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1 The new European Academic Education System

1.1 Motivation

 Integrated European High Education Network

    • Continual study at any European University

 Flexibility of studies in Natural, Engineering, Medical, ... Sciences

 Straight forward oriented study with 3 different levels and degrees:

Bachelor  ->  Master  -> PhD / Dr.

within about 3, 5,  8 Years

 Simplify the exchange of students (e.g. Erasmus-program)

    • Acceptance of courses taken at a foreigner university by the home university

 Worldwide acceptance of the high education degree in industries, labourites, government

It's a good chance to redesign "crusted" study programs for the new century
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1 The new European Academic Education System

1.2 General Conditions of Bologna Process

 Until 2012 all universities should educate along the Bachelor/Master concept

 Period and Degree of studies

• First: Undergraduate study 3 .. 4 years  => first Degree is a Bachelor

• Second: Graduate study 1 .. 2 years          => second Degree is a Master

• Third: Postgraduate study 2 .. 4 years     => third Degree is a PhD / Dr.

Special degrees are

• Bachelor of Engineering (B.Eng.) for undergraduate study with more practical basics

• Bachelor of Sciences (B.Sc.) for undergraduate study with more theoretical basics

• Master of Engineering (M.Eng.) for graduate study with more practical basics

• Master of Sciences (M.Sc.) for graduate study with more theoretical basics

The Master degree should have a time period of total minimum 5 years
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1.3 European Credit Transfer System (ECTS)

 All universities should count the study's work load by Credit Points (CP)

    measured by the European Credit Transfer System (ECTS)

 ECTS-Specifications are

• one Semester = about 30 CP

• one Year of study (2 semesters) = 60 CP

• 1 CP = 25 .. 30 h work load (of a student for lecture, hw, exam preparation, etc.)

• one year of study (2 semesters) = 1500 .. 1800 h WL

• A Bachelor degree has about 180 .. 240 CP

• A Master degree should have total 300 CP = 210 + 90   or  = 180 + 120

(it must have 300 CP to start a PhD-project)

 A typical value of CP: A four-hour-lecture (2x90 min/week for one semester)

=>  4  .. 5 .. 6  CP, dependent to the add. proposed home work

 A semester of Eng. Study has about 6 different lectures each 5 points = 30 CP

1 The new European Academic Education System
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• Level 1: Bachelor Degree 

• Level 2: Master Degree  

• Level 3: PhD (Dr.-...)-Degree
 

Industries (Design
Develop., Product.)
Research Inst.
University
Government 

50 .. 60 %

80 %

1 The new European Academic Education System

40 .. 50 %

20 %

1.4 Common Relationship of Educations and Graduates
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2 The Historical German University Structure

1) Classical high Universities   (188)
for Subjects in Physics, Mathematics, Medine, Engineering, Philosophy, Law, Teaching, ...
Example:  Technical Univ. München (TUM)
               Leopold-Maximilian-Univ. München (LMU)

old   Degrees:  Dipl.Ing.(TU),  Dipl.Math. , Dipl.Geo, Dr.-Ing., Dr.nat., Dr.med.  etc.
 new Degrees: B.Sc., M.Sc., Dr-Ing. etc.

• most of the students want to finish with the M.Sc.

2) Polytechnic Institutes ->Fachhochschule ->
Hochschule = University of Applied Sciences     (327)

        for any kind of subjects: Engineering, Sociality, Tourist
=> with the skills to get a more practical engineering education
      to work in industries and labourites
=> Mostly, one semester of practical trainee is compulsory subject
Example: Munich University of Applied Sciences (MUAS)

old   Degrees:  Dipl.Ing.(FH),  .....
new Degrees:  B.Eng., B.Sc., but also M.Eng., M.Sc.
• 65 % of the students want to finish with the B.Eng, B.Sc., 35 % want to cont. Master
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3) Berufsakademien = University of Cooperated Education     (63)
        mostly engineering subjects

=> with an integrated study at university and engineering work in industries
=> Mostly, 1/2 time at Univ. + 1/2 time at industries
Example: Berufsakademie Esslingen

old   Degrees:  Dipl.Ing.(??)
new Degrees:  B.Eng.
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ACQUIN, a German Accreditation Agency
for Accreditation of German Bachelor
and Master study programmes,
see www.acquin.de

3.1 German Accreditation Agencies

3 Common Curriculum of Engineering Studies

ASIIN, a German Accreditation Agency
for studies in Mechanical Engineering,
Process Engineering, Civil Engineering,
Surveying/Architecture, Informatics,
Mathematics, Natural Sciences, and more,
see www.asiin.de
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from the ASIIN- home page:
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3 Common Curriculum of Engineering Studies

3.2 Skill Profiles of a Bachelor Graduate see e.g. ASIIN

> B.Eng.

soft skills

> B.Sc.
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3.3 Skill Profiles of a Master Graduate

3 Common Curriculum of Engineering Studies

soft skills

> M.Eng. > M.Sc.



