus, students have the
opportunity to be introduced to specific elements of research at an early stage in a subject
area of their choice. Examples include a sports medicine project for recording children’s
motor performance, or a sports education project for the temporal development of chil-
dren's motor skills.

In sports science and the movement sciences, the ‘“Wissenschaftstheorie und
Forschungsmethodik™ (“Philosophy of science and research methodology”) course in the
master’s degree program is a focal point in implementing inquiry-based learning.
Methodical and epistemological material is specifically addressed and transmitted over
two semesters as part of an independently conducted research project. This represents the
most extensive wealth of experience in the movement sciences within the context of
inquiry-based learning and will therefore be described and explained in detail below.

30.2.3 Implementing and Evaluating the “Wissenschaftstheorie und
Forschungsmethodik” (“Philosophy of Science and Research
Methodology”) Module

The various integration possibilities of inquiry-based learning are based on the general
cycles of research activity and learning. The starting point comprises the basic phases of
identifying a topic, formulating questions and hypotheses, creating a research design; and
implementing and evaluating, as well as imparting, applying, and putting into practice.
The research cycles overlap with the basic learning processes of experience, reflection,
conception and experimentation (cf. Wildt 2009, pp. 5-6).
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Fig. 30.1 Progression of the philosophy of science and research methodology module at TU
Chemnitz in relation to the cycles of inquiry-based learning. (Source: Author’s representation, modi-
fied in accordance with Wildt 2009)

After an introductory and informational event, the module which is implemented in the
master’s degree program at the Chemnitz University of Technology (see Fig. 30.1) begins
with the topic and group identification phase. During this first section of the module, stu-
dents are given a general orientation about the progression of the course and the opportu-
nity to increasingly deal with their own research interests. After these initial experiences,
the students find themselves in small research groups that persist throughout the module.

The subsequent phase involves deeper engagement with theory and the development of
hypotheses. Here, groups of 4-5 students work independently and autonomously to engage
with the theoretical status of their chosen research concerns. During this time, the lecturers
and tutors are available to advise and assist in formulating a concrete question. At the same
time, the students gain a theoretical insight into cognitive science and the philosophy of
science.

The preparation and presentation of concrete research ideas and hypotheses is followed
by a phase during which students elaborate on a suitable study design. In this section, the
small groups receive a theoretical refresher on the planning and design of studies while
they develop appropriate sequences of actions, tools and procedures for their own research
project. The results of this and the previous phases are put forth in a presentation and a
summary project proposal.

Ethical aspects are examined and an internal ethics committee is convened before data
collection can occur. Here, the students are sensitized at a theoretical level to issues of
responsible science and implement the knowledge they acquire in formulating an ethics
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proposal. Together with the lecturers and tutors, the small groups subsequently assess the
ethical safety of the projects of the other research groups in an internal ethics committee.
The implementation and survey phase takes place between the two semesters of the mod-
ule and represents a transition between research planning and data analysis. In this phase,
students are largely independent in terms of organization and implementation. The lectur-
ers once again assume a supporting and accompanying role to ensure the goal of having
completed data entry at the beginning of the new semester.

In the second semester, students run through various options for statistical evaluation
and drawing a conclusion in alternation at a theoretical and applied level in the form of a
lecture and tutorial. Within this context, students deal with descriptive and inductive sta-
tistics, as well as the transfer of findings to their own research project. This section, which
represents the end of the entire research cycle, concludes with the small groups writing a
scholarly article. Here, the preparatory work from the first semester and the evaluation
from the second semester in the “Wissenschaftstheorie und Forschungsmethodik™
(“Philosophy of science und research methodology’’) modules merge together and ideally
lead to new findings.

According to David Kolb, another framework for planning and implementing inquiry-
based learning is based on the four elementary learning processes of experience, reflec-
tion, conception and experimentation (cf. Staemmler 2006, pp. 46-50). In the progression
of the module depicted here, it is initially assumed that students in the master’s degree
program have substantial theoretical and methodological experience. Students' engage-
ment with various subject-related perspectives and topic areas, as well as the comprehen-
sive, research-methodological consideration of the findings, forms the basis for topic
identification in their own research projects. Reflection on one’s own experience is neces-
sary to identify existing inconsistencies or unresolved issues, which should enable a
unique research question to be formulated. The following elements of research planning
and research design can be summarized under the process of learning how to engage in
conceptive processes. In doing so, the students are expected to engage in active and cre-
ative activities. By contrast, the data collection phases have an experimental character.
Finally, the experiences and insights gained from the entire process form the basis for new
research projects and are formally presented in the scientific article. The contents and
methods of the individual phases of the module fulfill the competence requirements of
sports and movement scientists on the job market to a large extent.

30.2.4 Support, Test Performances, and Formats

As students go through each section of the module, they receive support from the respec-
tive lecturers, tutors, and specific feedback from students in other research groups. This
ensures that their own research process is reflected from different perspectives within the
context of situational learning, and that it recreates the atmosphere of a scientific commu-
nity. Here, participants receive the theoretical background for, and feedback on, the
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preliminary examinations from the lecturers. This enables the students to provide their
content with an orientation and, ultimately, to assess what is and is not possible within
their own research project.

It is a clear advantage that the tutors providing support have already completed this or
a similar teaching-learning arrangements. Each tutor is responsible for two to three groups,
supports the preparation of content-related aspects and is available for questions regarding
the working method and group conflicts that arise. A special feature of this form of support
lies in the relationship between the tutors and students, which is on an equal-terms basis,
and in the function of imparting knowledge between participants and lecturers.

Another level of support is mutual feedback from the individual research groups. The
results of the various sections and sub-points of the research cycle are loaded into a digital
portal and can be viewed there by the other students. Using a fixed matrix, two to three
research groups generate feedback in the form of peer reviews for the respective group.
Thus participants receive feedback, again on equal terms, and in the form of a scientific
community. The advantage of this is that the small groups deal with both the content and
methodological aspects of others and that constructive criticism is likely to be more read-
ily accepted and implemented.

As already indicated, students in the individual research groups have a variety of pre-
paratory work and examinations. Fourteen smaller preliminary examinations (e.g. a short
essay on the topic of “What is science?”, presentation of the research question, written
submission of a project proposal, or presentation of the descriptive evaluation) are inte-
grated into the cycle for the entire module. The elements of the three central exams are the
reproduction of knowledge via cognitive science and philosophy of science, an application-
oriented exam on research methodology and statistics, and the final textualization of the
research process and outcome in the form of an article. The aim of including such diverse
forms of examination and focus is to meet the needs of different types of learning and dif-
ferent career models. Here, there is a relationship to a large percentage of the work areas
of sports and exercise therapists; these also pose a variety of challenges in everyday work,
for example in working with patients and with children and youth. An additional focus in
designing the teaching-learning concept for inquiry-based learning in the movement sci-
ences degree program is on the number and manifestation of the exam prerequisites. This
again aligns with the practical conditions in the work performed as a therapist and trainer,
who rarely have exceptional one-time achievements, but who instead tend to guide a pro-
cess with multiple intermediate outcomes. Even if individual advance performances are
still occurring at the beginning of the research cycle, they will only be completed in the
following phases exclusively in the research groups. At the content level, forms of scien-
tific communication are required, such as presentations, essays, contributions to discus-
sions and applications.

The topic of research methodology and philosophy of science, which was originally an
abstract concept, is not only considered and questioned in a variety of forms, it also
receives a concretely applied and technical perspective by means of the individual issues
of the research groups. Thus, a variety of topics, ranging from university sports at
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universities in Saxony to the consideration of myofascial taping to the effect of cloth baby
slings on the musculoskeletal system, thus meets the general and theoretical perspective of
the philosophy of science and research methodology. This effects that subject-specific top-
ics are considered critically, and that topics which are increasingly perceived as isolated
are revived. In this way, an effort is made to establish the aforementioned bridge between
practical and subject-specific requirements and methodological reflection.

In summary, higher education instruction and the “Wissenschaftstheorie und
Forschungsmethodik™ (“Philosophy of science and research methodology’) module have
incorporated a variety of content and methodological aspects into teaching and learning
planning. The planning and implementation of the individual elements took place with the
inclusion of new perspectives in higher education didactics and within the concept of
inquiry-based learning. As such, the two basic research and learning cycles constitute
guidelines for designing the module.

30.3 Challenges and Outlook

In recent years, students have conducted 23 research projects within the context of the
course (last updated: December 2015). In so doing, both instructors and supervising fac-
ulty were able to gather many impressions and obtain much feedback, and students were
given the opportunity to present their perceptions and perspectives within the framework
of assuring the quality of the teaching, and by means of formal evaluation.

30.3.1 Evaluation of the “Philosophy of Science and Research
Methodology” Module (“Wissenschaftstheorie und
Forschungsmethodik”)

The informal impressions of the instructors and supervising faculty point to a positive
overall picture of the teaching-learning arrangement used for inquiry-based learning in the
movement sciences. Numerous students have given positive feedback regarding the long-
term collection and retention of acquired knowledge, and noted a perceived increase in
methodological, social and personal competencies. The high-performance groups in par-
ticular found the constant challenge of meeting fixed deadlines and constantly being chal-
lenged a profitable experience for their future professional lives. The group work was
primarily described as pleasant and supportive, and many students found the support and
encouragement they received from various people and contact persons to be helpful.
These experiences and impressions were also reflected in formal evaluation by the stu-
dents, which were conducted at the end of each semester as part of the quality assurance
for the course. The majority of the participants were able to develop an understanding of
science and empirical research. In addition, a large proportion of students reported having
developed a fundamental interest in research within the context of increasingly non-
scientific professional fields in the labor market for sports and exercise scientists.
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While working on a project with a variety of intermediate performances, it became
apparent that motivation dropped significantly at the end of each semester and less work
was done on preliminary examinations. Another challenge was the familiarization with
various topics, due to the heterogeneity of the degree program. Formulating constructive
and responsive feedback requires attempting to understand new fields and applying knowl-
edge that has already been acquired. The requirement to critically reflect on research proj-
ects and on questions of logic, statistics and the philosophy of science on abstract levels
was a challenge, but was successfully mastered in the overall picture of the module.
Participants in the module as well as the lecturers and tutors faced a variety of challenges
in implementing the teaching-learning module of inquiry-based learning. Most experi-
ences coincide with the problem areas and critical points of inquiry-based learning accord-
ing to Huber (2009, pp. 22-28).

30.4 Conclusion for TU Chemnitz and Sports Science in General

In the future, the module needs to be designed and implemented more efficiently and in a
way that conserves resources. This could be achieved, for example, by incorporating the
online learning platform to a greater to degree, increasing automation of open processes
(e.g. through templates and automatic evaluation processes) or restricting the selection of
research projects.

This educational ideal can be used in sport science and the movement sciences to
implement a promising instrument so that it is possible to take abstract topics like method
teaching and the variety of subject areas in the study program into account. The active and
creative participation of the students makes it possible to generate positive effects on atti-
tude and interest towards abstract and complex topics such as research methodology and
philosophy of science. Moreover, this can be used to ensure the transfer of competencies
required by companies and within the framework of the Bologna Process. Addressing
these issues by linking subject-oriented and non-subject-oriented competencies in a com-
plex learning environment is one of the key benefits of inquiry-based learning. Moreover,
the conception and implementation of this educational ideal within the framework of
movement sciences must always take into account both conditions and resources.
Furthermore, an active evaluation of the processes is considered necessary. Just as move-
ment sciences are in the process of development, a great deal of movement is also expected
in the implementation and design of inquiry-based learning.
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Inquiry-based learning is a key component of degree programs in sustainability science.
Since the research field focuses on sustainability challenges, which often require an inter-
disciplinary or transdisciplinary approach, students are not only introduced to the basics of
sustainability science, but also trained in cooperative forms of research. Thus a variety of
study objectives are combined, which can be very well implemented in the mode of
inquiry-based learning.

31.1 Characteristic Features in Sustainability Science as a Context
for Inquiry-Based Learning

Sustainability science is a recently created field of research, which has developed in
response to the discourse on sustainable development to address sustainability-related
societal challenges. The concept of “sustainable development” was introduced by the
United Nations” Brundtland Commission in 1987. It has become significantly more dif-
ferentiated since the United Nations Conference on Environment and Development in Rio
de Janeiro in 1992, and has entered into the international public discourse. It is informed
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by research on questions about the future, environmental problems, justice and other top-
ics; however, it is not a result of scientific research, but rather an ethical concept (Michelsen
and AdomBent 2014). The ethically motivated core demands formulated in the final report
of the Brundtland Commission, “Our Common Future,” include preserving the environ-
ment, achieving social justice and ensuring political participation (ibid.). To achieve this,
the Action Plan approved at the Rio de Janeiro UN Conference in 1992 highlighted the
role of science and the importance of cross-boundary research and a strong societal con-
textualization of science for sustainable development. In Agenda 21, Section 31.1, it states:

The cooperative relationship existing between the scientific and technological community
and the general public should be extended and deepened into a full partnership. [...] Existing
multidisciplinary approaches will have to be strengthened and more interdisciplinary studies
developed between the scientific and technological community and policy makers and with
the general public to provide leadership and practical know-how to the concept of sustainable
development. The public should be assisted in communicating their sentiments to the scien-
tific and technological community concerning how science and technology might be better
managed to affect their lives in a beneficial way. (Agenda 21, Section 31.1)

The field of sustainability science emerged out of different disciplines and interdisci-
plinary fields of research at the turn of the millennium. The environmental sciences, global
change research, social-ecological research and human ecology played an essential role.
The cohesive factor in this heterogeneous research field lies in its normative orientation
towards sustainable development and thus in dealing with problems (Klein 2014, p. 74,
Ziegler and Ott 2015) “that jeopardize the long-term ability to safeguard conditions for
societal development” (Michelsen and AdomBent 2014, p. 43, translated) as well as solu-
tions that enable sustainable development. In 2003, Clark and Dickson characterize sus-
tainability science as a vibrant field that brings together different perspectives from the
natural, social and engineering sciences and medicine, as well as from fields of practice,
incorporating perspectives from the global north and south, but that is not yet an indepen-
dent discipline itself (Clark and Dickson 2003, p. 8060).

Since then, numerous steps towards institutionalization have been taken. The number
of journals that include the term sustainability in their title has increased significantly.
Numerous academic institutes, chairs and degree programs on sustainability, sustainable
development and sustainability science(s) have been established. In 2010, the first Faculty
of Sustainability in Germany was founded by Leuphana University in Liineburg. In the
field of sustainability science, internal structures are increasingly becoming apparent.
Nolting, Vo3 and Hayn suggest drawing a distinction between three levels of sustainability
research: the analytical level, which aims to create systems knowledge; the normative
level, at which target and orientation knowledge is developed; and the operational level, at
which conceptual or transformation knowledge is generated (Nolting et al. 2004, p. 254,
cited in Michelsen and Adomfent 2014, p. 43). This division emphasizes that, according
to its normative foundations, sustainability science not only aims to understand and
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explain, but equally aims at transformation. Therefore, different forms of research are
required to produce different types of knowledge.

In addition to established empirical and interpretative forms of research, transdisci-
plinary sustainability research has developed as a core pillar of sustainability science. It is
an integrative form of research that transcends disciplinary and interdisciplinary research
by addressing societal issues “in vivo,” i.e. in their living context, together with societal
actors who are related to the respective problem (Vilsmaier and Lang 2014). In this sense,
transdisciplinary research is a cooperative form of research, which comprises not only
scientists from different disciplines, but also actors from different social fields as research-
ers. It not only develops knowledge about a problem, but also induces a negotiation and
design process to bring about solutions to a given problem.

