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Selbstverstandnis der Technikwissenschaften:

Ingenieure |6sen physikalisch-technische Probleme
(Physiker untersuchen und verstehen physikalische Phanomene)

Daraus ergibt sich der Ausbildungsfokus der Technikwissenschaften:

physikalisch-technische Kompetenz => zumindest in diesem Universum
als universell anzusehen

Ingenieurmallige Problemlosungskompetenz => Kern des
Selbstverstandnisses des Berufsstandes
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Ingenieur“wissenschaften”: universell

Abstraktes Abstrakte

Problem Losung

Anwendungsorientierung:
Ingenieurprojekt

Reales —— =2

Problem

Berufsalltag
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Kontext Anwendungsgebiet:

Anwendungsdomanen sind landerspezifisch:
Beispiele: Schiffsbau, Atomkraftwerkstechnik, Wasserbau

Selbst in Kerndomanen wie Maschinenbau, Elektrotechnik landerspezifische
,Traditionen” (z.B. mathematisch-theoretische Orientierung im russisch-sprachigen

Wissenschaftsraum)
Fundierung auf gemeinsamer physikalisch-technisch-mathematischer Basis

,Entwicklungsstande” sind wirtschaftsraumspezifisch:
Entwicklungsfokus in den technologie-orientierten Industrielandern
Produktionsfokus an der ,verlangerten Werkbank"

Fokus auf Service, Wartung, Vertrieb in ,emerging markets”
Trotzdem gemeinsame ,,Sprache”, universelles Technologie- und
Methodenverstandnis

Carsten Wolff (FH Dortmund)
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Kontext Berufsfeld:

Projekte und Teams:

3 x ,,i“:international, interkulturell, interdisziplinar
virtuelle, cross-border Teams

Teamrollen, Teamdynamik, Kommunikation, Konflikte => soft skills
Agilitat, Dynamik
Hierarchie

Wandelungs- und Anpassungsfahigkeit, Verhaltnis zu Unsicherheit

Sprachliche Fahigkeiten (vor allem Englisch)
Landeskenntnisse: u.a. Standards/Normen, Gesetze
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Sarah A. Rajala: Beyond Global Competence ;
2020: Preparing U.nderstand global mark_ets anq business
o practices; languages; work in multicultural global
Engineers for the Future, environments; global ethics, safety and security;
Proceedings of the IEEE, cultural, social and political awareness.
Vol. 100, May 13th, 2012
A

Technical Competence
Engineering science
fundamentals, technical

Professional Competence
Entrepreneurship; effective

communication; leadership and
discipline; design and

diverse teams; flexibility; curiosity
manufacturing process; project

and creativity; critical thinking.
management and innovation;, \
systems engineering

Adapted from Y. Chang, D. Atkinson, and E.D. Hirleman, “International Research

and Engineering Education: Impacts and Best Practices,” Online Journal for
Engineering Global Education, Vol. 4, Issue 2, 2009.
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Scientific Kjjowledge

Managerial command Technical competence

< >
A engineer Minimal
profil competences

Social percepfion

Figure 1- A four-dinlensionalgugiueeriug profile (Lespinard, 1999)
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semester |ModuleName | Hours | ECTS |

BEispiel: Embedded Software Engineering
Mathematics for Controls & Signals

Master 1 Requirements Engineering

Embedded Distributed and Parallel Systems

Introduction to Embedded Systems Design

SyStemS for R&D Project Management

. Signals & Control Systems 1

Mechatronics & Y

2 Mechatronic Systems Engineering
Microlelectronics & HW/SW Codesign
Elective 1

Elective 2

~ A B BB BB BB B B B>
o O OO OO O O OO OO o O o O

Elective 3

=
o0

Research Project (thesis)

4 Master Thesis 30
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Format & Content

Theoretical knowledge (self-learning):
* Online Module

* Distance Learning Material

* Lecture (real/virtual)

Practical skills (Hands-on, Project):
* Training (e.g. Tools)
Project (with industry)
(virtual) Lab
(professional certificates)

Scientific Work:
*  Seminar- or homework

» Scientific publication (paper)
* Report (e.g. survey)

Carsten Wolff (FH Dortmund)

Competence & Learning Outcome

Learning Outcome:

Know the SotA
(State-of-the-Art)
=> knowledge

Learning Outcome:

Projects, inter-
disciplinary,
international
=> skills

Learning Outcome:

Critical reflection,
Scientific context
=> ability/attitude

Main Format:
elLearning

Main Format: Workshop/
Project/Block (Presence)

Main Format: individual
scientific contribution
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semester elements & competence assessment

team demo
=> skills
éxam scientific presentation
=>knowledge l => ability/attitude
lworkshop
online, @home paper & colloquium l

block

week 1 semester week 15

Carsten Wolff (FH Dortmund)
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0 O

elearning repository cloud/collaboration

-

web portal

EuroMPM industry summer exchange R&D projects
ESM, MDT lecturer or school & students industry projects
Master’s seminar conference
programmes
{~" 71 specialisation SR
M 1 l 1
" 1 1
1st semester 2nd semester 1 3rd semester 1 4th seme\ter PhD
Recruiting + I :
| block I ! | block | project ! | | thesis | |

