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Abstract
We report about the international cooperative activities for the engineering education between a German University and

a Japanese University. After the experiences for 15 years of cooperation, both in research and student exchange, we learned
a lot about the differences between these two educational systems. This report summarizes the differences and the future
perspective for the improvement of engineering education based on the understanding of the differences, including 
advantages and disadvantages, between two educational systems.
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Ⅰ. Introduction

Every educational system has its own point of 
emphasis. In Japan after the beginning of Meiji-era 
about 140 years ago, the national concern of Japan 
was to catch up with the advanced countries in Europe 
and USA. Thus the education, not only engineering 
education but also education in other fields, was con-
centrated on learning “knowledge” from the advanced 
countries. This idea had made success to some extent 
during economic growth after WWII; the advanced 
knowledge is applied for the manufacturing of industrial 
products such as automobiles. In this sense, students 
who can learn a lot of knowledge are welcome by 
the society as well as universities. Thus the entrance 
examination systems of Japanese universities, especially 
national universities, are designed to evaluate the 
student’s knowledge, that has been given to the 
student according to the curriculum designated by the 
government, with a series of entrance examinations 
including highly standardized nationwide test carried 

out by the government. 
However, as Japan is now one of highly-developed 

countries, Japan’s previous educational system is 
considered to be not suitable to educate students who 
are expected to lead the society that has no “model” 
outside Japan. Especially, the task of engineering is 
to create something new as well as something useful 
that contributes to solve totally new problems that our 
society has not yet encountered, for example global 
warming. 

Present engineers in Japan are required to have 
higher educational background as well as strong 
intention for innovation. A few decades ago, a lot of 
good graduates of technical high schools were 
employed by the industry in Japan, and indeed they 
played an important role in production. However, 
with the progress of technology, demand for engineers 
with higher education has been increasing. A problem 
of Japan’s engineering education in universities and 
colleges is that the technical high school is not an 
advantageous approach to pass the entrance ex-
amination of universities and colleges; those who 
graduated the ordinary high schools are believed to 
be advantageous to pass the examination because they 
have more time to get knowledge for examination 
rather than basic engineering skills. Though the 
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<Table 1> Number of students in the summer school

No. Year Country Number of 
students Remarks

1 1996 Niigata 16 First Summer School in Niigata

2 1997 Magdeburg 15 First Summer School in Magdeburg

3 1998 Niigata 15 Second Summer School in Niigata

4 1999 Magdeburg 15 Second Summer School in Magdeburg

5 2000 Niigata 15 Third Summer School in Niigata

6 2001 Magdeburg 15 Third Summer School in Magdeburg

7 2002 Niigata 15
We had two different Summer Schools in Niigata, Fourth Summer School for
15 students from Magdeburg/Germany, and First Summer School for one 
student from Tsinghua/China and 10 students from Inha/Korea.

- 2003 Break 0 Suspended because of SARS (Severe Acute Respiratory Syndrome)

8 2004 Niigata 16 Fifth Summer School in Niigata

9 2005 Magdeburg 10 Fourth Summer School in Magdeburg

10 2006 Niigata 9 Sixth Summer School in Niigata

11 2007 Magdeburg 12 Fifth Summer School in Magdeburg

12 2008 Niigata 12 Seventh Summer School in Niigata

13 2009 Magdeburg 20 Sixth Summer School in Magdeburg

Total 185

graduates of technical high schools often have more 
basic skills of engineering as well as clearer intention 
to be engineers, it is not so easy for them to pass the 
examination. From another viewpoint, some of the 
ordinary high schools graduates who have less 
intention to study engineering, choose the university 
and engineering department based on only exami-
nation score. Such mismatch is often found in Japan’s 
entrance examination systems. 

Faculty of Engineering at Niigata University adopted 
an entrance examination system that takes account of 
the difference in education between technical high 
schools and ordinary high schools. We prepare 
different entrance examination for the graduates of 
technical high schools1,2. The number of the technical 
high school graduates is roughly 8% on average. We 
also accept graduates of technical colleges around 
10%. These two types of students contribute to the 
unique atmosphere by sharing specialized skills related 
to design and manufacture that they have gained 
through intensive engineering education.

During the activity to improve our engineering 
education, we have noticed that wide viewpoints are 
necessary3. One approach to obtain wide viewpoints 
is to look back ourselves from outside of our culture. 

Based on this idea, we have conducted exchange of 
students as well as researchers between foreign 
universities. Among our exchange activities, the most 
successful one is the exchange program with Otto- 
von-Guericke-University Magdeburg, Germany. 

This report summarizes the history of the exchange, 
findings during exchange, and future perspective of 
the improvement of engineering education in Niigata 
University.

Ⅱ. Brief History of Student Exchange 
between Niigata University, Japan and 

Otto-von-Guericke-University Magdeburg, 
Germany

Although the usual Japanese education was 
concentrated on learning knowledge from the 
advanced countries, the education of the Faculty of 
Engineering, Niigata University, has been intending 
to promote students’ basic “understandings” rather 
than “knowledge” since its foundation. However, our 
education system has also been shifted its point of 
emphasis from students’ understandings to students’ 
knowledge in these decades. Faculty of Engineering, 
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Niigata University, also accepts the graduates from 
Technical High Schools in order to introduce the 
ability of manufacturing in our educational system1,2.

Otto-von-Guericke-University Magdeburg was named 
after a scientist, Otto von Guericke, who invented 
vacuum pump and conducted experiment of “Magdeburg 
hemispheres” to prove the power of vacuum about 
400 years ago. Magdeburg University has a very 
good tradition in Engineering. Students in Magdeburg 
University are expected and requested to be open 
minded in their specialty.