Learning and experiencing transdisciplinary research practice has a prominent position
in the education of sustainability scientists. Transdisciplinary sustainability research nei-
ther follows a consistent framework nor builds on an established body of knowledge, but
rather requires the establishment and implementation of research processes for specific
cases and contexts. Therefore, learning through experimentation and reflective learning
have a prominent position (Michelsen and AdomfBent 2014). Transdisciplinary sustain-
ability research is therefore conducted in an inquiry-based learning mode.

31.2 Characteristics of Inquiry-Based Learning in Sustainability
Science

For students of sustainability science, the heterogeneity of the subject requires not only a
wide range of sustainability knowledge and research forms, but also a high degree of indi-
vidual responsibility in developing their professional profile. Therefore, inquiry-based
learning in cooperative, transdisciplinary projects provides a suitable framework. It pro-
vides students with the opportunity to complete an entire research process in a very inde-
pendent and autonomous manner (Huber 2009). On the other hand, they acquire new
content, methods and abilities independent of an instructor’s program or a static curricu-
lum. Furthermore, the learning process is strongly guided by students’ particular interests
and requirements related to the given research situation. Specifics of inquiry-based learn-
ing in sustainability science include:

Problem Orientation Research questions are derived from concrete societal issues and
require a case-based development of research designs as well as integrating heterogeneous
bodies of knowledge that draw on different subjects and disciplines. Inquiry-based learn-
ing in sustainability science therefore makes working in a problem-oriented, interdisci-
plinary manner a necessity. This includes the constitution of fields of research that often
exist between established subjects and disciplines, and which are yet to establish a firm
place in the landscape of knowledge. A challenge faced by students of sustainability
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science is in acquiring familiarity with the sustainability-relevant body of knowledge in
order to be able to address the issues of concern.

Solution Orientation In sustainability science, the normativity of a science for sustainable
development is accompanied by a solution orientation in research, which requires the pro-
duction of different types of knowledge (systems knowledge, target knowledge, transfor-
mation knowledge) and the negotiation and processing of societal transformations.
Inquiry-based learning in sustainability science is therefore characterized by mutual learn-
ing in cooperative, transdisciplinary settings (Vilsmaier et al. 2015). Students are particu-
larly challenged by gaining an appropriate understanding of the role(s) as sustainability
scientists, and by being confronted with different interests and multiple objectives in the
research process.

Relatedness to a Case The orientation towards a concrete societal sustainability chal-
lenge requires case-based, transdisciplinary research, which encompasses a variety of ana-
lytical dimensions (Scholz and Tietje 2002). It claims to produce generalizable knowledge
in addition to results for the specific case. Inquiry-based learning in sustainability science
therefore requires a combination of idiosyncratic and nomothetic research (Krohn 2008),
and often of qualitative and quantitative research (Scholz and Tietje 2002). Above all,
these are associated with challenges in the formation of theoretical foundations and
methodical designs. Sustainability science students therefore need a solid epistemological
and methodological understanding.

Difference-Based Transdisciplinary sustainability research is an integrative form of
research that aims to integrate different bodies of knowledge, models of research and cul-
tures of cognition, perspectives and interests, as well as values and objectives. In order to
achieve this, it is necessary to identify differences and make them accessible. Inquiry-
based learning in sustainability science therefore requires the ability to identify and to deal
with differences. Students are required to learn to read both their own position in the
research process, their perspective and socialization within a particular research culture,
their interests and objectives, as well as the positions and perspectives of others in order to
facilitate integrative research (cf. Vilsmaier and Lang 2015).

Plurality of Methods Sustainability research requires a broad spectrum of methods that
are applied in an integrative way. In addition to methods of empirical and interpretative
research, different methods of cooperation, evaluation, research management and bound-
ary work are used to elaborate on differences between perspectives, bodies of knowledge
and roles in the research process. In this sense, inquiry-based learning in sustainability
science requires not only the knowledge or appropriation of different methods, but also the
ability to link and embed different types of methods. Thus, students of sustainability
sciences require extensive methodological knowledge in combination with basic theoreti-
cal and methodological understandings that make possible integrative forms of research.
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31.2.1 Inquiry-Based Learning in the Master’s Degree Program
in Sustainability Science at Leuphana University of Liineburg

An example of inquiry-based learning in sustainability is the module “Transdisciplinary
Projects” in the master’s degree “Nachhaltigkeitswissenschaft — Sustainability Science” at
Leuphana University of Liineburg. The module covers two semesters and comprises 20
ECTS credits. It forms the core of the master’s program and enables students to spend
more than a year researching concrete sustainability challenges within the university’s
regional environment. Generally, there are three groups each year, with approximately 15
students working together with two lecturers and one tutor, as well as non-university
actors, forming three team levels.

Level 1: The student team. It consists of students with usually very heterogeneous profes-
sional backgrounds. The bachelor’s degrees of students in the master’s program include
studies from the natural sciences, social sciences, and the humanities. Student teams
are therefore always multidisciplinary. They work together continuously over a
12-month period.

Level 2: The academic team. In addition to the students, this team includes the lecturers
and the tutor. In team teaching, attention is paid to a multidisciplinary composition in
which one person contributes theoretical-methodological expertise in the field of trans-
disciplinary research. Lecturers meet with the student group on a selective basis, usu-
ally once a week during the lecture period and on request.

Level 3: The transdisciplinary team. In addition to the students, teachers and tutors, this
team includes actors from the field that is being studied in the transdisciplinary research
project. The number and heterogeneity of the actors is variable depending on the case.
Since the establishment of the transdisciplinary team itself is already a core learning
step, it is usually only in the second half of the project that regular collaboration takes
place, which can range from joint workshops to regular meetings in a steering
committee.

According to the principles of inquiry-based learning (Huber 2009), students are given
a great deal of autonomy at all levels. The specifications that students receive are first and
foremost of a theoretical and methodological nature. They are taught in an accompanying
lecture during the first semester. The lecture covers fundamentals of transdisciplinary
research and process design. Furthermore, the students are supported by the instructors
through specific lectures on request, and are guided to find important literature. In order to
promote the principle of independent research, optional accompanying workshops are
offered in which students can deepen their specific expertise and exchange perspectives
and experiences on specific topics or aspects of the research process with fellow students
from other project groups.

The transdisciplinary projects are based on the principles of transdisciplinary sustain-
ability research developed by Lang and colleagues (Lang et al. 2012). The students’
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research process is divided into three phases (cf. Lang et al. 2012; Vilsmaier and Lang
2014). Phase 1 covers a variety of subject- and team-related tasks that serve to constitute
the field of research. In phase 2, the research question is processed according to a research
plan and solution-oriented knowledge is produced at the different team levels. Finally,
Phase 3 serves to link the knowledge gained to scientific discourses on the one hand, and
to societal contexts on the other. This should ensure that the results of the transdisciplinary
research process are brought to fruition.

Phase 1: The constitution of the field of research. Students identify sustainability chal-
lenges in a given subject area (e.g. phosphorus management, community development,
energy supply) supported by the instructors. In an iterative procedure, a research question
is developed that is of interest from a scientific perspective and at the same time socially
relevant. Students analyze the relevant state of the art and the societal preconditions for
achieving sustainable development. Already in the course of developing the research ques-
tion, students begin to collaborate with actors from the field, thereby taking into account
heterogeneous perspectives on the issues of concern. This is the first step toward to build-
ing a transdisciplinary team. These initial tasks assist the students in forming a team and
developing working structures. The potential of the multidisciplinary group as well as
individual interests and learning objectives are made visible, roles and responsibilities are
distributed among the students, and a project management is established. Phase 1 is com-
pleted upon the submission of a research plan after 6 months. At this point, students have
elaborated the state of the research, built up and expanded the necessary knowledge and
expertise in the group, and established collaboration routines as student and academic
teams. The transdisciplinary team should be organized at this point (e.g. by establishing a
steering committee).

Phase 2: Processing the research question. Based on the research plan and the estab-
lished team and work structure, in-depth knowledge about the problem (system knowl-
edge), objectives to be achieved (target knowledge) and knowledge about how desired
goals can be achieved (transformation knowledge) is acquired in phase 2. Academics and
actors from the field have different roles and tasks in the research process. In order to gain
a better understanding of the problem, the plurality of perspectives and the corresponding
knowledge and experience are developed and integrated. For example, students and teach-
ers introduce scientific knowledge of the subject, while actors from the field bring knowl-
edge acquired through professional practice or everyday routines. The integration of
different bodies of knowledge aims at a deeper or even new understanding of a problem
and is a key element of transdisciplinary research, which is methodically implemented by
the students. In developing target knowledge, the heterogeneity of interests and goals of
different actors comes into its own. Students play a central role in shaping a societal learn-
ing process. Phase 2 ends with the completion of the survey and integration of knowledge
in the different dimensions. At the end of Phase 2, transformation is likely to have already
begun, due to the fact that, by working in transdisciplinary teams, societal learning pro-
cesses are induced. New constellations of actor in the field are formed, creating
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communicative spaces and cooperation opportunities, and may contribute to sustainability
transformations.

Phase 3: Re-integration of results into scientific communities and societal fields. The
results of a transdisciplinary project are prepared in various ways. Contributions are made
to the scientific discourse and the specific case. Students write a scientific paper, which
they prepare for potential publication in the journal “GAiA — Okologische Perspektiven
fiir Wissenschaft und Gesellschaft” (“GAiA - Ecological Perspectives for Science and
Society”). In addition, the outcomes are prepared for relevant actors or societal fields. The
form, language and type of content are adapted to the target group. Recommendations for
action are also provided, and results are presented to relevant actors, e.g. to the Environment
Committee of the City of Liineburg. Phase 3 ends with a public presentation of the projects
and research results, which brings together all actors involved, as well as the interested
public. The informal part of the event serves to strengthen relationships between actors
from different sectors of society, students and scientists, and offers the opportunity to
explore further topics and forms of cooperation. For students, the research and cooperation
ends upon submission of the paper and the handouts for practice. Nevertheless, for many
of them, the continuity or implementation of results is important. Thus, it is not unusual
for individual students to maintain contact or co-design follow-up activities beyond the
duration of the course.

31.3 Conclusion: Potentials and Challenges of Inquiry-Based
Learning in Sustainability Science

Sustainability science provides a basis for dealing with phenomena or problems not
through objectivation and linear cause-and-effect relationships, but rather in a vivid way
that takes into consideration the complexity of real-life situations and challenges. The shift
in the research process is far-reaching. With Nicolescu, we can speak of a shift from “in
vitro” to “in vivo” research (Nicolescu 2008) and, as a corollary, of overcoming the dichot-
omy of active research subjects on the one hand, and of passive research objects on the
other (Vilsmaier and Lang 2014). Here a research topography crystallizes, which forms a
new topos in the landscape of research. It spans the gap between the spheres of science that
focus on generalizability, traceability and stability, and those concerned with the elusive-
ness of an ever-changing world. Transdisciplinary sustainability research can combine
these two spheres by addressing case-based sustainability challenges. It uses existing
knowledge and creates new knowledges and experiences when working on the case, and
situated within the case, and thereby promotes the transformation of the concrete lifeworld
situation.

By practicing transdisciplinary sustainability research in the mode of inquiry-based
learning, the learning process combines the acquisition of theoretical knowledge, the
rehearsal of research practices to generate new knowledge, and the shaping of societal
transformation processes. Inquiry-based learning in sustainability science, based on
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concrete lifeworld situations is thus always learning for sustainable development. These
constellations challenge students to actively position themselves in relation to the research
field, which loses its object status. However, this normative moment of inquiry-based
learning in sustainability science needs to be handled with caution so that students are not
driven either into mere activism or traditional research based on separation (Latour 2002).
The establishment of a new, cooperative research culture requires comprehensive reflec-
tion. It must make the issue of objectivation and its causes itself the object of reflection in
order to challenge students’ dedication in the struggle for a new form of research and the
consolidation of positions and roles of (prospective) sustainability scientists. Like trans-
disciplinary research itself, this reflection is not a fixed program, but instead arises from
the experience of a vivid research situation, which is experienced by learning.
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Oliver Reis

32.1 Characteristic Features in the Field of Theology
as a Constraint on Inquiry-Based Learning

Theology as a scholarly discipline exists only in a plurality of denominations, which is
because theology in Germany is taught from a denominational perspective due to the
teachings of the church. For this reason, churches grant individual instructors permission
to teach, and also separately approve of the degree programs through accreditation proce-
dures. In Germany, theology is distinguished by its position, situated between teaching in
academic freedom while at the same time doing so on behalf of the church. Theology is
not a study of religion, but rather the reflective and methodological engagement with the
beliefs of a religious community from within the same religious community. Theological
research therefore does not investigate God, which would overwhelm theology. Instead, it
deals with the human testimonies of faith for the believers. Theology has developed sig-
nificantly during the course of its more than 2000-year history. An early form of theology
is apologetics, which shows that the Christian faith is compatible with ancient philoso-
phies during the period in which Christians were persecuted. Another is dogmatism, which
seeks to rationalize questions of faith according to internal standards in times of differ-
ences of faith.

Today, four theological subject groups have become established, ensuring an extremely
high level of internal cultural diversity. This also has an impact in terms of research meth-
odology: Thus
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* biblical theology is methodologically oriented towards literary studies and cultural
studies,

* historical theology is oriented towards the work of reconstructing historical source
materials,

o systematic theology is oriented towards classic hermeneutics within the humanities

* and practical theology is oriented towards empirical educational sciences.

This results in completely different teaching and research traditions, which tolerate one
another, but which also observe each other critically.

In the theological teaching practiced in Germany, a great deal of skepticism can be
observed towards the Bologna study reform and adapting material for didactics in general.
Without idealizing pre-Bologna conditions, engineered ideas about the feasibility of learn-
ing tend to be rejected in theology. Each new higher education didactic concept is tested
for its impact on freedom of thought and the free educational development of the individ-
ual. This emphasis on freedom is connected with the above-mentioned position of the
church, but also with the fact that the faith of the individual as well as God himself cannot
and must not be controlled for us. The theological subjects must deal with this unavail-
ability methodically. A subject area such as dogmatic theology within systematic theology
is going to have a much harder time understanding its own teaching as a didactic locus
than, for example, religious education, which can more easily relate its subject—the peo-
ple learning before God—to its own teachings.

Despite the confessional and professional diversity, theology has individual actors with
a clear interest in didactic innovation of higher education, which can emphasize the main
points in individual teaching projects and modules, depending on the situation on site at the
specific institutions of higher learning. Theologians are involved in their own projects and
use institutional support at the German institutions of higher learning that offer theological
instruction, and that are committed to inquiry-based learning in a programmatic way. In
some cases this has also led to the curricular anchoring of inquiry-based learning, for exam-
ple in the master’s degree program “Christentum in Kultur und Gesellschaft” (“Christianity
in Culture and Society”) at the University of Miinster or in the master’s module “Theologische
Forschung” (“Theological Research”) at the Technical University of Dortmund.

Due to the mentioned basic conditions, there is no systematic reception of inquiry-
based learning in theology. The principle is received differently in the various denomina-
tions and in the subject areas, and is filled with different research ideas. Unlike principles
such as competence orientation, the ideological resistance to inquiry-based learning has
diminished because in theology inquiry-based learning is understood as a counter-impulse
to school-like and mechanized learning. This facilitates the actor’s reception in two con-
texts: (a) the training of religious instructors with a focus on the theory-practice problem
that imparting subject-specific content leaves hardly any traces in the educational reality
of religious instruction (cf. Zimmermann and Lenhard 2015, pp. 15-18), or (b) master’s
modules in the former theological degree programs awarding a Diplom, which are con-
sciously conceived as free learning places in contrast to the perceived reduction of educa-
tion by the Bologna process to the level of school instruction.
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32.2 Experiences with Inquiry-Based Learning in Theology
32.2.1 Inquiry-Based Learning—An Attempt to Structure the Formats

What exactly is it that should be investigated under the heading “inquiry-based learning”
in the discipline of theology? In order to be able to sort the individual phenomena, I would
first like to merge the structuring of Huber (2014) and Reinmann (in this volume).

