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Education Education in in Mechatronics Mechatronics 
as as an International an International StudyStudy

Conditions for its RealizationConditions for its Realization
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What are reasons for the acceptanceWhat are reasons for the acceptance ofof
the termthe term „„mechatronicsmechatronics“ in Germany?“ in Germany?

1950 Politics and Economics Technical Universities Universities of Applied Sciences
till 1989 reduction of technical staff 

in industry (retreat with the 
age of 58)

overcrowded
more education than R&D

overcrowded

1989 the Wall came down
the early 
nineties

· Reunion of Germany
· Common market within 

the European Union
· Concentration of 

economic power within 

·
·
· Economy declines 

world wide
· Forced reduction of 

technical staff in 
industry

· Number of beginners
diminishes dramatically in 
the natural sciences, in 
physics and chemistry as 

i
electrical engineering

· Reduction of teaching staff 
(professors and 

· Reduction of personnel in 
the academic 
administration *)

· Reduction of finances for 
education *)

· Number of beginners dimi-
nishes dramatically in the 
natural sciences, in physics 
and chemistry as well as in 
mechanical and electrical 
engineering

· Reduction of teaching staff 
(professors and laboratory
engineers) *)

· Reduction of personnel in the
academic administration *)

· Reduction of finances for 
education *)

education only

the European Union
Internationalisation
Globalisation

well as in mechanical and

assistents) *)

Permission of R&D·
*) not in every Federal Country of Germany
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What are reasons for the acceptanceWhat are reasons for the acceptance ofof
the termthe term „„mechatronicsmechatronics“ in Germany?“ in Germany?

the late the late 
ninetiesnineties

increasing wantincreasing want
of engof engiineersneers

·· increasing discussion increasing discussion 
about lazy professorsabout lazy professors

·· thoughts about controlthoughts about control of of 
profeprofesssors’ effort sors’ effort 

·· ““autonomyautonomy” of” of the the 
university with fixed university with fixed 
budgetbudget *)*)

·· R&DR&D becomes dutybecomes duty
·· proceeding reductionproceeding reduction of of 

ffiinances for educationnances for education *)*)
·· specializationspecialization and and 

concentrationconcentration ofof educationeducation *)*)
·· increasing discussion about increasing discussion about 

lazy professorslazy professors
·· thoughts about controlthoughts about control of of 

professors' efficiencyprofessors' efficiency

·· ““autonomyautonomy” of” of the universitythe university
with fixed budgetwith fixed budget *)*)

the the 
futurefuture ·· 10.000 to 50.000 10.000 to 50.000 

engineers missingengineers missing in in 
thethe GermanGerman industryindustry

·· dangerdanger ofof depression depression 
of R&D inof R&D in thethe German German 
industry with hard industry with hard 
economic economic 
consequences consequences 

·· salary for professors salary for professors 
correspondingcorresponding toto their their 
efforteffort

·· salary for professors salary for professors 
correspondingcorresponding toto their their 
efficefficiencyiency

*) not in every Federal Country of Germany
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What are reasons for the acceptanceWhat are reasons for the acceptance ofof
the termthe term „„mechatronicsmechatronics“ in Germany?“ in Germany?

AA new word hauntednew word haunted GermanGerman universitiesuniversities inin the middlethe middle ofof
the ninetiesthe nineties, , 

„Innovation“„Innovation“

TheThe timetime for the termfor the term „„MechatronicsMechatronics““ hadhad comecome
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NumbersNumbers ofof BeginnersBeginners atat thethe
University ofUniversity of Applied Sciences Applied Sciences BochumBochum
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FinancialFinancial reasonsreasons will forcewill force usus to ato a more more 
economic useeconomic use ofof our teaching resourcesour teaching resources

The situation foundThe situation found atat thethe GermanGerman Technical UniversitiesTechnical Universities atat
the beginningthe beginning ofof this century isthis century is

•• Less teaching staffLess teaching staff

•• Less money for educationLess money for education

•• NotNot sufficient money for researchsufficient money for research andand developmentdevelopment

•• NoNo hope forhope for anan increasing numberincreasing number ofof studentsstudents



Prof.Dr.-Ing.habil Friedrich Ernst Wagner Institute for Mechatronics University of Applied Sciences Kiel

10

DevelopmentDevelopment ofof BirthBirth Rate Rate 
in in thethe Federal State  SchleswigFederal State  Schleswig--HolsteinHolstein
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NumberNumber ofof BeginnersBeginners andand GraduatesGraduates
in in MechanicalMechanical EngineeringEngineering
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NumberNumber ofof BeginnersBeginners andand GraduatesGraduates
in in ElectricalElectrical EngineeringEngineering
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NumberNumber ofof BeginnersBeginners andand GraduatesGraduates
in in ComputationalComputational EngineeringEngineering
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The The Future Future for thefor the
GermanGerman Technical UniversitiesTechnical Universities

• They will never have as many students as 
ever before, 
because of
• demography of the German population
• the decreasing interest of young people in 

technical studies
• they will be forced to educate with very low 

financial resources
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The Result for theThe Result for the GermanGerman IndustryIndustry

• The gap between 
graduates in engineering sciences and the 
need for engineers 
will increase

• No reservoir of engineers
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The personnelThe personnel andand financial situationfinancial situation ofof the the 
universitiesuniversities willwill stagnate or even get worsestagnate or even get worse..