Change of academic education - From Dipl.-Ing. to Bachelor/Master Degree

Prof. Dr. O. Wallrapp, Faculty 06, MUAS, wallrapp@hm.edu
page

Jan 15th 2010

13

Currently German universities try to establish 

Bachelor and Master study programs

and to set up the curriculum 

proposed by ASIIN or ACQUIN

for a successful accreditations

The certification is valid for 5 years

In the German engineering field about 70 % is done
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Lothstraße 34
D-80335 Munich
Germany
www.hm.edu

Main Entrance

Library

4 Examples of Bachelor/Master Programs at MUAS

15 000 studs
700 professors
14 faculties
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Faculty 06: Precision- and Micro-Engineering, Engineering Physics

Bachelor
Production &
Automation

B.Eng.

Germ./French
Bachelor +

Master
Production &
Automation

Master
Micro- &
Nano-

Technology
M.Sc.

Bachelor
Technical
Physics

B.Sc.

Master
Photonics

M.Sc.

Bachelor
Chemical

Technology

B.Eng.

Bachelor
Bio-

Engineering

B.Eng.

Bachelor +
Master

Mechatronics,
Precision Eng.
B.Eng./M.Eng.

see http://www.fb06.fh-muenchen.de/fb/
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Period Scope ECTS CP 

1 Years 
(2 Semesters) 

Basic Eng. Theory and Labourites Work 
(about 28 * 45 Min/Week, 13 weeks/Sem.) 

2 * 30 = 60 

 min 45 CP to continue  

1 Year 
(2 Sem) 

Theory and Labourites Work 2 * 30 = 60 

 min 105 CP to continue  

  Year  
(1 Sem) 

Practical Trainee at Industry or Institution 

(18 .. 19 weeks) + block lect. in Soft Skills 

30 

1 Year 
(2 Sem) 

Theoretical Specialisation incl. Bachelor-
Thesis 

2 * 30 = 60 

Bachelor  
7 Sem  

Skills to work as an Engineer in Industry/Inst. 

Degree: B.Eng, B.Sc. 

210 

 min 210 CP and a mark<2.5  to continue   

1 Year 
(2 Sem) 

Advanced Theory and Specialisation 2 * 30 = 60 

  Year  
(1 Sem) 

Master Thesis 30 

Master   
3 Sem  

Skills to work as an Engineer in Industry/Inst. 
Degree: M.Eng, M.Sc. 

90 

 

4.1 Standard Bachelor / Master Concept at MUAS
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4.2 Lectures of B.Eng. Mechatronics and Precision Eng. 

Route G: Precision Mechanics,  Route M: Medical Engineering
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4.3 Lectures of M.Sc. Micro and Nano Technology

soft skills
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Annual Alumni - Celebration July 2008

150 out-going students
(about 65 % of started

students)
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a) MUAS is open for any worldwide students
b) MUAS offers English spoken lectures 

see  http://www.hm.edu/allgemein/hm_international/wege_in_die_welt_2/sprachen/coursesinenglish/coursesinenglish.de.html

5  Student Exchange Programs

c) MUAS has many 
co-operations with
universities worldwide,

also hard installed coop.
(e.g. integrated studies)

d) MUAS has lists of free 
places at industry and 
institutions 
for a practical trainee
semester
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6 Summary

The new B/M/PhD study concept

1) is a chance to re-design and update engineering education for the
next generations in a fast running global worldwide market

2) leads to an unified, worldwide accepted education

2)   allows a global worldwide study - at any university

3)   the German universities (General Univ / Univ. Applied Sciences)

have a good concept for engineering education

a) with more theoretical + research oriented subjects

b) with more practical oriented subjects

4) German industries and institutions currently learn to employ the new
B/M graduates of both type of educations
Both type of students are necessary.
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My personal proposals for the re-design:

1) Don't cut your previous old 5 year study program into B and M,

 rather setup skill profiles for required graduates in industries,

research institutes, government, etc.,

and than describe the new curriculum

3) Establish associations to guide and control the B/M-Edu. process

by clear regulations => "don't invent the wheel again"

=> maybe use German Accreditation Agencies

2)  Distinguish between an education

a) with more theoretical + research oriented subjects

b) with more practical oriented subjects
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Further Questions:

4) How much soft skills should 
an Eng. program have?

    => 10 .. 12 % is the minimum

5) How much Eng.-praxis should 
an Eng. program have?

    => For engineers in industries 
one semester is fine.

6) Should you cooperate with a foreign Uni?

=> First setup own good programs of 
a view of subjects (e.g. B, M), 
then extent subject (M) with foreign uni.

Change of academic education - From Dipl.-Ing. to Bachelor/Master Degree

Prof. Dr. O. Wallrapp, Faculty 06, MUAS, wallrapp@hm.edu
page

Jan 15th 2010

26

Further Questions:

7) Which engineering study directions are necessary
     / we should install ?

   Research – Design+Develop. – Production – Marketing

Each subject is important,
    it is going in balance with requirements of industry,
             institutes, government

MUAS:  ~10 %   ~40 %        ~25 %            ~25 %

8) What are the biggest problems during the change?

1-To setup an all accepted program for the new century 
2-To inform industries, institutions about your new edu.
3-A 5 year parallel running edu. (old one + new one)

Thank you for Your Attention