Huber makes a distinction between research-based learning (forschungsbasiertes
Lernen), research-oriented learning (forschungsorientiertes Lernen) and inquiry-based
learning (Forschendes Lernen). In his structuring, increasing participation in the complete
research process is the guiding interest of those involved in the process. Research-based
learning (or, better yet, research-based teaching [Ludwig 2011]?) orients teaching, and
thus learning as well, towards students’ existing research interests. This is reflected in the
way in which the discipline teaches its research-related aspect. Research-oriented learn-
ing goes beyond an orientation towards research-relevant issues and includes a method-
ological processing of the question based on professional standards. Beyond the question
and its method-guided processing, inquiry-based learning also emphasizes evaluation and
presentation to third parties. Here it becomes clear that research always happens within a
specific context. For Huber, even inquiry-based learning need not be objectively innova-
tive; it is a learning process within the context of scholarship that is innovative for the
individual. On the other hand, when Reinmann distinguishes between “understanding
research,” “practicing research” and “performing researching oneself,” she discovers an
order of competency development between the poles of receptivity and productivity. It is
productive, in my opinion, not to parallelize the two orders, as proposed by Reinmann (cf.
Reinmann 2015, p. 5), but to intersect them (see Fig. 32.1).

Huber distinguishes among phases of the research process, thus the subject matter, and
Reinmann distinguishes among phases of the development process, thus the activity with
the subject matter. In between, there are some relevant intermediate moments that are
significant for theology. Thus, for example, it is possible to focus on the development of
one’s own technically workable question, i.e. to strive for research-based learning within
the meaning of Huber, and to put this into a supported pre- and post-process, thereby
emphasizing the receptivity and productivity equally, which corresponds to Reinmann’s
approach to practice research (cf. X1 in Fig. 32.1). At the end of the bachelor’s degree, it
would also be possible to make inquiry-based learning in the sense of Huber’s knowledge-
based object (as “understanding research” in the sense of Reinmann) a course that should
help in the choice between an application- or research-oriented master’s degree (cf. X2 in
Fig. 32.1). Of course, the ideal goal would be for both orders to come together as students
conduct their own research throughout the process. To capture the reality of theology,
however, the focus is on the intermediate stages.
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Fig. 32.1 Matrix of inquiry-based learning. (Source: author’s representation) according to Huber
(2014) and Reinmann (in this volume)

32.2.2 Formats in Theology

32.2.2.1 Link Between Theory and Practice in the Education of Religious
Education Teachers

The training of religious education teachers includes various teaching projects that use

inquiry-based learning in religious education courses to support internships or a whole

practical semester.

The following projects exist in Protestant theology: In the case of Petra Freudenberger-
Lotz at the University of Kassel, students conduct religious education and evaluate it
according to the grounded theory research concept (cf. Freudenberger-L6tz 2007; Schmidl
2012). Heinz Streibl, at the University of Bielefeld, attaches great importance to class
observation that is oriented towards the research cycle. At the University of Osnabriick,
Caroline Teschner develops independent research questions with the students within the
framework of action research; these questions influence the teaching design as guiding
theses.

In terms of Catholic theology, the following examples can be mentioned: Guido Hunze
works with video-based reflection talks and peer learning at the University of Miinster (cf.
Hunze 2010, pp. 257-259). At the University of Wiirzburg, Boris Kalbheim develops
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criteria for material analysis with students, conducts these analyses and has developed
material for religious education (cf. Kalbheim 2013, pp. 203-206). Regine Oberle allows
students at the Heidelberg University of Education to present their pupils’ ideas on specific
topics along the research cycle in order to improve subject orientation in religious educa-
tion. In the case of Manfred Riegger from the University of Augsburg, students generate
hypotheses through participatory observations that become relevant to classroom practice
(cf. Riegger 2006).

Inquiry-based learning is used as a large-scale method to observe this in practice using
research-oriented behavior, and to refer it back both to the theory of didactics and to reli-
gious didactic theory formation. Generally, the research cycle is not taught; instead, stu-
dents in the practical phase are expected to apply the research cycle and generate results.
Research reports often document and reflect on this research experience. This format can
easily be construed as research-oriented learning in that research is pursued for the profes-
sionalization in the field of action. For inquiry-based learning, the contextual feedback of
the results is usually missing. The results are not systematically evaluated and communi-
cated in the teaching contexts or used for further development of the individual study
biography, for example. The issue is about passing through the cycle itself and the associ-
ated research-oriented behavior, which raises awareness about which processes take place
in religious education, how they are to be understood theologically and didactically, and
which options for action arise therefrom. Furthermore, the self-determined framework for
independent research is lacking. The didactic guidelines are tightly set in these teaching
projects. The “Specialization Module Specialist Didactics: Religion, Bildung, Schule,
Professionskunde” (“In-depth module for teaching methodology: religion, education,
school, study of professions”) of the Master of Education at the University of Miinster is
an example of how research-oriented learning can now be institutionally anchored in the
training of religious instructors as a “practical obstacle course” (cf. “Religious Teachers —
inside education” in Fig. 32.1).

Individual examples go a step further and ensure that the research results are made
available to the specialist discourses. Particularly productive is the Kasseler research
workshop, with its own publication series, “Beitrdge zur Kinder- und Jugendtheologie”
(“Contributions to child and youth theology”). Others take up the research results in order
to directly influence the practice of action (for example in the case of Manfred Riegger in
Augsburg, cf. Riegger 2006). In these examples, the entire process (of inquiry-based learn-
ing) is practiced.

32.2.2.2 Professional Courses with a Research Assignment

If inquiry-based learning is used in the subject modules, students should be given the
opportunity to carry out independent learning processes. Usually, such research projects
are assigned to the individual theological subjects. What is noticeable is that many projects
can be identified in church history, e.g. at Ruhr University Bochum, the University of
Oldenburg or the University of Tiibingen. At the same time, there are projects in practical
theology, for example at the University of Leipzig or the University of Frankfurt. The
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degree of support may fluctuate, but neither topics nor methodologies are specified; devel-
oping them is part of the project. The focus is on the discovery of a research-related ques-
tion and its experimental work in a self-guided learning process in the sense of
“self-research.” When such modules are evaluated, the methodology is evaluated, but not
as clearly as in the bachelor’s and master’s thesis. This is possible because it can be
assumed that the students possess the essential knowledge and methodological skills. But
that does not mean that the students are comprehensively informed about the concept of
inquiry-based learning or that process itself was practiced. Inquiry-based learning remains
rather implicit, while for students, the freedom needed for independent engagement with
a personally relevant question is at the fore (cf. “Subject-related master modules” in
Fig. 32.1).

This leads to the results being structurally continued (e.g. within the curriculum) in
theses in only a few examples. This happens at the University of Miinster and the University
of Dortmund, for example. In some cases, the result is so innovative from the outset that it
is brought to the public, as provided in the subject of church history at the University of
Bochum and the University of Tiibingen. The professional handling of the question then
becomes important, in order for the result to be able to withstand public pressure.

32.3 Sample Implementation of Inquiry-Based Learning

In the following, I would like to present an example of a consistent orientation towards
inquiry-based learning (see Fig. 32.1). In this presentation, I focus on the sequence of
learning steps, which clearly shows how the research work is introduced in the teaching
project, supported and used for further steps. The classification in the matrix (Fig. 32.1)
takes place within the representation (see Table 32.1).

32.4 Outlook for Inquiry-Based Learning in Theology:
What Needs to Be Done?

An essential task will be to network the previous approaches to inquiry-based learning in
theology. Due to the confessional boundaries and the diversity of the subject cultures, the
actors barely acknowledge one another and do not relate to one another. Usually, didactic
approaches from general higher education are adopted and applied; however, a separate
didactic discourse is still needed. Yet inquiry-based learning in particular has the potential
to make theology more widely available to university didactics, since it does not involve a
reputation for further reducing higher education to the level of school instruction or for
stripping away the emphasis on expertise in the subject.

Looking at the Table 32.1, it is clear that only a percentage of the formats has found a
place in theology and that, above all, “understanding research” is still not as well inte-
grated into the projects. If inquiry-based learning continues to be implemented within the
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Table 32.1 Project: Sifting through original sources, sorting and writing the history of German
post-war Catholicism; research on church history projects (cf. also Blum et al. 2015). Guidance:
Daniela Blum (University of Tiibingen), Florian Bock (University of Tiibingen) and Andreas
Henkelmann (Ruhr University Bochum)

Step 1

Students develop a
thematic body of
knowledge. They
practice in historical
source analysis.

Initially, several introductory sessions on post-war Catholic history and
recurring tutorials on source study/analysis are offered. On the thematic
level, the historical context in southwestern Germany is introduced.

Step 2

Students become
familiar with the
method of working
with the archive.

The joint training phase does not end with the material, but instead leads
to codified archival practices, and thus to methodological competence,
which students try out on practical examples (finding aids, etc.). The
question for lecturers is what must be learned thematically and
methodically in order to start the first archive phase. Lecturers take the
liberty of deviating from some aspects of the seminar plan and dealing
with other aspects in detail, if the research processes make this necessary.

Step 3

Students develop their
own research
questions through
independent archival
work and literature
research.

During the preparation phase, students form small groups to analyze
source materials (files, minutes, etc.) for a self-developed historical
question. There is a strong emphasis on the autonomous allocation of
time and work by students. The development phase begins with a visit to
the Diocesan Archives in Rottenburg. This is followed by a critical
evaluation of the materials, whereby special emphasis is placed on
freedom and independence in the finding of knowledge: Students find
new source material, read it, develop a research question in view of the
current state of the research, read the sources again in view of the
research question, investigate other, possibly edited sources or secondary
literature in the event that contexts are unclear, and create their own
image in answering the question using the various building blocks of
secondary literature and sources.

Step 4

Students articulate
and reflect on the
ambiguities or
problems resulting
from step 3.

In the midst of this preparation phase, a group session is held. The aim of
this session is to “stop” the initiated learning process in order to reflect
on it in terms of learning barriers. At the same time, it is about
intensively discussing the key questions, as these are the starting point
for further development. Without a key question, the search horizon
cannot be reduced to a level that can be implemented with the seminar.
The groups talk intensively about their experiences and results. Fellow
students, not the lecturers, point out possible solutions for practical and
content-related problems and act as experts on the level of question,
subject and methodological competence.

Step 5

Students coordinate
the key question,
source analysis and
literature research and
construct a narrative
about the self-
developed question.

This is followed by the second phase of on-site preparation. This phase is
similar in a central point of the first phase, namely the source reading
material. However, this reading should now refer specifically to the key
question, however. This is done in the form of a literature search to
contextualize the sources. The actual source analyses are subsequently
conducted. Literature research and source analysis are therefore mutually
dependent. As such, it is a circular process, not a linear one.

(continued)
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Table 32.1 (continued)

Step 6 At the end of the semester, the individual teams present their answers to
Students prepare their | the seminar in a final session. For the additional proof of performance in
results for their target | the sense of a summative competence measurement, the individual
group and feed their | presentations are prepared in the form of a newspaper article for the
narrative into a diocese newspaper (“Zeitschnitte” [“Cross-sections of time”] series in
cultural context. the Rottenburg Sonntagsblatt) or a scientific paper. In addition to
sharpening the historical view of one’s own local environment, the issue
of perspective analysis, contextualization and addressee-related writing
associated with the source work is sensitized.

study regulations, care must be taken to build up knowledge of what scholarship and
research are all about as specific cognitive processes. For theology, this task increases the
challenge of further developing one’s own methodology and making it transparent and
learnable for the students. In teaching practice, however, research-oriented learning is
hardly realized; at best, in this case, “practicing research” consists of imitation. It is no
coincidence that the few approaches to real “self-research” focus on research-based ques-
tions. However, those who hold true to the educational ideals of institutions of higher
learning as claimed by theology should accept this challenge, however.

The crucial test only occurs when the teaching projects and modules accept the issue of
testing, search for forms of testing “in research” and develop criteria that meet the specific
learning results of the combination of activity and subject matter (see Table 32.1). So far,
the tests of the object of measurement are more closely related to reflection on the research
process (also: “On Research”; cf. Reinmann in this volume). Without further development
of the examinations, inquiry-based learning in theology remains a rather unstructured
form, which sustains itself through the high commitment of individual teachers and stu-
dents (cf. Hunze 2010, p. 258).
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Part Il

Perspectives

Overview: Perspectives

The final chapters deal with the prospects of inquiry-based learning for institutions of
higher learning as well as for the economy and society. These chapters cover:

* Higher education development: the model for this is the University of Bremen, which
has implemented the Zurich framework;

* Universities of applied sciences: attention is focused on projects funded by third-parties
that also offer students the opportunity to conduct their own research;

* Digital media in teaching (technology-enhanced learning): the question is whether and
how inquiry-based learning generally connects with the use of new media;

* Heterogeneity: it is argued that inquiry-based learning is an appropriate tool for dealing
with increasing diversity among students in terms of prior knowledge, age or social and
ethnic origin;

* Economy and society: the focus is on employability, i.e. the employability to which
higher education studies is intended to contribute today.

One perspective on inquiry-based learning — for which, regrettably, we were unable to
create a separate chapter — is that of continuing education. The box below gives an exam-
ple of how inquiry-based learning has been used in continuing education for older stu-
dents. Inquiry-based learning could also find its place in professional continuing education,
from architecture to social work.
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Box 1: Inquiry-Based Learning with Older Students
Markus Marquard, Managing Director of the Center for General Scientific
Continuing Education (ZAWiW) at Ulm University

“Learning: for oneself, with others, for society”’: General scientific-oriented con-
tinuing education for interested older individuals is a central task of ZAWiW (cf.
Marquard 2014). As a section in the department for Humanities at Ulm University,
the ZAWiW is bridging the gap between academia and the citizens of Ulm with
academic weeks, inquiry-based learning and extracurricular studies. The ZAWiW
was founded in 1994 in response to the growing demand for general, multidisci-
plinary continuing education for the third age (U3A). The main task of the ZAWiW
is to develop innovative educational programs that address the interests and continu-
ing education needs of the participants, and that strengthen their own activities in the
sense of inquiry-based learning.

Inquiry-based learning: Inquiry-based learning at ZAWiW is largely based on
self-guided forms of learning; learners independently determine the topic of research
and learning, as well as the research strategies and methods for handling the topic.
Inquiry-based learning can be done both in individual work and in group work. It
can be very theory-oriented and also practice-oriented; however, it should also
always be supported scientifically and in accordance with the subject.

“Inquiry-based learning” working groups allow older people to self-determinedly
research interesting issues based on their life and work experiences. Senior citizens
independently develop the question in inquiry-based learning and identify appropri-
ate methods with the encouragement and support of experts and older students
(Stadelhofer 2006). They are supported by project leaders and older students when
questions and problems arise or when there is a need for qualification, yet still con-
duct their own research.