1 1

gep—— 1 1

| |

lecturer & semester : double

students exchange | degree |

1

i i

1 1

1 1

1 1
1st semester 2nd seme;fer 3rd semester \ : 4th semester : Master’s programme
block block? block project : thesis : at partner university

T 1 1

specialisation A J
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Annual Calendar of Events
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Fazit:

Ingenieursausbildung hat universellen Anspruch, das
Wissenschaftsgebiet ist ,,frei von nationalen Eigenheiten

Das Berufsfeld ist international gepragt. Das Projekt ist die
dominierende Arbeitsform.

Internationalisierung in den Technikwissenschaften setzt in den
Lernsituationen an. Der implizite Kompetenzgewinn durch die
Lernsituation bietet internationale Potenziale.

Das Schaffen der berufsfeldorientierten Lernsituation bietet ein ideales
Feld fur die Kombination mit interdisziplinaren und transdisziplinaren
(Industriekooperation, Praxisrelevanz) Aspekten.

Technikwissenschaften bieten als ,lingua franca” exzellenten
Ansatzpunkte fur internationale Kooperationen.

Carsten Wolff (FH Dortmund) 14



Fachhochschule

Dortmund
University of Applied Sciences and Arts

Time Monday Tuesday Wednesday | Thursday Friday

09:00- Company Mini Lecture: SW  Mini Lecture: Mini Lecture: Group Work:

11:00 (Siemens LMS): development business models Business in teams =>
Introduction to processes and in general and in Presentation preparing
company and the SW (dev.) cost SW industry Training presentations
research topic analysis

11:00- Siemens LMS: Group Work: Group Work: Group Work: Team

12:30 Joint formulation Project Planning in teams in teams Presentation:
of the task and the  and Schedule, => prepare Trial Run &
research Concept for guestions and Feedback
guestions research slides for Siemens

12:30- Lunch break Lunch break Lunch break Lunch Break Lunch Break

13:30

13:30- Mini Lecture: SW  Team (14:00-15:30) Break Out (14:00-16:00)

15:30 development and Presentation: KUL: Mid term Session: t.b.d. KUL: presenta-
MBSE in Concepts & Plan presentation with Film? Lab? tions and rehear-
aerospace Siemens, Q&A sal with Siemens

16:00- Team Setup: => Group Work: Group Work: Group Work: Kick out and

18:00 Belbin Test, Roles  in teams in teams in teams feedback
& Infrastructure (evaluation)

Social Event
SCFADLEY Youb DAAD Deutscher Akademischer Austausch Dienst
i& Bundesministerium German Academic Exchange Service
Carsten Wolff (FH Dortmund) |L“"'J’F";‘;22ung 15
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kaunas
university of

MASTER: KTU Kaunas Ktu | universiey

1922
MSc. Project Mgmt
MSc. Informatics

<~ — MASTER:
LN T ~a MSc. Industrial Sciences m
Post-Graduate-Progr. on

Entrepreneuership

FH Dortmund ~

MASTER: Summer Schools,

EuroMPM Conferences, Block
Embedded Systems Modules

Digital Transformation

N

P KU Leuven

MASTER: MASTER:
EuroMPM MSc. Project Mgmt

S Embedded Systems MSc. Information Systems
EI’ Univ. of the Basque NTNU
WM -l Country (Bilbao) e @ NTNU
Bundesministerium Deutscher Akademischer Austausch Dienst
Carsten Wolff (FH Dortmund) ® und Forschung DAAD i Exchange Service 16
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: \
2.1. I have significantly developed intercultural | totally \ | totally agree B
skills disagree \ 5 n=58
1
2.2. My studies are beneficial to my international | totally L | totally agree B
profile and increase chances to be successful in an disagree ' 5 n=37
international company. 1
2.3. | feel prepared to work in international | totally i | totally agree B
environments. disagree 5 n=57
1
28.11.2017 EvaSys Auswertung
EuroPIM online: students and alumni
2.4. | feel motivated to work in international | totally | | totally agree
environments. disagree | /._ 5 n=06  mw=4,7 m
/
3.1. | have been encouraged to write a scientific | totally H’ | totally agree
paper. disagree | 5 n=50  mw=3,9 mc
1 I
4.1. During my studies, | have had adequate | totally l | totally agree B B
industry exposure through e.g. visits, block weeks, disagree I 5 n=o1  mw=3,8 me
case studies, internships.
4.2 | have benefited from the industry exposure | totally 1 | totally agree N 3
mentioned above. disagree / 5 n=49  mw=38 mc
1
4.3. The industry exposure during my studies has | totally / | totally agree _ N
been beneficial in my current position. (For disagree 5 n=29  mw=33 mc
graduates) 1 /

* | Bundesministerium UVRRUYD German Academic Exchange Service
N | firBildung

Carsten WOIff (FH Dortmund) und Forschung 17



