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TUM Facts & Figures

13 Departments
390 Buildings
165 Degree Courses
~39 000 Students, 34% female, 22% internat'|
~12 600 Freshman Students
8200 Graduates per year
>1000 PhD Theses per year
~ 5000 Publications, peer-reviewed per year
528 Professors (incl. hospital), 17% female, 16% internat’l
~ 6200 Scientific Staff (incl. hospital)
~ 3200 Non-Scientific Staff (not incl. hospital)
47 ERC Grants (since 2008)
49 Humboldt Senior Research Fellows (2010-14)
13 Nobel Prize Laureates
18 Leibniz Laureates (DFG)

Humboldt Professors

(5]

>1 000 Research Agreements with industry p. a.
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TUM Students

® Deutsche Studierende WS 15/16
Internationale Studierende WS 15/16

Mathematik

Physik

Chemie

Wissenschaftszentrum Weihenstephan
Medizin

Sport- und Gesundheitswissenschaften
Munich School of Engineering

Architektur

Ingenieurfakultat Bau Geo Umwelt
Elektro- und Informationstechnik
Maschinenwesen

Informatik
Wirtschaftswissenschaften

TUM School of Education

Munich Center for Technology in Society
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5.000

Natural Sciences,
Life Sciences
& Medicine

Engineering

Management

Education

Humanities
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TUM Core Competenies and Interdisciplinarity

Faculties Interdisciglinag Research & Teaching

Basic Sciences
Chemistry » Physics »
Biology * Mathematics

Engineering

e et MR RS
Architecture » Civil, Geo and Environmental
Engineering = Computer Science

Medicine & Life Sciences
Medicine = Sport and Health Science »
Center of Life and Food Sciences
Weihenstephan

hool of Engineering

Business & Management
TUM School of Management

Education
Teacher Training, Educational Research

TUM Institute for Advanced Study
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enter for Technology in Society

Munich

TUM Graduate School

Cant
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TUM Research Centers




Overview

» Technical University of Munich
* QM Factors in Value Chain Processes
» Observations, Challenges, Surprises
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Overview

» Technical University of Munich
* QM Factors in Value Chain Processes
— University
— Departments
— Faculty
— Degree Programs
— Modules
* Observations, Challenges, Surprises
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Areas of Quality Management

University Strategy

* Social responsibility

* University development plan

* Future orientation

+ Departmental specialization/key fields of research

* TUM Board of Management

» TUM Extended Board of Management
* TUM Board of Trustees

* TUM Senate

* TUM University Council

« Evaluation of the institutional strategy

Topics, Approaches |
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TUM Excellence Initiative 2012-2017

Institutional Strategy Excellence Cluster

TUM. The Entrepreneurial . Oigin and Structure of the
University. Universe (TUM- Sprecherschaft)

+ Center for Integrated Protein
Science (CIPSM)

v

TUM Faculty Tenure
Track

* Munich Center for Advanced
> Integrative Research Photonics (MAP)

Centers L
* Nanosystems Initiative

» Entrepreneurial Munich (NIm)
University .
Development * Munich Cluster for Systems
Neurology (SyNergy)
> TUM.Family
> TUM.Global

Tk & .ﬂ-‘l}un..«a‘,:\«"*f (,{4,,".)4‘.1"{(?- SyNergvX
c B ' 2 L NidL TS

TUTI

Graduate School

International
Graduate School of
Science and Engineering

» Bridge between
Science and
Engineering

» Structured Doctoral
Education

» Transferable Skills
Training
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Areas of Quality Management

University Strategy

Topics, Approaches |

* Social responsibility

* University development plan

* Future orientation

+ Departmental specialization/key fields of research

* TUM Board of Management

» TUM Extended Board of Management
* TUM Board of Trustees

* TUM Senate

* TUM University Council

« Evaluation of the institutional strategy
+ Evaluation of departments
» Rankings
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TUTI

TUM in Rankings 2015 12.11.2015
\\
QS World 1 Nature Journal
Universities Index

15.09.2015 60 . . g1 \ 18.06.2015
/ 1

\ * Universitaten

/ 1 \ ‘

06.10.2015 | \ / ] 15.08.2015

4 1
y
A 53 ‘ 50 L
THE World University Reuters World‘s Most
Rankings . Innovative Universities

01.10.2015 15.09.2015
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Areas of Quality Management

University Strategy

Topics, Approaches

Professorships
* Needs/fields defined by departments

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016

New Challenges, New Fields...

© BGU@TUM
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New Challenges, New Fields...
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Areas of Quality Management

University Strategy

Topics, Approaches

Professorships

* Needs/fields defined by departments
* Open calls

* TUM Board of Management

« Faculty Recruitment Committee
* Tenure Board

* TUM Senate

« Evaluation
* Promotion

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016




TUTI

TUM Faculty Recruitment and Career System

INTERNAL PROMOTION

(Full) Prof.
Tenure Track Associate Prof.