The main topics of the working groups were regional history or contemporary
witness work, cultural history and urban sociology, as well as topics from the fields
of the natural sciences, economics, medicine and psychology. Over the years, how-
ever, working groups have also been formed on the topic of “Europe” or the topic of
“old — young.” Oblique research topics, or research topics that would otherwise
often remain unaddressed and forgotten, are often taken up.

An important aspect of inquiry-based learning is the orientation of the research
process towards the product and result, i.e. in the end, there are publications, exhibi-
tions or other products that are made available to the public. Examples include exhi-
bitions about Willy-Brandt-Platz in Ulm and the artist Richard Liebermann,
brochures on the occupation period, the post-war period, about Wilhelmsburg as part
of the Federal Fortress of Ulm, etc.

(continued)
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Box 1: (continued)
Further developments and challenges

Inquiry-based learning was established at the ZAWiW early on, in the mid-1990s.
Today, it is possible to identify developments which show that a review of the con-
cept would be meaningful. Thus some of the working groups are struggling with the
increasingly advanced age of their participants, which is reflected in the difficulty of
integrating new learners into work on the one hand and, on the other, in the ever
increasing age of the participants, who are sometimes at the limits of longevity, and
who are no longer in a position (or have no desire) to participate to the same extent
as before and contribute with a corresponding effort and a high degree of commit-
ment to the work.

Stadelhofer, C. (Hrsg.). (2006). Forschendes Lernen als Beitrag zu einer neuen
Lernkultur im Seniorenstudium. Neu-Ulm: AG-SPAK-Biicher.

Marquard, M. (2014). Lernen im Alter — Aktives Altern selbst gestalten! In K. W.
Schonherr & V. Tiberius (Hrsg.), Lebenslanges Lernen. Wissen und Konnen als
Wohlstandsfaktoren (S. 113—-126). Wiesbaden: Springer VS.
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Inquiry-Based Learning as a Teaching Profile 3 3
at Institutions of Higher Learning -
The Example of the University of Bremen

Margrit E. Kaufmann and Heidi Schelhowe

“Inquiry-based learning” is set to be promoted as a trendy concept. Numerous institutions
of higher learning are involved in projects relating to inquiry-based learning and declare it
a distinguishing feature of their teaching. This applies in particular to research-intensive
universities. What does inquiry-based learning mean for higher education development? Is
inquiry-based learning suited to serve as the strategic orientation of the entire institution?
And how can this be implemented beyond a guiding principle and mere announcements at
an institute of higher learning? How can the greatest possible number of actors be involved
in these processes? And what should be taken into consideration in so doing? The follow-
ing article addresses these questions and refers by way of example to activities and experi-
ences in the profile development for inquiry-based learning at the University of Bremen.

33.1 Inquiry-Based Learning and Higher Education Culture(s):
Reference to Teaching-Learning Research Traditions

Inquiry-based learning can neither be prescribed nor directly controlled by the university
administration. In essence, it is essentially based on the Humboldtian educational ideal of
the unity of research and teaching, relative to which institutions of higher learning position
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themselves differently. The University of Bremen, which was founded as a reform univer-
sity in 1971 and selected as a “University of Excellence” (Exzellenzuniversitdt) in 2012,
emphasizes this unity (Huber et al. 2013). The teaching profile of inquiry-based learning
has a significant history in the project-based study here, what is known as the “Bremen
model,” as a teaching profile of the founding period (Schelhowe 2013). The course of
study was initially organized for all subjects in the form of projects with interdisciplinary
and socially relevant topics. Lectures and seminars were designed to support these proj-
ects. The aim was to promote a research-oriented, independent attitude in students. To
date, this tradition of project-based studies has continued in various subjects and has been
kept alive by individual instructors despite large-scale (“mass”) studies (Robben 2013).

Distinct experiences in interdisciplinary collaboration reinforce the research-oriented focus
of instruction at the University of Bremen, and the internal culture of consensus enhances its
implementation. What is characteristic of the teaching profile at the University of Bremen is
thus the focus on research-based study from the beginning, the curricular anchoring of a com-
prehensive General Studies portion, as well as the supportive integration of e-learning por-
tions in the teaching programs (Universitidt Bremen 2015b, translated).

These objectives are taken up, discussed and formulated in the process that has been
initiated to develop and hone a guiding principle for teaching at the university. The guiding
principle was developed by the Academic Senate’s Teaching Commission, which was
established for this purpose, reviewed and amended by all departments and deanships, and
finally adopted by the Academic Senate, the supreme governing body of the university’s
self-government. This process, in which the involvement of students is of central impor-
tance, is based on numerous measures for the development and promotion of teaching.

If inquiry-based learning is anchored in the guiding principle, this raises questions not
only about the characteristic features in the subject culture that must be taken into consid-
eration, but about a common concept of inquiry-based learning as well. In the cross-
university exchange, for example at the 2015 “Projekt nexus” meeting of the German
Rectors’ Conference, “Inquiry-based learning: subject-specific discrepancies and exami-
nationformats” (“Forschendes Lernen: fachspezifische Differenzen und Priifungsformate™),
the disunity in terms of concepts and applications of inquiry-based learning became clear.
In his keynote address at this conference, for example, Ludwig Huber recommended
drawing a distinction between inquiry-based learning in the narrowest sense, research-
oriented and research-based teaching and learning.

The University of Bremen cooperates with Ludwig Huber and other experts in didactics
with respect to inquiry-based learning, in particular with Peter Tremp and Tobina
Brinkmann, who advised us on the understanding of the concept and its implementation.
According to Ludwig Huber (2013, p. 248), the phases of inquiry-based learning are to be
thought of as recursive loops. They consist of the introduction and identifying a question,
developing information, acquiring methodological knowledge, developing a research
design, conducting research, developing and presenting the results, and reflection. Going
through a holistic research process structured in this way from start to finish is not possible
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in every module and not possible to the same degree in every course. There are ways to
show how inquiry-based learning can be implemented, not only as a methodical, didactic
principle in individual courses, but as an overall strategy of a scholarly attitude of instruc-
tors and students in the breadth of course offerings, however.

The “Zurich framework™ concept (Hildbrand and Tremp 2012) lends itself to this, as it
is oriented towards study activities in the curriculum and systematically links teaching and
research. It takes the objectives of a course of academic studies as its starting point and
focuses on the study activities. This model lends itself to structuring and simplifying the
complex challenges that are implicated with inquiry-based learning (for more about the
Zurich framework, see Mieg, in this volume).

33.2 Inquiry-Based Learning and Higher Education Development:
Promote the Vanguard and Expand Inquiry-Based Learning

The measures of the administration of the University of Bremen with which inquiry-based
learning is initiated, promoted and disseminated will be sketched out and discussed below.
The “Semester Summit,” a biannual discussion meeting between university board and
students where the topics are current issues impacting studies and teaching, was turned
into a work group dealing with inquiry-based learning at the University of Bremen, in
order to come up with “recommendations” for the departments.

An important element for the overall university estimation of teaching and for the
improvement of its quality is “Teaching Day” (“Dies Academicus’), which is held annu-
ally. On this day, students and instructors work together in the morning on improvements
in teaching and studies (see Ghaffarizad et al. 2015), and participate in an interdisciplinary
program in the afternoon. In the evening, a prize for excellence in teaching (“Preis fiir gute
Lehre”) is awarded. This prize acknowledges instructors whose examples from their day-
to-day teaching practice are worth imitating as best practice.

In preparing the application for the second round of the federal and state governments’
2012 “Excellence Initiative” for the promotion of science and research at German institu-
tions of higher learning, which refers to outstanding research, it was clear to the university
administration that teaching and research belong together at the University of Bremen and
that this must also be explicitly stated in the application (Schelhowe 2013, p. 11). When
Heidi Schelhowe made inquiry-based learning her main focus in this phase during her
candidacy for the position of Vice President Academic, it received a surprisingly warm
reception from many areas of the university. It was possible to initiate a call for tenders for
the promotion of inquiry-based learning projects using an internal university fund, which
the state government provided the university so that it could prepare the Excellence appli-
cation. Ten outstanding projects were selected with the objective of setting a standard for
inquiry-based learning; the projects were assessed by experts, and participants trained,
advised and evaluated in workshops.
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New offerings for inquiry-based learning were increasingly integrated into the higher
education didactic training courses in accordance with the profile development. Here, spe-
cific, subject-didactic courses are needed. The quality assurance and improvement mea-
sures that are implemented by the instructors also require additional resources. In order for
inquiry-based learning to be carried out in a manner that reflects an awareness of and
sensitivity to heterogeneity, and in order for student-centered teaching-learning research to
be made possible, new connections were established between different areas of the institu-
tion. Inquiry-based learning was linked with the university’s intersectional diversity pro-
cesses (Kaufmann et al. 2015). At issue is the conscious handling of the diversity of the
members and organizational units as a cross-sectional task with the objective of increasing
opportunities, social inclusion and educational justice.

With funds from the “Teaching Quality Pact I,” the joint federal-state program for
improved study conditions and increased teaching quality in the Federal Ministry of
Education and Research, it was possible to fund projects concerning inquiry-based learn-
ing and dealing with heterogeneity on a large scale from 2012 to 2016 under the title
“ForstA — inquiry-based learning right from the start” (“ForstA — Forschend studieren von
Anfang an — Heterogenitit als Potential”), the intention being to permanently implement
these projects. The Study Deans of the faculties and the faculty members were asked to
develop related teaching concepts. As with the funding of the projects in the framework of
the Excellence application, the objective was not just to promote the vanguard and to set
standards. Rather, the program explicitly encroached on the subjects and departments so
that individual measures and steps (e.g. in the methodology and didactics of so-called
mass lectures as well) were also promoted and made visible, which has an impact on the
overall inquiry-based learning profile. In the application and in its implementation, we
therefore worked with a more strictly defined concept of “inquiry-based learning.”

In terms of sensitization to the heterogeneity among students as a decisive aspect in
improving studies and teaching, the university was involved with the “Quest” survey con-
ducted among students in the major project “Diversity as opportunity” (“Vielfalt als
Chance”) at the Center for Higher Education Development (Centrum fiir Hochschul-
entwicklung, CHE), in parallel to promoting the quality agreement. The project is an ano-
nymized survey on the diversity of students and their self-assessment of their success in
their studies at institutions of higher learning (Kaufmann 2013, 2015). At the same time,
the university participated in the “Different better!” (“Ungleich besser!”) project of the
Donors’ Association for the Promotion of Humanities and Sciences in Germany
(Stifterverband fiir die Deutsche Wissenschaft) and were subsequently audited for
“Diversity University” (ibid.). Through engagement with nationwide diversity projects in
conjunction with diversity research, didactic and structural approaches have been devel-
oped to raise awareness of inequality and how to deal with heterogeneity and diversity in
inquiry-based learning (Kaufmann and Satilmis 2015; Satilmis, in this volume).
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The starting point for the ForstA project was a SWOT analysis. The process identified
critical phases in the course of studies upon which special emphasis is placed in the ForstA
concept. This was oriented towards the “student lifecycle,” from orientation week to the
graduation phase, and focused on four pillars:

1. “September Academy” as a bridge from school to university, by means of which stu-
dents come into contact with material and methods that are relevant to their subject;

2. the reform of the introductory phase of the course of study, whereby subject-related
research is accentuated and components and methods of inquiry-based learning are
incorporated into major courses;

3. the profiling of general studies in the sense of heterogeneous, autonomous research-
related study in order to acquire key competencies and

4. support during the graduation phase and transition into professional fields by promot-
ing learning communities and writing workshops.

The acting Vice President Academic, Thomas Hoffmeister, also fosters the focus on
inquiry-based learning. As part of the Biindnis fiir Hochschullehre (Alliance for Higher
Education Instruction), “Lehre Hoch N” (“Teaching to the nth degree”), to which the
Stifterverband fiir die Deutsche Wissenschaft (Donors’ Association for the Promotion of
Humanities and Sciences in Germany) and other high-ranking foundations belong, he will
be setting up a “Standing Conference for Excellence in Teaching” starting in 2016 (G6tz
2015). The conference consists of 30 university members of all status groups — students,
scholarly and non-scholarly contributors, and university instructors. The goal is to
exchange information about quality criteria and opportunities for the further development
of teaching within the university and in an interdisciplinary manner, to strengthen the unity
of outstanding research and teaching, and to promote the widespread impact of innovative
teaching projects.

33.3 Inquiry-Based Learning as a Degree Program Profile:
Faculty-Cultural Concretization

The University of Bremen was again successful in the second competition, “Teaching
Quality Pact” in 2015. “ForstA integrated’ (“ForstAintegriert’) started in 2017 and built
on the activities of “ForstA.” It was intended to expand teaching excellence and to create
an even stronger connection with research excellence. Going beyond projects to individual
study phases, the focus is subsequently on the issue of coherent curricular processes in
research-based study.
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Vice President Thomas Hoffmeister explained the developmental perspective for teach-
ing at the University of Bremen and the goal of “ForstA integrated” as follows: “We are
building on experiences with inquiry-based learning in individual modules and projects;
however, in the coming years, we would like to orient teaching in entire degree programs
towards the concept at the University of Bremen” (Scholz 2015, translated). At the same
time, the tried-and-tested program items from “ForstA” are being further developed. In
contrast to the past, the program, “Uni-Start,” is intended to offer students support not just
before or directly at the beginning of their studies, but also throughout the first semester,
for example through tutors and mentors. “Uni-Start” is intended to facilitate the transition
to university and prepare new students for demanding inquiry-based learning.

The project, “Inquiry-based learning as a degree program profile” “Forschendes Lernen
als Studiengangsprofil,” FLASP), which was financed by the Higher Education Pact, was
the pilot project for this concept, which, in contrast to the individual project promotion,
oriented entire degree programs towards inquiry-based learning. To this end, from 2015 to
2017, three entire degree programs were examined and redesigned in terms of their cur-
ricular and modular design, and the didactic implementation. As in the case of promoting
individual courses within the framework of the Excellence Initiative, this was intended to
set standards and create excellent role models. The concepts for the bachelor’s degree
programs in biology and cultural studies and for the master’s degree program in public
health were selected (Universitdt Bremen 2015a). The goal of the FLASP project was to
support the pilot disciplines with additional resources to develop their subject-specific
access to inquiry-based learning and handling of heterogeneity with a high standard and
high degree of visibility. The degree programs should be reviewed, planned and imple-
mented with an eye towards promoting students’ research-oriented behavior in order to
show other degree programs possible paths to profile development as best practices.
Decisive for the development of the degree programs is the collaboration of instructors,
students, and those instructors responsible for the module who, after modularization, have
the task of bundling individual courses into meaningful units according to their description
in the module plans.

Inspired by the “Zurich framework™ (see above, Hildbrand and Tremp 2012), the mod-
ules of the degree programs should be coordinated with one another in terms of curriculum
and didactics in such a way that the students run through the various phases of research
during the course of studies: “Planning and implementation should be such that, as stu-
dents progress, they increasingly develop competence in assuming research-oriented
behavior that may take effect when they take up a professional activity, or that prepares
them to embark on a master’s degree, doctorate or activity in research and teaching. A
particular concern is reaching students across the breadth of their heterogeneous premises
and interests” (Universitidt Bremen 2014, translated).
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33.4 Unresolved Questions and Outlook: What Can Be Transferred
from the Example?