To manageTo manage this situation technical universitiesthis situation technical universities andand
industryindustry willwill havehave to doto do every feat every feat togethertogether toto
secure forsecure for aa sufficient rising generationsufficient rising generation ofof
engineersengineers..

NoNo helphelp will comewill come from outsidefrom outside,, the universitythe university willwill
havehave toto help itselfhelp itself,, meaning the financesmeaning the finances will forcewill force
usus to ato a more economic usemore economic use ofof our teaching our teaching 
resourcesresources

This would mean that we should think about new This would mean that we should think about new 
waysways inin teachingteaching..
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TheThe EuropeanEuropean AspectAspect of Engineeringof Engineering EducationEducation
an an Opportunity for MechatronicsOpportunity for Mechatronics

Consequences
• The right of free choice of working place within the

European Union
• Chances depend on quality of education
• Mechatronics is a discipline just about to be 

established
• Unique opportunity to create a study program in

mechatronics accepted in each country bordering
on the Baltic Sea thus raising the vocational 
chances of our graduates
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TheThe EuropeanEuropean AspectAspect of Engineeringof Engineering EducationEducation
an an Opportunity for MechatronicsOpportunity for Mechatronics

Consequences

A study program in Mechatronics with equal basic 
disciplines gives our students the possibility to
leave their university and continue their studies at
another university of another country without any 
loss of time. 
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TheThe EuropeanEuropean AspectAspect of Engineeringof Engineering EducationEducation
an an Opportunity for MechatronicsOpportunity for Mechatronics

Consequences

• International experience,
• studies at a foreign university,
• practical working experience in a foreign country,
• knowledge of a foreign language 

are more and more decisive for the future job.
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EDUCATIONEDUCATION MOTIONMOTION

professors are comingprofessors are coming toto the the 
ststuudentsdents

the futurethe future inin practicepractice

What can theWhat can the University,University, especiallyespecially,, what can what can 
the teaching staffthe teaching staff do?do?

Developement of Education

The futureThe future ofof teachingteaching willwill bebe aa mixture betweenmixture between

•• thethe traditional way,traditional way,
•• ofof courses by guestcourses by guest--professorsprofessors
•• and ofand of virtual educationvirtual education

till nowtill now
the futurethe future inin theorytheory

students are comingstudents are coming toto the professorsthe professors
nobody is comingnobody is coming toto anyoneanyone

the virtual universitythe virtual university
aa combinationcombination ofof thethe 33 possibilities abovepossibilities above
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An internationalAn international study programstudy program inin
Mechatronics could differ from universityMechatronics could differ from university toto

universityuniversity,, but should itbut should it??

With regard to economy it should not!

It must be possible to create a study program of mechatronics 
which is uniform in the basic disciplines at every university
of each state bordering on the Baltic Sea, thus giving the 
universities the possibility of specialisation in those 
disciplines, which are

• of special interest for the state
• main emphasis of the university research
• characterizing an institution of a university
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What are the conditions for What are the conditions for an an 
International International Study ProgramStudy Program ofof MechatronicsMechatronics??

First of allFirst of all we should get familiar with the graduationwe should get familiar with the graduation systemsystem
usualusual inin each country borderingeach country bordering onon the Baltic Seathe Baltic Sea..
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Conditions for Conditions for an an 
International International Study ProgramStudy Program ofof MechatronicsMechatronics

The German Education System
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Conditions for Conditions for an an 
International International Study ProgramStudy Program ofof MechatronicsMechatronics

Differences between education at University 
and University of Applied Sciences

TechnicalTechnical UniversityUniversity University ofUniversity of Applied SciencesApplied Sciences
1010 compulsory semesterscompulsory semesters 88 compulsory semesterscompulsory semesters
Practical work priorPractical work prior toto or between periodsor between periods ofof lecturelecture Practical work priorPractical work prior toto studystudy andand asas aa full semester full semester 

NoNo special semestespecial semesterr for diploma thesisfor diploma thesis 88thth semester for diploma thesissemester for diploma thesis
((normally thenormally the 55thth semestersemester))
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What are the conditions for What are the conditions for an an 
International International Study ProgramStudy Program ofof MechatronicsMechatronics??

First of allFirst of all we should get familiar with the graduationwe should get familiar with the graduation
systemsystem usualusual inin each countryeach country borderingbordering onon the Baltic Seathe Baltic Sea..

A secondA second thing thing we need iswe need is an international agreement onan international agreement on
the numberthe number ofof hourshours forfor an internationalan international study programstudy program inin
mechatronicsmechatronics..

AA third thing third thing we need iswe need is an international agreement toan international agreement to thethe
disciplines necessarydisciplines necessary for mechatronicsfor mechatronics andand the contentsthe contents
ofof these disciplinesthese disciplines..
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DoDo we havewe have aa chancechance toto have successhave success??

Within the ninetiesWithin the nineties
•• the Universities startedthe Universities started toto involve more practice intoinvolve more practice into

engineeringengineering educationeducation
•• the Universitisthe Universitis ofof Applied Sciences raised theoryApplied Sciences raised theory inin their their 

lectureslectures
•• both developed education models containing practical both developed education models containing practical 

developingdeveloping andand research work asresearch work as aa possibilitypossibility ofof combining combining 
theory with practicetheory with practice toto increase understandingincrease understanding ofof complex complex 
theoretical connectionstheoretical connections and toand to raise motivationraise motivation inin studyingstudying

•• most study programsmost study programs inin mechatronics have been mademechatronics have been made
uniform to a highuniform to a high degree degree 