Assistant Prof.
(W2, 6 yr-temporary) (W3, tenured) (W3+, tenured)
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Talent Management — Professors

Competence Competence Competence Competence
profile profile profile profile

Teaching — Building Compet

|
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TUTI

Competence Profile: University Teaching

Creating my Competence Profile Blue cells = core competences

2
3 | The competence to develop a teaching plan

4 D1 Conceptualizing learning outcomes

5 D2 Crafting a teaching strategy 1

6 D3 Designing on-campus courses

7 D31 Choosing course content 2

3 D32 Drafting course unit agendas 1

5 D33 Selecting instructional methods and media 1 1 2 2
10 D4 Co-directing self-study phases 0

1|D5 Compiling course materials 1 2 3
12 D6 Devising examinations
13 DB.1 Choosing suitable exam formats 0
14 D6.2 Formulating exam questions 2 2 2 3
15 D63 Designing exams from a skill-building angle 1
16
17
12 The competence to implement a teaching i )
1911 Establishing and maintaining « | Developing a teaching plan
20 12 Presenting your material ex c:
2113 Explaining your material interg O Start
22 14 Leveraging your instructional 1 | 3
23 15 Steering group dynamics W interm.
24 |16 Mentoring project groups W Finish
25 17 Providing academic counselir | 1 HTarget
26 |18 Using feedback to promote le:
27 19 Conducting and scoring exarm
28 191 Holding oral exams 0

D1 D2 D31 D32 D33 D4 D5 D61 D62 D63
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Talent Management — Professors

Teaching Portfolio

Competence Competence Competence Competence
profile profile profile profile

Teaching — Building Competencies
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Talent Management — Professors
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evelopment of Degree Programs and Formats

Idea
Experience

Idea
Experience

Research — Academic Environment — Societal Development
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Areas of Quality Mangement

University Strategy

Topics, Approaches

Professorships

Department Teaching
Strategy

Degree Programs
* Department —
mission/portfolio

* Departmental Committees for
Student Affairs
* Quality circles

« Internal accreditation
« Board of Management,

Senate, Board of Trustees

« Evaluation
« Alumni surveys
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TUTI

Department Strategy
TUM Department of Civil, Geo and Environmental Engineering
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TUTI

Department’s Guiding Principle - a touchstone for strategic
decisions

Planet Earth
Environment

Infrastructure

© Oskar von Miller Forum
© kalafoto - Fotolia.com

© Amir Kaljikovic — Fotolia.com
© 1xpert - Fotolia.com
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(from Abraham Maslow 1908-70)

Guiding Principle — Mission, Societal Challenges

Energy

Climate
Environment

Health Natural
Nutrition Resources

Communication
Information
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Teaching...
the challenge of steering transformations

© DB ProjektBau GmbH

©BGU@TUM

© Andreas Heddergott

© psynovec - Fotolia.com

© Westends1 - Fotolia.com|
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Challenges / needs

Society needs...

« ... planners, designers and operators of the built and natural
environment and its resources

+ ... innovators and integrators of ideas and technologies across the
public, private and academic sectors

©TUuM
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Challenges / needs

Society needs...

* ... managers of risk and uncertainty, not just caused by natural events,
accidents and other threats

+ ... leaders in discussions and decisions, shaping public environmental
and infrastructure policy

©TUM
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TUTI

Civil/Geo/Environmental Engineers...

» ...employ models to describe elements of reality relevant to the problems
they confront.

« ...research the contexts and interrelated factors relevant to these models
through observation and the methods of the natural, economic, human
and social sciences, as well as other branches of the sciences.

» ...prepare this material accordingly using various means of description and
specification, such as mathematical formulas, numerical and physical
experiments, systematically documented observation on numerous different
scales, etc.
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Structured Processes in Departments

» Guiding principle, mission
+ Systematizing teaching content

* Continued development of old and development of
new professional profiles

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016
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Systematization

Potential
/ instructional
content

Instructional
content

©TUuM
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Target Groups — New Occupational Profiles

Sustainability
Energy Efficiency
Safety
Serviceability
Environmental Compatibility
Mobility

Sorting of
relevant social
issues

current societal needs

Communication in
Interdisciplinarity
Planning (structures, costs, etc.)
Simulation and Optimisation
Experiment and Observation

Abstraction, Parametrisation,
Modeling

GEODESY
WATER - SOIL - AIR

ies of

z
o
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Competence-
oriented sorting

MOBILITY AND TRANSPORTATION SYSTEMS

Skills and ¢
engineers educated by the faculty

©BGU@TUM
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Facing Challenges...Cooperation within the Department

Chairs =
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Facing Challenges...Cooperation within the University
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Qualification Profiles

Commu
nication/
attitude

Abstraction/
Model
construction

©BGU@TUM
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Value-Chain Process

Input >> Process >> Output >
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© DB ProjektBau GmbH

© Kurosch Thuro

Prospective students First-semester of study
Thematic, career-related, ethical at the Department of Civil, Geo and
propsects for future Environmental Engineering

Construction

Civil Engineering

Something good for}ey P
the people, but with
technology

(o) =~
.O 000 = Geodesy and Geoinformation

© Westend61 - Fotolia.com Engineering Geology
ndreas Heddergott .o

synovec - Fotolia.com 00 (%) 0%
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TUTI

Student’s
development

Student life cycle
Bachelor

Master

Discovery of talents and
interests, mentoring, advise

Computational Mechanics

Baustoffe, Bauchemie, Instandsetzung

Talent
enthusiam
fascination for e.g.