The article makes it clear that every university must develop a teaching profile that accom-
modates its own teaching tradition and communication cultures. The University of Bremen
can build on its tradition of project-based learning and is characterized by decentralized,
low-hierarchical structures. What is true not only here, but presumably for all institutions
of higher learning, however, is that inquiry-based learning can neither be set up from the
outside nor easily implemented from above. It must evolve from teaching practice, which
is to say, starting from the individual instructors and growing from their commitment. The
University of Bremen is characterized by participatory approaches to teaching and aca-
demic studies. There are numerous opportunities for exchange in institutionally secured
meetings on committees and through activities in working groups, workshops, further
education, semester summit meetings or on the occasion of Teaching Day. The students’
perspectives, their experiences as inquiry-based learners, are central to these processes. An
important element in communicating about teaching, learning and researching is creating
an “organ”—in our case, the “RESONANZ. Zeitschrift fiir Studium und Lehre” (Magazine
concerning academic study and teaching), which, like the prize for excellence in teaching,
contributes to establish a teaching and learning profile.

The “bottom-up” processes must be supported by binding statements by those bodies
responsible for making decisions about the teaching profile at the faculty level, as well as
at the university’s administrative level. Instructors’ commitment needs to be appreciated
“from above,” embedded in an overall strategy and structural anchoring. What a university
administration can do with a specific strategy (and the resources promised and made avail-
able!) is to pool its forces and provide incentives to those who would face the challenges
and provide assistance. It is important to set standards by means of what are termed “light-
house projects” and to show what excellent teaching and inquiry-based learning could
look like according to its narrow definition. At the same time, it also requires a low floor —
easy access which allows all or at least many instructors to take steps in the direction of
inquiry-based learning without a great deal of effort and without special conditions.

The University of Bremen is an example of the conscious, fruitful and absolutely neces-
sary combination of inquiry-based learning and an orientation towards heterogeneity.
Inquiry-based learning requires that diversity be consciously addressed. There are differ-
ent prerequisites for institutions of higher learning that must be considered and included
in the process of profile development. Some faculty or higher education cultures may not
be consistent with inquiry-based learning. In that case, it would be wrong to jump on the
bandwagon and follow the trend. There are many other valuable opportunities for profile
development and quality improvement in teaching that address specific concerns and cul-
tures, and that positively appeal to specific groups of instructors and students.
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Universities of applied sciences in Germany (Fachhochschulen) have a track record of
success and are increasingly regarded as universities of applied research. However, they
lack the right to award doctorates, have no non-professorial academic teaching staff, and,
historically, their faculty members have had a very high teaching load.

These days, research is necessary not only so that future challenges can be tackled but
also so that study content is kept up-to-date, the teaching and learning environment is
modern and equipped with multimedia capability, and scientifically sound, (socially) criti-
cal thinking is preserved. The qualification of students as future employees in companies,
public administration, and institutions must be ensured by the institutions of higher learn-
ing and adapted to the current state of scholarship. Students should have practical oppor-
tunities to implement the postulate asserting the unity of research and teaching by
becoming actively involved in scholarship. Inquiry-based learning, in particular, makes
this possible. Third-party funded projects, especially at universities of applied sciences,
can be used as a starting point for independent initiatives to help strengthen students’ prac-
tical involvement in research processes, sciences, and knowledge management. The inte-
gration of research and learning into universities of applied sciences requires further
structural support on the part of both the university administration and policymakers.
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34.1 Historical Understanding of Research and Teaching,
and Current Issues

The German university reforms initiated by Wilhelm von Humboldt led to the type of
research universities that are common today and were likewise adopted by the newly founded
American universities. One hundred and sixty years later, the student revolts of the late
1960s led to a series of changes at German universities. Around 1970, university reform gave
rise, among other things, to concepts aimed at linking research and teaching more effec-
tively. This included project seminars, action research, and, most importantly, inquiry-based
learning. Almost 50 years ago, the Federal University Assistants’ Conference (BAK) pub-
lished a programmatic paper on inquiry-based learning. Its tenets state that the following
principles apply to university learning (BAK 1970, pp. 11-12, translated):

* A scientific education and participation in science: “First of all, ‘scientific’ means
training by scientists, in a science, and for a science-dependent profession, which
demands systematic, independent, and critical work in a certain area.”

* Process character: “Science is a dynamic implementation or process of research and
reflection, not the static possession of certain knowledge or techniques.”

* Practice orientation: “The validity of these goals, even for a predominantly job-related
scientific education, must be explicitly determined.”

* Learners’ active acquisition: Scientific training “must [involve] participation in this
implementation, and thus the cognitive process, or at least replication, but never the
mere adoption of existing results.”

* Active action: “The postulate of the unity of research and learning corresponds to the
[...] postulate of the unity of research and teaching.”

* Scope of application: “Learning as research or inquiry-based learning is therefore not
simply a didactic problem for previous universities but also a didactic problem for uni-
versities of applied sciences.”

Practice-oriented, scholarly training in dynamic, active cognitive processes is thus valid
not only for universities but also for universities of applied sciences. For example, in its
founding years, the Brandenburg State Commission for Universities of Applied Sciences
recommended

building up sufficient capacities for applied research and development at universities of
applied sciences [...]. Application-oriented research and development were the original tasks
of universities of applied sciences. Fulfilling these tasks is important, on the one hand, in
order for practice-oriented teaching to be constantly updated, since research and development
at universities of applied sciences takes place in close dialogue and task-related cooperation
with the professional world and is oriented towards current problems. At the same time,
research and development can contribute to the intensification of creativity and the capacity
for innovation, especially in the medium-sized companies in the region (BBLF 1993,
pp. 18-19, translated).



34 Inquiry-Based Learning from the Perspective of Universities of Applied Sciences 367

In this sense, universities of applied sciences operate in a manner that is in the tradition
of Wilhelm von Humboldt. Nevertheless, the right to award doctorates — the right demanded
by Humboldt for universities — continues to be denied them. Universities of applied sci-
ences therefore have no positions for doctoral candidates as academic teaching staff in
their standard set-up and are dependent on third-party funded research projects for their
research structure. The activities of research associates that are funded by third parties
closely relate to the work packages defined in the research projects, as a rule, and are not
associated with teaching activities. Maintaining the unity of research and teaching tends to
be more voluntary here or is one of the responsibilities that falls to the university profes-
sors, who, as a general rule in Germany, receive no additional monetary incentive from the
third-party funded research projects and face the problem of being overburdened with a
very high teaching load of 18 semester hours per week (SWS) and usually enjoy only
limited reductions in their hours for research projects.

34.2 Modern Instruction at Universities of Applied Sciences:
Requirements for Instructors and Learners

Within this context, we must again raise the question of what exactly good teaching is,
and the extent to which it is also geared towards occupational qualification and a
focus on the students aligned with the Bologna reform and the acquisition of competen-
cies (cf. Hannemann 2012). In 2000, the German Rectors’ Conference (Hochschul-
rektorenkonferenz) found that a new quality initiative was needed in project-oriented
teaching and forms of learning, problem-centered learning, variable forms of support,
and competency-oriented forms of examination. New forms of instruction and learning
therefore mean that learners must adapt to changing demands. Mandl and Reinmann-
Rothmeier (1998, p. 198, translated) summarize the additional burden that modern
teaching places on instructors and learners as follows:

» Situated learning on the basis of authentic problems: i.e. the starting point for learning
processes is authentic problem situations that, owing to the realistic nature of their
content and their relevance, motivate students to acquire new knowledge or new skills.

e Learning in multiple contexts: in order to prevent newly acquired knowledge or skills
from remaining fixed on a particular situation, the same content is learned in several
different contexts.

* Learning from multiple perspectives: in the learning context, the fact that it is possible
to view individual content or problems from different perspectives, or that it is possible
to explain them from various angles, is taken into account.

e Learning in a social context: [...] learning together and working with learners and
experts within the context of situational problems are part of as many learning phases
as possible.
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Combined with modern media, the modern teaching and learning environment catering
to different group strengths requires intensive and time-consuming preparation, which, as
a rule, is carried out by the professors themselves at universities of applied sciences. A
change in the roles of instructors and learners will also be a part of this change in higher
education instruction. Learners should learn much more actively and in a more self-
organized manner and should be able to solve problems in a variety of contexts. Instructors
are therefore developing into learning facilitators and are experimenting with new didac-
tic concepts and online learning materials in their (subject-related) teaching. This can only
succeed if instructors receive practical help and support by means of an organizationally
embedded didactic infrastructure. The prerequisite for this is their nationwide institutional
involvement in the university of applied sciences, which creates space for the accompany-
ing development of more far-reaching strategies. A strategy for good teaching at universi-
ties of applied sciences should be developed in a transparent and participatory way,
providing concrete support measures with human and financial resources and addressing
the question of the credibility of new methods in a manner that is motivating for instructors
(Box 34.1).

Box 34.1: Third-Party Projects as an Opportunity for Universities of Applied Sciences

The project, entitled “InterKomp KMU 2.0,” aimed to develop modular continuing
education courses for small and medium-sized companies (SMEs) at the interface of
engineering and culture on the subject of “international IT-based project and knowl-
edge management in a multicultural environment.” It was implemented as a joint
project by TH Wildau and HWR Berlin and corporate partners from Berlin and
Brandenburg (Scholl 2013) and funded by the Federal Ministry of Education and
Research (BMBF). As a result, two training courses were developed by the project
team of the TH Wildau and put online for free use by employees of very small,
small, and medium-sized companies and trainers under Common License 3.0 for
non-profits (InterKomp KMU 2.0, 2013). The online course, “Interkulturelles
Arbeiten” (“Working interculturally”), also includes two role-playing games that
were developed by students and converted into videos, each presenting a positive
and a negative variant on the topic of intercultural collaboration in companies from
Bulgaria and Germany. The student contribution was created as a project assignment

(continued)
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Box 34.1: (continued)

in the course “Verwaltung und Recht” (“Administration and Law”) on the subject of
“Verwaltungsinformatik/Projektarbeit” (“administrative informatics / project work™)
in the winter semester of 2012/2013. This includes, among other things, the recogni-
tion of behavioral patterns and the backgrounds for such patterns. Examples are
given for the individual problems of the users by way of support. Role play involves
a freer, more relaxed engagement with relevant situations. In the case of genetic
learning, the topic and timing were broadly specified, especially as co-workers from
the actual project were available to provide voluntary (unpaid) help and advice to the
project team, which consisted of three students. Challenges were also based on for-
mal and organizational issues. For evaluation purposes, the learning scenarios were
independently designed and filmed by the students; many problems and errors had
to be dealt with independently, which is why a degree of inquiry-based learning was
included.

Seventy-five percent of another research project, “TEDS @wildau,” was funded
by the Ministry of Science, Research, and Culture of the State of Brandenburg
through the e-learning and e-knowledge program of the European Regional
Development Fund (ERDF) and 25 percent was financed by the TH Wildau. The
project is based on the idea of comprehensively involving user needs in the develop-
ment of online information systems and learning platforms. In order to achieve this
goal, the highly flexible analysis and survey system, referred to as the TEDS frame-
work (cf. Scholl and Eisenberg 2011), was developed electronically as a product,
“TEDS*MOODLE,” and implemented as an activity in Moodle. It was made avail-
able to users (Scholl et al. 2014) in order to obtain sound evidence that could be used
as a basis for improving the Moodle learning platform and its various virtual course
“rooms.” There were underlying questions about whether to standardize or differen-
tiate the design based on target groups, and about the user experience or user expec-
tations when dealing with Moodle. Students were first included in the 2013/2014
winter semester as part of their fifth semester (subject-related project work) and the
first semester (subject-related empirical methods) while “TEDS*MOODLE” was
still in development. As a result (Wiesner-Steiner et al. 2014; Scholl 2014; Scholl
2015), students have been actively involved in and experiencing the practical side of
scientific work from the very first semester, motivated by their own choices.
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34.3 Inquiry-Based and Genetic Learning Through
Third-Party-Funded Projects

With regard to teaching and research, the BAK criticized the conditions prevailing at the
time, which in many cases still pertain, in that many degree programs are structured in
such a way that conducting research or participating in these programs only becomes pos-
sible after certain basic systematic knowledge has been acquired and certain courses in
auxiliary disciplines have been completed (BAK 1970, p. 12). The BAK (1970, pp. 13-15)
distinguished between three related but differentiated forms of university learning:

e “Inquiry-based learning as participation in the current research in the discipline or as
the realization of potential research tasks, in some circumstances, beyond the previous
framework, with all the disappointments, risks and hardships that are involved in
research.”

* “Genetic learning as a reenactment of important cognitive processes from the initial
questions, through the difficult stages, to the result.” The main way this differs from
inquiry-based learning is that “from didactic points of view, the choice of problem,
hypotheses, and methods is, to a certain extent, controlled by the instructor.”

e Critical learning as “a course of study with specific research-oriented attitudes and
behaviors that prompt an awareness of significant questions and problems in the disci-
pline by means of special courses and experiences.”

In my many years of teaching practice through real student projects based on third-
party-funded projects, learning has primarily occurred to date as a mixture of inquiry-
based, genetic, and critical learning. On the one hand, there is not enough time available
for me to avoid intervening in the projects in a supervisory manner. In this respect, the situ-
ation has changed significantly over the course of the Bologna Process and as compared to
the 1970s. On the other hand, most students at universities of applied sciences expect
guidance as well as intensive support from instructors and express their displeasure when
their expectations are not met. As the BAK (1970) explained, the advantages of genetic
learning over a mere transfer of knowledge are obvious: motivation, problem awareness,
skills, retention, and attitude. In contrast to pure inquiry-based learning, the drawbacks are
that “the independence of students can unfold only within an arranged or simulated situa-
tion, while their maturity, frustration tolerance, and motivation are not radically put to the
test” and “the psychological situation of the group is not optimal because of the difference
in information on the one hand, and the difference in risk on the other, and the potential
team leader again primarily plays the role of instructor.” (BAK 1970, p. 25, translated).
The actual student projects are very risky for an instructor.
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34.4 Conclusion and Outlook

In summary, inquiry-based learning means independent project work with an unlimited, or
at least a high risk of errors and detours, which is why the intensive, academic support of
professors and lecturers as learning consultants or mentors is necessary: an individual with
extensive teaching and research responsibilities can scarcely manage this. On the other
hand, there were signs that were “much more distressing than encouraging” (BAK 1970),
with regard both to the students — their indifference, unreliability, lack of consistency, and
low demands — and to the academic tutors, who are regarded as indispensable for inquiry-
based learning, but whose cooperation can only be secured through payment: additional
challenges that still apply today.

Real third-party funded projects can be used as a starting point for independent student
projects in order to reinforce the practical integration of students in research processes,
scholarship, and knowledge management. Research or genetic learning can be carried out
through student projects with real implications, but this presents a huge challenge in terms
of effort and time for all involved, both learners and instructors. Inquiry-based learning
and genetic learning both require the instructor to develop a clear didactic concept, orga-
nize the students into small groups, and provide multimedia materials, all in advance. The
official subdivision of the students into small groups ties up additional capacity and often
fails, owing to the curricular nature of a degree program. Instructors receive no credits for
unofficial subdivisions.

