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A Comparison of Metamorphosis Processes and System-Types

of Technological Institutes in Japan and the U.S.A.
Masao Seki *

Preface
1. The Formation and Process of Metamorphosis of Institutes of Technology in the History of Engineering

simndine fm Toewna . 1970 1Q0Q12
Duuuatluu il Japail. 10/VU—1700

2. The case of America: 1800—1980

3. Historical Background of Graduate and Undergraduate Courses on Natural Science, Humanities and
Social Sciences in American Institutions

4. Discussion on System-Types and Comparison between Japanese and American System Types
Conclusions:

The purpose of this report is to investigate the process of metamorphosis and system types of tech-
nological institutes in Japan and the U.S. To examine the metamorphosis processes, focus was put on the
historical development process of institutes of technology. In order to build a concept of system types,
we investigated the kind of undergraduate and graduate programs, i.e. engineering, mathematics, physical
science, biological science, humanities, social sciences, interdisciplinary studies, etc. and also, the rate of
non-engineering students to all students and the rate of graduate students or Ph.D.—course students to
undergraduate students in each institution. We concentrated on institutions which offer engineering
programs at the bachelors level and graduate levels without including the engineering schools of universities
i.e. Univ. of California at Berkeley and Stanford University etc.

The findings can be summarized as follows:

In the Japanese case:

(1) Six institutions of the collegiate level were established in the period between 1870 and World War II.
Now, only two schools are active as institutes of technology since the other four schools were merged
with other colleges or universities and had their names changed to universities (without the terms,
“engineering” or “technology’)

(2) After World War II, many institutes of technology were established. Now there are forty-three institu-
tions out of which forty-one institutions offer exclusively engineering programs and the other two

nd the “science-
technology-type” in which the rate is larger than 5% and the number of fields (as in undergraduate
programs) is less than 10. Japanese institutibns of technology are composed of forty-one ‘“single-
field type’ and two ‘“‘science-technology type” institutions.

At the present none of these institutions offer undergraduate and graduate programs in humanities
and/or social science therefore, the staff responsible for humanities and social science education in the

PO U PR TN
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institutions are teaching general education subjects to engineering students but they can not teach students

* Professor, R.I.H.E., Hiroshima University
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American Case:

(3) Now there are thirty institutions not including three special purpose institutions, i.e., Air Force Inst.
of Tech. and General Motors Inst. etc. Thirty institutions can classified by the following names; Inst.
of Tech. 13 institutions, Polytechnic Inst. 3 institutions, College of Tech. (including Colleges of Mining)

7 institutions and Tech. Univ. or Polytech. Univ. 7 institutions.
@ 30

E§

of institutions were founded as collegiate schools in the nineteenth century. But after World
War II, only two institutions were established in spite of the fact that 161 engineering schools were
founded during this period. These might have been established as schools within universities.

(5) The rates of institutions which offer program in each field and at every level are as following ;

Field Bachelor Level Master Level Ph.D. Level
Engineering 100% 90% 50%
Math., Physics Sciences 90 73 53
Biological Sciences 67 47 27
Social Sciences 80 60 40
Humanities 43 33 13
Interdisciplinary Studies 50 13 10

(6) There are no “single field type” institutions in the U.S. American institutions are composed of the
“science-technology type” and ‘“‘university type” institutions which have more than ten fields and in
which the rate of non-engineering students is larger than 30%. In addition, the institutions can be clas-
sified as “research type” and ‘“‘education type” depending on whether or not they have strong graduate
schools.

(7) Therefore, American institutions can be classified according to four system types; “research-univ.
type” (MIT, Iilinois, Rensselar etc.) “education-univ. type”, (Calpoly, Tenn. tech. etc.) “research-
sci-tech type” (CALTECH) ‘‘education-sci-tech type” (Worcester, Harvey Mudd, Rose-Hulman etc.).
These system types should be understood as conceptual models. Therefore, the above mentioned
standards for classification of system types should be considered as a kind of measure and not as a
rigid classification standard. Some institutions might be described as a complex mixture of two dif-
ferent system types. We can say that many institutions come close to the “university type”. These
facts may be related to the establishment of many schools of engineering in universities after World

War II.
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social science divisions. The historical background of this is discussed in this paper.

We can comment on the perspective of Japanese institutes of technology as follows; In Japan,
from the nineteenth century, many institutes of technology could not have strong natural science divisions
and could not offer programs in humanities and social sciences leading to a bachelor’s degree and graduate
degree, without metamorphosis to university status.

Finally, in order to offer general education programs of high quality and interdisciplinary study pro-
grams, many Japanese institutions of the “single-type” should be reformed. One way of beginning such a
reform is to examine models in American institutions as a reference.