*  Methodological
Civil Engineering approaches

«  Specific subject
* Interfaces

Environmental .
Engineering

Merging disciplines

Transportation Systems

«  Personality development

« Aquiring of knowledge, skills and competencies
Land Management & Land Tenure

Nachhaltigkeit & Energieeffizienz

«  Orientation on sustainable professional profiles

©BGU@TUM
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Interface output, Alumni Survey (2007 - 2013)

Response: 30 %
Rate of Employment: 99 %

employed 86% 1<1100 0%
1100512000 [] 24%
independently working Id% 2000 < | < 2600 u 9.0%
ina training . 9% 260051<3200 [ ] 171%
3200s1<4000 [ ] 68 5%
unemployed Iﬂ% 400051<5000 [] 24%
Employment according ca. 70 % earn between 3200 EUR
to field of study and 5000 EUR/month
T
39%  40%
13%
= =
completely 1 2 3 4 5 notatal
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Interface output

Criteria for the search of graduates

90%
81%

80%

70%

60%

0% 48%

40%

30% - 23%

20% 13% 13% 13% 13%

10% I I I I I 4%
0% -

N

Source: 15 Jahre Bolognareform, Quo vadis Ingenieurausbildung, VDI, Stiftung Mercator, VDMA
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Relationships to Practice:
Cooperative Trainee Programs
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Quality Management, Degree Program Life Cycle

Define measures
on the basis of

recommendations
and implement
them
Structures Revise, Optimize
and act
Processes

Assess outcomes
of implemented
measures,
formulate
recommendations
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TUTI

Define quality
objectives or
identify areas for
improvement

plan

Implement agreed
upon measures

do

20



Faculty of Civil Engineering nme

Evaluation Report 2012

Part 1:
Report of
the Faculty

Part 2:
Focus Areas

Study Program and Teaching

Part 4:
Individual Profiles
Part 5:
:..'W“_::M,_" FM!‘* m.:: ©BGU@TUM
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Areas of Quality Management

University Strategy

Topics, Approaches

- Department Strategy
Professorships

Degree Programs

Modules

* Types of instruction
« Types of examination

* Chairs

* Departmental
committees for
student affairs

« Internal accreditation
« Competence checks
« Evaluations
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Defining Points of Intersection

Module A Module B
1 1 1
< 2 2 2
3 3 3 3
m 4 4 4
Categorization 5 —/

Competencies Required Competencies

(level) competencies (level)

Depth

©BGU@TUM

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016

Integrative Planning

Bachelor’s in Civil Engineering

I
HM Vorkurs.

Baustoffkunde Computerorientierte
Methoden

Semester

Konstruktionswerkstoffe
Praktikum

HolzbauGM Massivbau GM Metalbau GM Bauinformatik

Statik EM Numerik | Holzbau EM Massivbau EM Metallbau EM

Numerik Il

Konstruieren Konstruieren
Mauerwerk u. Beton Metallbau
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Overview

» Technical University of Munich

* QM Factors in Value Chain Processes
» Preparing for Institutional Accreditation
» Observations, Challenges, Surprises
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Challenges - Surprises

Subsidiary system leads universities to

 Different disciplinary cultures, different “languages”, different ways of thinking,
with communication barriers

+ Individual solutions that evolved into “lifeblood” areas

» “Islands” of personnel, kingdoms

* Liberation from unnecessary individual solutions

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016
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TUTI

Challenges — Suprises, 2

» Comunication: The solution is neither “everything was better in the old days” nor
“now we know better what is necessary for quality”
» Transparence and discretion

* Respect
* Instruments designed for purpose
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Challenges - Surprises, 3

» Gradual withdrawal of stakeholders, shift of responsibilities
* Learn to think from the “bottom-up”

* Discussion and defense

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016
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TUTI

Challenges - Surpises, 4

Avoid unnecessary constrictive chains, focus on reasonable guidelines that
enable a structured development

It is advisable to clearly separate national, regional and personal normative
frames of reference

* Avoid misunderstandings

+ Communication and transparence
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TUTI

Observations

The process of documentation is extremely helpful (and fosters identification,
as well)

Moderated discussion in the scope of departmental evaluations and in the
Extended Board of Management leads (automatically) to:

— improved interdisciplinarity

— new overarching profiles

—  better understanding

Gerhard Mdiller | Quality Management in the University Value Chain | Berlin, 03.05.2016
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TUTI

Observations, 2

» The process of quality management, of systematizing instructional content, and
of discussion of competence-oriented teaching leads to:
— critical examination of current formats
— identification of redundancies

— taking up the variety of motivations and talents
— enhanced and new forms of instruction
— clear coupling points between the competencies acquired in secondary

schools and, later, in the practiced profession

* Not the accreditation but the quality management system is in the focus
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