The success story of the universities of applied sciences in Germany is qualified by the
dilemma of their professors: if they take the demand for the unity of research and teaching
seriously, then they need to be active and innovative in both areas at the same time. As a
general rule, professors at universities of applied sciences only have access to non-
professorial academic teaching staff and no academic support. Moreover, they are often
restricted to a research team financed by third-party-funded projects that has no teaching
function. Similarly, professional, outward-oriented, and internationally recognized
research with prestigious scientific publications is mostly only possible through third-
party funding. This is laborious and exhausting: national, EU-wide, or international proj-
ect applications must be written, calculated, and submitted on time. Authorization is not
guaranteed. In addition, the current funding rate for BMBF development programs, for
example, is perhaps only 5 percent to a maximum of 15 percent. The projects approved
after a month-long assessment (sometimes more than a year) are not easy to manage with
what are usually scarce human resources. Voluntary support for ensuring the unity of
research and teaching in the sense of exploratory or genetic learning currently involves
self-exploitation in many cases. Moreover, the academic staff in third-party-funded proj-
ects regularly make use of the possibility of a cumulative dissertation — i.e. obtaining a
doctoral degree by having pieces published in a variety of prestigious journals — and this
is also often done outside paid working hours.
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Challenges in the future will be determined by considering past experience: inquiry-
based learning must be explicitly included in the module descriptions at the universities of
applied sciences. Important requirements remain: there should be a significant reduction
in the high teaching load at universities of applied sciences; consideration should be given
to the idea of working in smaller groups; the time-consuming nature of inquiry-based
learning should be recognized in the curriculum through sufficient semester hours per
week (SWS) and ECTS, as well as the introduction of non-professorial academic teaching
staff at universities of applied sciences. The integration of research and learning at the
universities of applied sciences thus requires structural support from policymakers, which
will involve extra funding, and from the universities of applied sciences themselves, which
must develop a research infrastructure and culture. In addition, the right to award doctor-
ates, which these institutions have hitherto been denied, would provide important impetus
for ensuring future-oriented research and the unity of this research with teaching.
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Inquiry-Based Learning with Digital Media 3 5

Sandra Hofhues

35.1 Inquiry-Based Learning with Digital Media:
More Questions Than Answers

How can academic teaching and learning be shaped in conformity with recent reforms in
higher education and education policy? What role could digital media play in implement-
ing research-oriented concepts? If you ask yourself questions like these, you will quickly
find a wide range of existing concepts and approaches in institutions of higher learning
and grapple with a vast number of scholarly and practice-oriented publications in Europe
and the U.S. (Hillen and Landis 2014). The current challenges range from adequate spatial
or technical infrastructure, e.g., the open accessibility of information and knowledge in
libraries to the individual critical handling of technological developments, to name but a
few. These challenges are more likely to arise due to a more open and largely problem-
oriented form of teaching, and are not necessarily related to the use of digital media. How,
for example, do students manage to pursue their own (research) questions during their
studies and throughout their studies? Are there any new opportunities for implementing
research-oriented teaching or inquiry-based learning through the use of digital media?
The present article therefore takes up the difficult task of systematizing the discussions
in such a way that they are of scholarly and practical value. The use of digital media is
without a doubt an essential development that has occurred in the last two decades, con-
fronting higher education institutions with new and unprecedented challenges, regardless
of whether they are engaged in inquiry-based learning and teaching or not. In the German-
language discourse, two developments are central to an integrative understanding, the
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latter being more the focus of this text: To begin with, federal and educational develop-
mental programs succeeded in politically placing inquiry-based learning on the agenda
again (e.g., Huber 2014; Reinmann 2015b) and in systematically (re)implementing it in
institutions of higher learning. Secondly, many of the ideas and concepts being pursued
aim at the parallel use of media, which is why there is an increasing conceptual merging
of inquiry-based learning and technology-enhanced learning (TEL), understood as inquiry-
based learning using digital media. At all stages of the (empirical) research process, digital
media therefore serve the purpose of helping to achieve the learning objectives and in
developing problem-solving strategies or extensive scientific skills, in addition to special-
ist knowledge. While tools are often initially introduced by faculty, it is likely that students
will come back to these tools on their own as their knowledge and experience increase, or
that faculty will make other, more complex tools available. What appears to be a logical
consequence of the practical justification is slowly becoming interconnected in the related
scholarly communities: thus the discourses on inquiry-based learning at the university are
mainly conducted in academic teaching and learning, organized in Germany by the
German Society for Academic Teaching and Learning (Deutsche Gesellschaft fiir
Hochschuldidaktik). Questions as to the appropriate use of media tend to instead focus on
representatives of information technology or technology-enhanced learning, which are
usually established in the Society for Information Technology (Gesellschaft fiir Informatik,
e-learning specialist group) or in the Society for Media in Science (Gesellschaft fiir
Medien in der Wissenschaft, GMW).

35.2 Appropriate Media Use: Views on Technology-Enhanced
Learning

In a TEL view, media are understood to be digital tools that support teaching and learning.
These may be digital resources that are provided for learning, but they may also help
improve communication and collaboration in courses (cf. Hillen and Landis 2014). Within
specific subject cultures, as witnessed in the social sciences, digital media also support the
collection and evaluation of data, or are the subject of theoretical engagement (e.g.
Diirnberger 2014, p. 248 et seq.). Thus, almost every subject culture would be allowed to
develop its own media usage strategy. In TEL, however, despite the everyday practices of
its researchers, the departmental media strategy did not place value on assessing either the
amount of media used or whether it was even used. Instead, the importance of media in
attaining these practices is considered to be based on the learning objective of the course.
Accordingly, the “education problem” (Kerres 2012, p. 276) will first be clarified before
the use of media is specified. Thus, the planning of the course is somewhat decoupled from
the respective technological development (Schulmeister 2007, p. 393). Before the actual
use of media can be clarified, the learning objectives of a course must be determined.
Modules and curricula provide a basic orientation for the context of higher education. The
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personal attitude of the instructors is also crucial in determining how learning ultimately
can and should be achieved using media.

An important insight concerns the use of media by students themselves: Today’s
instructors must assume that in addition to the media offerings formally planned for the
course, additional tools will be used by the students. These are used to allow students to
organize themselves, to share and/or collaborate (e.g. self-initiated student groups on
Facebook, instant messenger services such as WhatsApp, or pictures on Instagram). Such
modified, highly individual usage habits can be found in all current media usage studies
and can be determined independently of the respective subject cultures. What is difficult
and what must be accepted is the following: It can be difficult to plan a course with them,
because they are informal in nature (Hothues 2016).

The organization within which the courses are offered has an indirect impact on the
way media are used. Thus most universities and higher education institutions in the
German-speaking world rely on classroom teaching, i.e. on the regular, personal transfer
of knowledge on-site. The courses should, at best, be enriched with digital media. Such
courses are referred to as “blended learning” (see Box 35.1) because they combine learn-
ing in the classroom and learning online. At the same time, along with distance-learning,
online or open universities, there are also other types of higher education institutions that
interpret higher education instruction differently, and sometimes more “medially” for spe-
cific target groups. It is likely that digital media will cover the entire spectrum of the
transfer of knowledge, from communication of knowledge to collaboration and shared
reflection.

Box 35.1: Blended Learning

One keyword repeatedly used in the context of technology-enhanced learning is
“blended learning.” The literal meaning of the word is “mixed” learning: In blended
learning, classroom teaching — i.e. teaching components that are offered on-site at
the educational institution — is mixed with those parts of the teaching that take place
outside of class. For the sake of simplicity, it is common to differentiate by percent-
age which teaching content is presented in active class attendance, and which is
presented online, e.g. a typical teaching format might involve completing tasks
online, but first preparing and discussion the tasks during a face-to-face lesson. The
online portion in such a blended learning format should amount to approximately
10-20%. If the “silver bullet” of inquiry-based learning as proposed by Huber (2009,
2014) is implemented and supported by a digital journal (e-portfolio), the online
portion could increase to 50% or more. Learning would take place entirely online
when both the communication of the contents and the processing of tasks, (peer)
feedback and exams etc. are conducted online, as would occur at online universities
based in the United States or as is the case in Massive Open Online Courses
(MOOC:s).
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If knowledge acquisition outside of class attendance is to be promoted, it is currently
likely that a learning management system (LMS) will be used. Ultimately, an LMS is a
digital platform that serves to organize courses, and is also used as an information resource
for instructors. For example, PDFs and links can be posted or other learning materials
made available. An LMS could also be used to support the social exchange between stu-
dents and instructors or to facilitate the collaboration of peers in forums or groups. This
would then happen in an online classroom setting, fully excluding the public. Instructors
could just as easily use openly accessible media if, for example, the scientific community
is to be included in the course as providers of feedback. Social networks such as Facebook,
blogs or communication services such as Twitter are used for such purposes. Individual or
group reflections can also be triggered by means of digital media, e.g. with e-portfolios,
which have taken up the portfolio method of collection and visualization of learning pro-
cesses as a tool. The latter are mainly implemented for university-level degree programs
that have a high practical portion, and where theory-practice transfer should be supported.
These include not only dual degree programs, but also teaching certification (for an over-
view, see Meyer et al. 2011; Miller and Volk 2013). What all examples have in common is
that the tools used ultimately refer to the learning objectives pursued in the courses. It is
only with the inclusion of the learning objectives (see above) that it becomes possible to
plan the use of media precisely for the purposes pursued (provision of resources, peer
feedback, etc.).

35.3 Technology-Enhanced Learning in Higher Education
Institutions: A Design Triangle

From one point of view, Reinmann (2015a) states that instructional design should con-
stantly include media. On the one hand, this has always happened, for example by using
blackboards or projectors. On the other, this view is new because the integration of digital
media in the 2000s in particular has suggested special treatment. It is therefore best to use
a design triangle for the concrete planning of the course and to ask the following against
the background of the respective learning objectives:

* To what extent does the use of media serve to impart teaching content?

* To what extent does it support the empowerment of students — in other words, how
much do they enjoy participating in class and how motivated is this participation?

* And how can students be supervised with/via digital media?

It is a widespread fallacy that media use per se would involve students more in their
learning processes in the sense of the often described shift from teaching to learning, or
that it would even enable inquiry-based learning. Recent developments in virtual identi-
ties, mobile applications (apps) or response systems (mobile audience or classroom
response systems, better known as clickers) in teaching tend to follow simple attestations
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and thus a model of drill and practice. The crux of the matter: media-based tests or click-
ers are very popular in subjects related to the natural sciences because they help to test
specialist knowledge with appropriate brevity, and because they supposedly break up fron-
tally organized (mass) courses with smaller interactions. In this context, Mayrberger
(2012) would speak of a pseudo-participation of students in their learning processes. It is
therefore all the more important to use a research orientation as a general setting for teach-
ing, which ultimately provides both students and instructors with the framework within
which they can learn, teach and become researchers.

35.4 The Relation of Inquiry-Based Learning and Digital Media:
Digital Turns in Academic Teaching and Learning

How can inquiry-based learning be realized? What added value does the potential use of
media generate? Examples of the implementation of inquiry-based learning in practice are
as varied as those known for the use of media for study and teaching (see above). In the
widely adopted writings of Huber (2009) and Wildt (2013), references are made to learn-
ing throughout the first degree course (‘“‘student lifecycle”), questions are raised about the
transition from school to college, and from college to work, or ambiguity in terms of the
student lifecycle in terms of the use or (public) presentation of student research results
among colleagues is discussed.

When it comes to students pursuing their research questions themselves, it is likely that
digital media can (or do) serve all of the purposes outlined above. These are needed at vari-
ous stages of the research process in order to specify research questions, to process these
questions and, ultimately, to answer them. If inquiry-based learning is understood not as
an individual, but as a shared cognitive process and interpreted collaboratively, digital
media often function as communication device for (substantive) collaboration and the
creation of teamwork, for the interaction between learners and instructors, and for the
interaction between peers. In addition, media can become its own research domain and
students can create related research questions that become possible only with the advent
of digital media (e.g. research via the Internet) or methodically (e.g. big data). They also
offer insights into “research workshops” (“Werkstitten des Forschens”, Anastasiadis
2015, p. 260) away from physical classrooms (e.g. virtual laboratories, cf. Vogel and
Woitsch 2013). If more receptive learning in the sense of an engagement with research
results is addressed, it is clear that, according to this perspective, digital media are primar-
ily needed as an information resource and, if necessary, are used to evaluate the informa-
tion (for example via comment functions). The boundaries between receptive and
productive inquiry-based learning are already fluid in these examples, however:
Commenting or mutual, media- or technology-based questioning of content is stimulating,
and both could be precursors for own research questions, which in turn are also recorded
with media (e.g. in wikis). Other tools that are typical for the subject can also be used
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(SPSS in social sciences, for example). This applies when data is repeatedly evaluated for
practice purposes, and an exchange occurs.

Especially in the case of inquiry-based learning, it is no longer clear whether the use of
media merely supports research-oriented teaching, or simply facilitates “research as learn-
ing” (Diirnberger 2014, p. 254, emphasis in original). What was once merely technical
media would, from this perspective, become more of a space for communication, action
and even experience (Hofhues et al. 2014). Accordingly, in the future, it would be possible
to ask more about the possibilities of student appropriation of their (educational) spaces
for research, and less about whether and with what digital media research is being con-
ducted. The fact that digital media are part of these educational spaces is already a matter
of course. At the same time, however, any (learning) locations with their specific infra-
structure would become relevant, and these would be taken over by students in research
practices.

35.5 Inquiry-Based Learning with Digital Media: Conclusions
and (Basic) Conditions

It is probably the different traditions in higher education and technology-enhanced learn-
ing (TEL) that continue to make TEL and inquiry-based learning almost exclusively sepa-
rate in institutions of higher education. It certainly pays to bring design approaches
together conceptually, especially if one understands this overview as an attempt to inte-
grate media into academic teaching and learning. The article primarily clarifies the prem-
ises under which digital media are generally important in teaching and learning. The TEL
perspective was changed in favor of a higher education perspective, and it was assumed
that different ways of using digital media are created depending on the type of game of
inquiry-based learning. But what are the challenges if inquiry-based learning and media-
based learning actually combine two forms of learning?

As striking as it may sound, the first answer to the last open question is just this simple:
If one wishes to implement inquiry-based learning and media-based learning at the same
time, it is important that two challenging concepts be planned and implemented in tandem.
Diirnberger (2014, p. 261) points out with regard to inquiry-based learning with digital
media that the simultaneity of technology-enhanced and research-based concepts can also
overwhelm students. Taken in isolation, each of these forms of learning already places
high demands on learners, who could also express themselves with frustration (ibid.). It
can hardly be denied that instructors as well as students are called upon to combine two
forms of learning: inquiry-based learning with TEL. It is more important for instructors
and students to deal explicitly with uncertainties, vagueness, boundaries or disruptions to
teaching and learning, and to make these an educational opportunity for both students and
instructors. Also, the educational spaces that result from the interplay of the forms of
learning are both diverse and stimulating, as well as fragile and uncertain in their out-
comes (cf. Murtonen et al. 2017): Conceptually, inquiry-based learning always brings with
it the possibility of non-success (failure), without having addressed or even dealt with
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specific challenges of using or dealing with digital media. Instructors and peers who help
“[to] teach and [to] learn the adventure of research” within the learning process thereby
become all the more important (Anastasiadis 2015). Like TEL, inquiry-based learning
therefore relies on mutual commitment and responsibility.

A research orientation should therefore also be regarded as a university-wide strategy
related to academic study and teaching, which is relevant for any media use of universities
and institutions of higher learning. This would counteract skeptics, for example, who
sometimes suspect an end unto itself behind the use of media, and who do not see its ser-
vice to research (Oelkers 2015, p. 78). Consistently research-oriented study programs
would focus on (time) periods for student research that are often not provided for in cur-
rent curricula (Hofhues et al. 2014).
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Inquiry-Based Learning and Heterogeneity 36

Ayla Satilmis

In the course of educational expansion, not only has the total number of students increased,
but also their composition has changed: In quantitative terms, more and more people are
gaining access to higher education — currently 46% of people born in a given year, as com-
pared to just 5% in the mid-1950s. In terms of socio-structural dimensions, it is possible
to say that today, more than ever, people from non-academic families are studying, as are
people who already have professional experience and/or have no conventional university
entrance qualification. In addition, students are more likely to be gainfully employed or
have children or other care responsibilities. A health impairment is likewise no longer a
barrier to study in and of itself. In short: Within a relatively short period of time, there has
been a profound change in the higher education landscape, with the keyword “heterogene-
ity” pointing to the fact that the life contexts and educational biographies of students are
currently more diverse than was previously the case.