After establishment of the international cooperation 
contract between Faculty of Engineering of Niigata 
University, Japan, and Faculties of Engineering of 
Otto-von-Guericke-University Magdeburg, Germany, 
we have achieved active and long-lasting student 
exchange as well as researcher exchange. Since 1996, 
“Two-weeks Summer School in Engineering” has 
been continuing. In the “Summer School” typically 
about 12 students were exchanged each other alternately 
and biyearly. The total number of participants is 
counted as many as 185. The “Summer School” consists 
of technical visits to the research laboratories in the 
host university and factories in host side country in 
order to give the students the experience of different 
technologies. The important feature of this “Summer 
School” is that it includes cultural courses, language 
and society of the host side, to give the students wide 
points of view. The combination of the technical visits 
and cultural courses enables the students to think about 
not only each technology but also the background of 
the society that requires the technology.

Figures 1 to 5 show examples of our Summer 
School activities, which include some technical visits 
to university laboratories or some local factories, and 
cultural courses including visits and German or 
Japanese language classes. We have also asked 
students to organize student activities, in which 
students can discuss their own study subjects and 
interests in English or their own languages.

Because we have not enough number of rooms for 
guest students in our university accommodation, we 
asked some voluntary citizens to let these students 
stay in their houses. This host family system worked 
very well and these students answered to our 
questionnaire that the host family system was one of 
the best activities in our Summer School.

Figures 6 and 7 show two pictures in Farewell 

[Fig. 1] Technical visit to the radio station

[Fig. 2] Technical visit to faculty of mechanical engi-
neering

[Fig. 3] Visit to Berlin

Party at Niigata University. Fig. 6 shows German 
group and Fig. 7 shows two of German students with 
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[Fig. 4] Technical visit to autostadt and factory

[Fig. 5] Japanese language class

[Fig. 6] Farewell party at Niigata

their host family.
By obtaining more information about the counter 

part university, the students’ interest in studying in 

[Fig. 7] German students and Japanese host family

foreign country is aroused. Total number of students 
exchanged for longer terms, from three month to one 
year, has reached as many as 50, among which about 
two thirds are the participants of “Summer School”. 
This large number for only one university-university 
relationship indicates that the continuing effort to 
maintain relationship is quite important to arouse the 
students’ interest in foreign culture and to encourage 
students to go abroad to study.

Ⅲ. Findings about the Difference in 
Engineering Education between 

Germany and Japan

During the students exchange activities, we had 
opportunities to get acquainted with the educational 
system in the counter part. Comparing Japan and 
Germany, we found that many Japanese universities 
normally have educational systems which are oriented 
to increase the students’ “knowledge” and evaluate 
their “knowledge” by written tests, whereas engi-
neering education in Germany provides a system of 
“Diplomarbeit” (Diploma work) with internship and 
some oral examinations in order to cultivate the 
students’ “understandings” rather than their “knowledge”. 
As a result, Japanese graduates tend to be specialists 
while German graduates tend to be generalists in 
engineering fields. However, it is not easy for a 
student to be both a specialist and a generalist when 
the student just graduates from one university. There-
fore, the graduates should know their weak points by 
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comparing themselves with students from different 
countries and/or educational backgrounds, in order to 
improve themselves. However, a problem is that the 
students have insufficient opportunities to experience 
educational systems different from that they have now.

These differences are seen in the system of 
“Internship” in both countries. There are very few 
universities interested in six-months long internship 
in Japan, but the German system usually requires 
every student to accomplish an almost six-months- 
internship or international student experience. The 
internship experience enables students to think about 
their problems in their fields and the international 
experience enables them to understand that there are 
many different ideas, whereas most Japanese students, 
especially in engineering, tend to solve problems 
using their knowledge usually believing that there is 
only one correct “answer” to each problem. As we 
know very well, it is almost impossible to solve a 
problem without understanding and deep insight to 
the problem and there are many different “solutions” 
for each problem. 

We think another reason of this difference lies in 
the differences in education program between Germany 
and Japan. These differences originate from the requests 
of companies or societies. But we think that students 
in both countries should know the differences between 
two ideas and education systems by visiting each 
other so that they can become “professionals” in their 
own fields. Here, “professionals” mean the persons 
who can understand the essentials of problems and 
offer solutions using their knowledge. Normally, it is 
easier for German students to know how foreign 
students think because there are a lot of foreign stu-
dents at German universities compared with Japanese 
universities. Moreover, Japanese universities have not 
so many lectures in engineering fields taught in 
English, but many German universities have Master 
and Bachelor courses taught in English nowadays. 
This kind of language problem is also very important 
to educate generalists in engineering fields.

Ⅳ. Future Perspectives for the Improvement 
of Engineering Education and 

Present Activity in Niigata University

We can say that Japanese students become specialists 

whereas German students generalists, when they 
graduate from universities in engineering fields. So, 
where Japanese students come away from universities 
with an unmatched depth of knowledge in their 
respective fields, some would say that German 
graduates possess a broader range of skills. Since it 
is impossible for one to be both a specialist and a 
generalist, he or she must follow his or her chosen 
path, ever mindful of ways in which to strive for a 
“happy medium”, by comparing themselves with 
students from different countries and/or backgrounds. 
We believe that these “differences” in educational 
systems, methods and points of view should be used 
to their fullest advantage!

After the experiences of “Summer School”, Faculty 
of Engineering at Niigata University has just started 
the new educational system in which the internship 
and “on-job-training in design and production” are 
included in the early stage of its curriculum. The 
international exchange program with Otto-von-Guericke- 
University Magdeburg shall be continued in future.
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