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The Structure of Scientific Theory

L4 . 0 L
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A Study on the Theoretical Subjects in Higher Education

Masashi OKAMOTO™* Toshihiro IWAT

It has been pointed out that we need the synthesis of natural sciences and social sciences, as
C.P. Snow said in The Two Cultures in 1959. Although this point of view has recently been
regarded as important in relation to environmental and STS (Science-Technology-Society)
issues, theoretical subjects in higher education have been isolated from one another in Japan.

The authors started a project to develop the synthesis of theoretical subjects by extracting
the common structure from natural sciences and social sciences. In the present paper, the

structure of theory and the process of inquiry in physms particularly J.C. Maxwell's ideas on

(.,_

made of research trends in economics, which tends to borrow mathematical methods from
physics.

J.C. Maxwell's third paper on electromagnetism is usually regarded as full of mathematical
analysis, after abandoning the dynamical model of electromagnetic fields. However, this is in-
correct. IHis ideas are stated quite clearly in Part I of this paper. He used the models like
cellular elastic body to set up equations. After his ideas were examined closely and compared
with experimental proofs in Part I, they were analyzed mathematically in Part1I .

A mathematical method is useful in economics as well as in physics, however research trends
of economics lack actual proofs, while theories of physics are based on actual proofs to assure
objectivity. Objectivity is an important condition in the respect that scientific recognition
should be regarded as a collective recognition by scientists, because whenever the hypothesis is

turned into theory, all of the members of the society of scientist have to be convinced of the

truth of the theory.

* Professor, Osaka Women's Junior College
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