The German Science Council (Wissenschaftsrat) has made reference to the changes
and, in its 2008 recommendations on improving the quality of teaching and studying,
pointed out that “the diverse requirements of a heterogeneously assembled student body
[should] be better taken into account” (Wissenschaftsrat 2008, p. 53, translated). And in
2015, that same Council stressed: The “high numbers and the resulting increased hetero-
geneity among the students are fundamentally confronting the higher education system
with new challenges regarding the organization, design and orientation of the courses
offered” (Wissenschaftsrat 2015, p. 14, translated). The German Rectors’ Conference
(Hochschulrektorenkonferenz) has also addressed the issues of diversity and permeability
within the context of the project “nexus — Concepts and Good Practice for Academic
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Education,” and has confirmed its relevance in the field of science (HRK 2013). Against
this background, the question explored below will be: to what extent is inquiry-based
learning suitable for heterogeneity-sensitive and inequality-relevant teaching-learning
concept that fulfills the current requirements for the design of teaching?

36.1 Study-Relevant Dimensions of Heterogeneity

Although the question of heterogeneity in school and educational policy debates has been
on the agenda since the late 1960s, especially in connection with opportunities (inequal-
ity), it has only attracted attention in higher education policy since the turn of the millen-
nium (cf. Webler 2013). The current university-based debate on heterogeneity focuses in
particular on changes in the student body and largely ignores the question of the diversity
of young academics or the diversity of instructors, despite the fact that these aspects are at
least as important in terms of scholarship and higher education policy. It is also striking
that the topic of heterogeneity in higher education is treated “primarily in a performance-
related and problematizing manner” (Wild and Esdar 2014, p. 22, translated; emphasis in
original) and tends to be cast as negative. On top of that, the recognition of heterogeneity
in university discourse often refers to social or ancestral attributions, and accentuates dif-
ferences between students, for example those with a migrant background or without, from
academic families or educational distance, etc.

As a rule, those who do not belong to the student majority due to their social back-
ground, or who do not correspond to the expectations of normalcy in academic life in
terms of socio-cultural resources are usually marked as heterogeneous. In doing so, it is
possible to find more heterogeneous dimensions that are relevant to the course of study
and, in principle, address all students. A distinction can be made between at least three
dimensions that outline study-relevant heterogeneity (Fig. 36.1):

¢ On the one hand, it is students’ life situations and contexts as structural factors that
influence student life and highlight opportunities in a course of study. These include
(educational) biographical and basic socio-economic conditions that shape the course
of studies and influence how the study requirements can be met, for example.

* On the other hand, study-relevant heterogeneity represents diversity of learning types
with regard to action or competence-related aspects. These include learning experi-
ences, as well as the way of acquiring knowledge, self-organization and problem-solv-
ing as cognitive skills.

* Moreover, there are personality-related dimensions of study-relevant heterogeneity,
which are expressed in the choice of topic and the nature of the problem description, for
example. Methodical preferences and the chosen subject combination are also included
herewith.

Here, the paradigmatic dimensions of heterogeneity are of course not distinct.
Sometimes they mesh, but they do not require one another. Taken in isolation, they are not
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Fig. 36.1 Study-relevant dimensions of heterogeneity. (Source: author’s representation)

very meaningful in terms of their impact on whether a course of study is successful. It is
only in the overview of different study-relevant dimensions of heterogeneity and in the
reconciliation with the requirements of the university and the relevant discipline that
points of reference can be identified that favor or impede progress in the course of studies.
Finally, the outlined categories of difference point to an immense variance in student pro-
files that teachers encounter in practice, and which they should recognize when designing
teaching programs.

36.2 Convergence Between Inquiry-Based Learning
and Heterogeneity

The expert report for a heterogeneity-oriented teaching-learning culture, recently drafted
on behalf of the German Rector’s Conference (Hochschulrektorenkonferenz), points to the
enormous effort required from various institutions, and also emphasizes that higher educa-
tion policy negotiations are necessary “with regard to understanding quality, heterogeneity
and (distributive justice)” (Wild and Esdar 2014, p. 79, translated). This report concretely
refers to inquiry-based learning and states that “these forms of indirect instruction place
high demands on the [...] competence of instructors” (ibid., p. 50). As is further argued
with regard to the students, action-oriented teaching-learning settings are “only effective
[...] if learners had the necessary (technical, scientific-propaedeutic, cooperative, self-reg-
ulatory, etc.) abilities.” Instructors who refer to inquiry-based learning are not considered
“activators” in the report, but are explicitly considered “facilitators” in the sense of
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learning accompaniment (ibid., p. 48), although inquiry-based learning is commonly con-
sidered an empowering teaching method. On the other hand, good, heterogeneous teach-
ing requires “strong structure, clear leadership, a cognitive framework and many short-term
aids” (ibid., p. 84). In this respect, it could be concluded from the expert opinion that the
open format of inquiry-based learning is not suitable for a heterogeneous body of
students.

In contrast, we intend to subsequently show why inquiry-based learning is a tried and
tested heterogeneity-sensitive teaching-learning concept, which, as an extremely student-
oriented format, is able to conceptually and constructively address the diversity of stu-
dents, and also addresses inequality-relevant dimensions within the university context.
Formulated as a thesis: Inquiry-based learning accounts for (1), includes (2) and fosters
(3) heterogeneity (see Fig. 36.2).

36.2.1 Inquiry-Based Learning Accounts for Heterogeneity

Provided that differences and inequalities within students are perceived and recognized,
inquiry-based learning conceptually accommodates diversity in students’ starting situa-
tions and interests. This is because inquiry-based learning takes heterogeneity into consid-
eration by offering creative space and addressing various learning and skills development
processes that are based on the skills and needs of the students. It is characterized by
teaching-learning settings that aim to involve as many students as possible in a process of
(relatively self-guided) learning and research. Despite the students’ varying resources,
learning styles, motivations and skills, inquiry-based learning offers them options to

Inquiry-based learning Heterogeneity

Life situations,
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and interests

Didactic
principle

Teaching-
learning contains and creates Content, methodologica
format plurality; competencies
Participation,
>>Vehicle<< promotes and facilitates qualification,

networking

Fig. 36.2 Interplay of inquiry-based learning and heterogeneity. (Source: author’s representation)
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engage with their respective potential and resources, and supports them in developing their
knowledge and abilities.

Although it is difficult to sufficiently take into account individual situations or prob-
lems, especially in large courses, inquiry-based learning as a didactic principle essentially
allows and requires a student-oriented attitude. After all, good teaching is also character-
ized by flexible (not to be equated with individualized!) teaching-learning arrangements.
The openness of the concept offers many possibilities for variation in practice, as long as
the instructors themselves are open to this and provide a helping orientation framework
(cf. Huber 2009). Nevertheless, and this should not be ignored here, the openness of the
format simultaneously poses a difficulty, and requires both didactic and social design com-
petencies on the part of the instructors. In order to facilitate multi-layered and lively learn-
ing, it is necessary to clarify any issues regarding fit, for example in terms of time resources
for the teaching-learning process, but it is also necessary to clarify learning objectives and
examination arrangements with the students at an early stage. This is not only important
and profitable for the students, but also for the instructors: In this way, they gain insights
into the unequal (initial) conditions of the students and structural imbalances that can be
fed back into the upcoming learning activities and interwoven as a reflective practice in the
teaching-learning process.

36.2.2 Inquiry-Based Learning Includes Heterogeneity

Just as inquiry-based learning considers and supports heterogeneous preconditions, inter-
ests or competencies, diversity is conversely relevant for inquiry-based learning: This is
because the concept is based on the heterogeneity of science and research, and thus on the
diversity of disciplines, methods and theories. “Epistemic diversity in research — the diver-
sity of themes, objects, problems and approaches to problem solving” (Gldser 2014,
p. 163, translated) is to some extent constitutive for inquiry-based learning. The diversity
of forms and elements characteristic of the idea and practice of inquiry-based learning
involves and generates a variety of perspectives and methods. As a teaching-learning
approach, it is therefore predestined for interdisciplinary work and is suitable for mixed
subject and competence teams, which thus open up synergies and advance the pluraliza-
tion of knowledge. In addition, the forms of learning, research questions and approaches
are characterized by the different ideas and problem descriptions of the students, i.e. their
heterogeneity is an integral part of this concept.

In the case of inquiry-based learning, the interaction between instructors and learners
differs of other teaching-learning formats primarily in the fact that processes of knowledge
generation are designed to be as cooperative as possible. (Special) knowledge is not taught
to the students head-on and hierarchically as certainties or completed knowledge; instead,
the participants embark together on a process of exploration and knowledge production.
And if the subject area permits, diversity or heterogeneity can also be the subject of teach-
ing and research (see Kaufmann, in this volume).
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As knowledge and research practice that is newly constituted again and again (both in
terms of topics and personnel), inquiry-based learning benefits from the diversity of stu-
dents and their approaches to content and methodology. And moreover: inquiry-based
learning takes into consideration diverse levels of knowledge and coping patterns, thus
building on heterogeneity. However, this is associated with the challenge of getting
involved in the research teaching-learning process (also as an instructor), of reflecting on
practical routines, and of not excluding, ex ante, innovative but poorly tested approaches.

36.2.3 Inquiry-Based Learning Fosters Heterogeneity

So far, little attention has been paid to the fact that inquiry-based learning can also pro-
mote (institutional) heterogeneity and contribute to the diversification of academic life.
This aspect is important because the higher education system at all levels is characterized
by a high degree of social selection: Institutional mechanisms of exclusion are not only in
play in terms of access to and completing a course of study, but social disadvantages are
also brought to bear in the area of young researchers; overall, the chances of participation
in the academic system are unevenly distributed (for example, Wolter 2011; Heitzmann
and Klein 2012). Inquiry-based learning addresses these difficulties by encouraging and
prompting all students to take part in research activities.

Detached from implicit notions of normality and competence expectations, exploratory
learning grants equal opportunity to all students and assumes responsibility for taking on
the knowledge generation process. In so doing, the research activities selected by the stu-
dents can be carried out autonomously or “docked” onto existing research networks.
Through active participation and the implementation of a small subproject within a larger
research network, students can be professionally and socially involved and networked
with the “scientific community.” They can deal with subject-specific topics and methods,
practice project management and thus (continue to) gain qualifications — all in a manner
that is separate from the pressure to succeed. In this respect, inquiry-based learning can be
regarded as a mode that supports students in their entry into research practice and the
research community, thus expanding their opportunities to participate in the field of sci-
ence. Inquiry-based learning can be used to bridge the gap between students and scientists
or research facilities that foster the diversity of subject-related and academic identity pro-
cesses of students. On the other hand, this contact allows the research facilities to generate
up-and-coming scientists, and they gain insights into students’ needs and issues (in detail,
Satilmis 2013; Kaufmann and Satilmis 2015). All in all, this opens up opportunities to
look at structural inequalities without hypostasizing them.
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36.2.4 Interim Summary

Taking stock, it can be said that inquiry-based learning is a (didactic) path that accommo-
dates and benefits from the heterogeneity of the students. At the same time, heterogeneity
is conceptually important for inquiry-based learning, because the teaching-learning con-
cept is based on multiperspectivity. Following on from the thesis formulated at the outset,
which emphasizes the added value of inquiry-based learning in dealing with heterogene-
ity, it is now possible to add the following: Heterogeneity provides a fertile basis for
inquiry-based learning.

Within the context of heterogeneity, one important aspect of inquiry-based learning lies
in the fact that “non-traditional” students do not experience any deficient attributions in
this teaching-learning approach, and that unconventional perspectives of cooperative sci-
entific practice are also given space in which to develop. Finally, the idea of inquiry-based
learning refers to an understanding of education that embraces the notion of social equality
and “[includes] the obligation to create the social conditions to ensure the participation of
all citizens” (Euler 2005, p. 257, translated). Inquiry-based learning allows students and
scientists to approach one another reciprocally on research projects and, in particular, can
reduce research-related inhibition on the part of students. In this way, prospects open up
for the further development of learners and instructors, but also of the institution. In this
respect, the teaching-learning format is understood as a “vehicle” for opening up the uni-
versity socially.

36.3 Outlook:“enterscience”-Pluralization of Science
Practice by Means of Inquiry-Based Learning

Overall, inquiry-based learning offers variegated starting points for a pluralization of sci-
entific practice. How diversity in teaching and learning is driven forward and opening up
academic life can be supported will subsequently be outlined on the basis of measures
implemented at the University of Bremen.

At the University of Bremen, inquiry-based learning is understood to be a central pro-
file trait and follows on from a long tradition of project-based studies (the “Bremen
model”) (cf. Kaufmann & Schelhowe, in this volume). In addition to the claim of a close
link between teaching and research, it relies on a conscious commitment to heterogeneity.
The pilot measure, “enterscience,” which has been developing and implementing
heterogeneity- and inequality-sensitive teaching-learning courses at the University of
Bremen since 2011, must be situated within this context. As an interdisciplinary project, it
operates at the interface of teaching, research and the promotion of young researchers in
order to increase the participation chances of structurally disadvantaged students in aca-
demic life (cf. Satilmis 2013 and 2015).

The intersectional project strategically relies on the inquiry-based learning approach to
achieve “scientific bonding” effects and contribute to the reflective extension of the
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science system. According to the core idea, the mechanisms of “scientific bonding™ are
effective when students familiarize themselves with academic life from an internal per-
spective, participate in research networks and experience “empowerment.” In addition to
transdisciplinary knowledge and methodological skills, these are general competencies in
the sense of key qualifications, which are developed in “enterscience” and combined
with a (self-)reflective practice. On the basis of self-guided learning, students are to gradu-
ally be able to grow into the research community, see the conditions and try things out.
Finally, social and professional involvement in academic life increases the motivation to
study and learn, and experiences of self-efficacy grow (Satilmis 2015). Basically, the qual-
ity of academic studies and the prospects for the successful completion thereof improve
with early academic participation and support (cf., Merkt 2012, Kreft and Leichsenring
2012, p. 146 et seq.). This may be an explanation for the degree to which the “entersc
ience” courses resonate with students, which is attended by a strong interest on the part
of instructors and researchers in the ideas and potential that students bring with them.

Although only a teaching-learning format, the concept of inquiry-based learning radi-
ates far beyond the field of study and teaching: whether as a principle of student orienta-
tion, as a method of engagement with diversity, as a tool in dealing with heterogeneity or
as a way for institutional pluralization, the added value that inquiry-based learning pro-
vides for lively and subject-related teaching, as well as for the equitable further develop-
ment of the university, is enormous. This is because inquiry-based learning activates
mechanisms of participation in science and research and can be excellently combined with
university policy strategies for heterogeneous recruitment of junior researchers, but above
all, inquiry-based learning in combination with heterogeneity addresses key topics of the
education and higher education policy agenda in the sense of transforming institutions of
higher learning.
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Prospects for the Economy and Society? 3 7
The Issue of Employability and the
Implementation of Inquiry-Based Learning

Karsten Speck and Wilfried Schubarth

In this article, we intend to examine the contribution that inquiry-based learning makes to
the economy and society based on the report by Schubarth and Speck (2013). We will
examine (a) stakeholder interests in the economy, higher education and society, (b) the
importance of inquiry-based learning in higher education policy and (c) the implementa-
tion of appropriate research and practical offers in institutions of higher learning.

37.1 Participant Interests in Higher Education Policy
and Economy/Society

Over the course of the Bologna Process, the term “employability” has become increas-
ingly central to the harmonization of European university education and the common uni-
versity framework. An important milestone for the further development of the higher
education system was the 1999 Bologna Declaration, which called for the introduction of
comparable qualifications in Europe, and which justified the need for the employability of
European citizens and the international competitiveness of the European higher education
system (Bologna-Declaration 1999, p. 3). The German version of the Bologna-declaration
(Bologna-Erklidrung 1999) refers to “promoting the mobility and labor-market qualifica-
tion of its citizens” and emphasizes the need for comparable degrees in order to “qualify
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the labor market relevant qualifications of European citizens as well as the international
competitiveness of the European higher education system to promote it” (Bologna-
Erkldarung 1999, p. 2 et seq., translated).

In its 1999 decision on the “Akkreditierung von Studiengéngen mit den Abschliissen
Bachelor und Master” (“Accreditation of degree programs with the bachelor’s and mas-
ter’s degrees”), the German Accreditation Council, which is responsible for quality assur-
ance in the course of studies and in teaching in Germany by means of an accreditation of
degree programs, formulated numerous minimum standards for the accreditation of degree
programs (Akkreditierungsrat 1999). The requirements were a practical application or
practical relevance of the course of study, as well as the employability or professional
qualification of the university graduates. Accreditation procedures should “help to increase
student mobility and improve international recognition of degrees” (ibid., p. 1). The
accreditation agencies should take into consideration the “educational function of the
degree program, and the likelihood that the degree can be completed within the projected
number of terms, in particular in terms of the employability of the graduates and foresee-
able developments in possible professional fields” (ibid., p. 2, translated).

The German Science Council (Wissenschaftsrat), which advises the German federal
government and state governments, has been regularly and extensively engaged in recent
years with (a) the employability of graduates and (b) the relationship between university
education and the labor market. In 1999, for example, the German Science Council called
for a stronger “discussion by institution of higher learning about problems in develop-
ment, imparting of knowledge and preservation of employability”” (Wissenschaftsrat 1999,
p- 5). In 2000, the German Science Council defined three basic goals of academic study:
“intellectual development through scholarship, scholarly based employability and the per-
sonal development of students” (Wissenschaftsrat 2000, p. 21). In the recommendations
on the relationship between a university education and the labor market, the German
Science Council assumes that the institutions of higher learning can contribute to the
future safeguarding of the potential of skilled workers by “encouraging students to acquire
skills-relevant competencies” and promote a broad university education (Wissenschaftsrat
2015, p. 9, translated).

The German Rector’s Conference (Hochschulrektorenkonferenz, HRK) has dealt with
the relationship between academic education and the labor market in many statements. It
calls, inter alia, for (a) the further development of study contents with a view to better
employability and a stronger integration of interdisciplinary and profession-related com-
petencies in the study (HRK 2005), (b) institutions of higher learning to embrace social-
izing, action-oriented and character-forming functions, and to promote professional
qualification among graduates by imparting key competencies and integrating vocational-
field-oriented internships (HRK 2008); and (c) sensitivity on the part of institutions of
higher learning for labor market/practice requirements and non-academic or interdisci-
plinary key qualifications, as well as an implementation of the labor marketability/employ-
ability expected by the study reform (HRK 2009).

The Federal Society of the German Employer Associations (BDA) has been involved in
university policy for many years and criticizes the lack of practical training. The BDA
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advocates stronger practice orientation in degree programs (e.g. through internships,
project-based and problem-based learning) and labor market-related degree programs
(BDA 2014, p. 1). In the interest of employability, in a joint memorandum, the BDA, the
HRK and the Federation of German Industry (BDI) have called on the institutions of
higher learning to: (a) prepare students for a professional occupation in addition to social
participation; (b) to apply technical content and methods in the degree programs, (c) to
relate the study contents to fields of practice and, at the same time, to impart interdisciplin-
ary and key competencies, (d) to support the development of scientific and labor market-
relevant competencies during the course of studies and (e) to impart professional,
methodological, social and personal competencies within the degree programs (BDA/
HRK/BDI 2008, p. 6 et seq.).

The German Chamber of Commerce and Industry (DIHK) has already interviewed
several companies about university graduates. The current survey reveals that, above all,
companies expect graduates to exhibit a capacity for teamwork (B.A.: 72%; M.A.: 57%),
the ability to work independently/self-manage (B.A.: 68%; M.A.: 66%) as well as an abil-
ity to analyze and make decisions (B.A.: 67%; M.A.: 68%) (DIHK 2015, pp. 10 and 17).
The companies express the expectation (among others) that study material will be more
application-oriented and that internships will be more integrated within degree programs
(DIHK 2015, pp. 9 and 15). In a 2012 statement, the Chief Human Resource Officers at
Leading German Companies also criticized the lack of practice orientation and practical
relevance in university study. They advocated for greater practical relevance, longer prac-
tice phases of at least 3 months, and the integration of internships into curricula
(Personalvorstinde fiihrender deutscher Unternehmen, 2012). At the same time, they
emphasize the importance of interdisciplinary competencies: “Companies primarily hire
well-educated individuals and not formal degrees” (ibid., p. 3, translated).

37.2 The Significance of Inquiry-Based Learning in Higher
Education Policy

Parallel to the Bologna Process, inquiry-based learning has gained increased significance
at institutions of higher learning, in publications and at conferences (Reiber 2007; Journal
Hochschuldidaktik 2009; Ramm et al. 2014). Crucial for this are likely the demands for a
professional qualification (B.A.) or a research-oriented degree (M.A.), the increasing
research orientation and a third-party orientation in the institutions of higher learning, the
limits of traditional teaching in the face of changing learning styles and the lack of com-
pulsory attendance of students, as well as promoting relevant projects through the Teaching
Quality Pact.

Compared to employability, inquiry-based learning has thus far only been afforded mar-
ginal importance in statements on university policy from the political arena, scientific organi-
zations and employers. In addition to the handouts and conferences of the HRK, the German
Science Council (Wissenschaftsrat) in particular has positioned itself repeatedly and in an
interdisciplinary manner as being for inquiry-based learning in recent years:
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* In 2006, the German Science Council (Wissenschaftsrat) emphasized the special
importance of inquiry-based learning for later employment: University education can
qualify someone to perform a qualified activity “if, in addition to imparting a constantly
renewed canon of knowledge, it aims primarily at proficiency, developing questions
independently, dealing systematically with problems, obtaining knowledge in a meth-
odological manner and critically reflecting on fundamental questions” (Wissenschaftsrat
2006, p. 64, translated).

e In a 2008 recommendation, the Science Council noted that insufficient consideration
had been given to inquiry-based learning during the reform processes and in teaching
and study programs: “The implementation of this approach requires the additional and
hitherto unfamiliar measures of counseling, guidance and structuring, but also a new,
more binding relationship required between teachers and learners. [...] Teaching and
study courses often do not focus on inquiry-based learning to the necessary extent”
(Wissenschaftsrat 2008, p. 23, translated).

* In the current recommendations on the relationship between university education and
the labor market (2015), the German Science Council (Wissenschaftsrat) points out
that, more and more, institutions of higher learning are trying to increase the relevance
of their study programs for the labor market (e.g. by means of innovative teaching and
learning formats such as inquiry-based learning). Institutions of higher learning have
been prompted to further expand inquiry-based learning (Wissenschaftsrat 2015, p. 14).
In inquiry-based learning, the German Science Council recognizes “a promising
approach that can foster the development of labor market relevant competencies that
are relevant for the labor market, especially if it orients itself to practice-relevant issues,
and at the same time picks up on the idea of ‘education through scholarship’” (ibid.,
p- 12, translated).

37.3 Implementation of Employability and Inquiry-Based
Learning

Finally, the question arises as to what the promotion of employability and the implementa-
tion of inquiry-based learning in Germany actually looks like. Due to the focus on other
questions, the student survey provides no clear answers; however, it does provide empiri-
cal evidence. For example, in the survey, students were asked about practice-relevant and
research-related courses offered within their degree programs (Ramm et al. 2014, p. 262
et seq., last updated: 2012/2013 winter semester):

Courses with a Practical Orientation According to the survey, practical relevance is
offered less frequently at universities and more frequently at universities of applied sci-
ences. For example, from a student’s point of view, practical lectures (19% of universities
vs. 34% of universities of applied sciences), courses on practicing practical activities (16%
of universities vs. 23% of universities of applied sciences) and practice-oriented projects
(13% of universities vs. 28% of universities of applied sciences) are offered to differing
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degrees in the degree programs. In view of the strong desire for practical relevance in the
course of studies, however, a relatively large number of students are not informed about
practical offers or deny that such offers exist in their degree programs. The practical rele-
vance and vocational preparation are assessed very differently by the students at universi-
ties and universities of applied sciences: At the universities, 21% of students perceive a
close practical relevance and 12% a good job preparation in their field of study. All the
same, at the universities of applied sciences at least, 59% of students confirm a close prac-
tical relevance and 35% confirm good job preparation in their field of study.

Research-Related Courses At the universities, only 11% of students indicate that there
are many courses dealing with teaching/learning research or (research-related) project
seminars. 32% of students confirm there are few, and 17% confirm there are no courses
dealing with teaching/learning research or project seminars. At any rate, 40% of the stu-
dents do not know whether there are such courses at the universities. The situation is simi-
lar at the universities of applied sciences: 12% of students state that there are many courses
dealing with teaching/learning research or (research-related) project seminars. 32% of
students indicate there are few, and 21% indicate there are no courses dealing with teach-
ing/learning research or project seminars. 35% of students at universities of applied sci-
ences are not informed about whether there are such courses in their degree program. The
findings also show: At the beginning of the course of study, there is less research relevance
and significantly more students are uninformed about corresponding offers. At the univer-
sities, 31% of students attest that their field of study has a strong research orientation in the
teaching; at the universities of applied sciences, this is a little less, at 22%. In addition, it
has been noticeable that there has been a distinct increase in the research orientation at
universities and universities of applied sciences in recent years.

37.4 Summary

It has been shown that the employability of graduates, and a practical and labor-market-
relevant education oriented towards such employability, are given a high priority in many
statements from higher education policy, scientific organizations and employers. It is also
undisputed that, in addition to a practical and labor-market-relevant education in the inter-
ests of the economy, institutions of higher learning must also provide a basic academic,
technical university education and interdisciplinary personal development (citizenship).
Thus, a comprehensive university assignment aims at teaching or acquiring (1) an aca-
demic, technical university education, (2) a practical and labor market relevant (education)
and (3) interdisciplinary personal development.

In principle, inquiry-based learning offers the opportunity to contribute to this compre-
hensive university mission. So far, however, inquiry-based learning is more of a marginal
topic in higher education policy. The German Science Council, which, in addition to the
German Rector’s Conference, has dealt more intensively with the topic, considers inquiry-
based learning to be a particularly suitable teaching and learning format for fostering labor
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market-relevant competencies and “education through scholarship” (Bildung durch
Wissenschaft, e.g. independent development of questions, systematic engagement with
problems, obtaining knowledge in a methodological manner, critically reflecting on fun-
damental questions), since students are actively involved here and an exemplary scientific
cognitive process is reproduced. In summary, inquiry-based learning can (still) be estab-
lished as a problem of meaning in university politics, a problem of theory, a problem of
legitimacy and a problem of implementation in Germany (Box 37.1).

Box 37.1: Effects of Inquiry-Based Learning. Discussions on Practice-Relevant Transfer
Competencies, Spring/Summer 2015 (Andrea Augsten)

The question is whether those proficiencies, which are promoted through inquiry-
based learning in a course of study, are already noticeable in corporate practice.
Below are excerpts from four interviews.

Moritz Gekeler worked as a futurologist at Daimler AG, as a lecturer and pro-
gram manager at the HPI School of Design Thinking and as a design strategist at the
SAP Design and Co-Innovation Center. At present, he heads the consulting firm
DOLABORATE GmbH.

Angela Haas is a human-centered design expert at Swisscom AG and works on
the interface between design and management. She is interested in design thinking
in business management, among other things.

Ruth Lassalle is a senior consultant at HRpepper Management Consultants and
teaches at Basel University. As a psychologist, she has many years of experience in
change and development projects as well as in the field of personnel diagnostics and
development.

Andrea Schroter has been the head of HR at Leifheit AG (Nassau/Lahn) since the
end of 2012. As a lawyer, she has previously worked for the BASF Group and most
recently as director of Global Human Resources at Tridonic GmbH & Co KG
(Dornbirn/Austria).

What kind of people do you tend to hire?

Andrea Schroter: For me it is crucial to hire thinking people, regardless of whether
this is scientific thinking, philosophical thinking, or both. It is crucial that new-
comers to the profession form their opinions independently and freely. We need
to get away from an anticipatory obedience and retain independent thinking peo-
ple, and the autonomy and cognitive freedom in the mind of inquiry-based learn-
ing is very good for doing so.

Ruth Lasalle: The handling of complexity and analytical thinking is indispensable in
the innovation environment. Career beginners in particular need a high tolerance
for dealing with uncertainties and the ability to adapt to an organization and its

(continued)
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Box 37.1 (continued)
culture. This can be associated with an intrinsically motivated, questioning attitude.
Overall, however, it is questionable whether this ability is promoted solely through
inquiry-based learning. In my view, getting to know different contexts and situa-
tions is especially important in order to be able to take different perspectives.

Moritz Gekeler: People with excellent expertise and, at the same time, an inquisitive
gaze beyond the boundaries of their own discipline; that’s exactly what we are
looking for. Designing futures requires skills in possibility spaces, dealing with
fuzzy goals, and an empathic capacity for communication in order to overcome
the boundaries of terminology and personal assumptions.

Angela Haas: The chemistry has to be right. Applicants must be able to think in
context and apply facts, insights and behaviors to other areas. This transfer is
crucial and it gets noticed!

How important is it to be proficient in communication and teamwork? Does it help
to have conducted research yourself?

Angela Haas: It always requires that ability and desire interact with one another.
This fundamental idea shapes collaboration in multidisciplinary teams as the
basis for innovation. Something new comes out when designers combine their
proficiencies with other disciplines; here, designers are often more affine. Within
the context of design and research, I see parallels: Both are looking for something
new. This can offer added value, especially in interdisciplinary collaboration.

Moritz Gekeler: There are some parallels, but there are differences between scien-
tists and designers: Scientists form hypotheses and try to substantiate or prove
them. Designers, on the other hand, constantly design new hypotheses in the
design process and design iteratively. If they have this freedom, they use it more
intensively than pure scientists, because they want to cut to the chase more.

Ruth Lasalle: In my experience almost every applicant describes themselves as a
particularly good team player. That is why it is important to check this in selection
situations. Selection procedures which include interviews with situational ques-
tions as well as simulations such as role-plays have proven to be successful. For
goal-oriented communication, the ability to bring things to the point, as well as
developing a sense of what information my counterpart needs, is very important.

Andrea Schroter: We are currently actively working on setting up and integrating
teams in which employees from different areas can work together. We want to
transform our existing, functional organization into a flexible, drifting structure
with project-based teams, at least in part in order to stay competitive. For our
young people, this is no problem at all, but with older people, it is necessary to
deliberately overstep the boundaries of the department. Career starters do not
defend their “territory,” but instead see their task, find it exciting, and actively
approach people whose proficiencies they need for that task, whether in the com-
pany cafeteria or in the parking lot. Inquiry-based learning offers the opportunity
to train your own signature (individuality and self-determination).
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