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A Study of the Formation Process of New Disciplines
in the Field of Natural Science (2)

Shuichi TSUKAHARA* and Keiichi YAMADA**

Research and development activities in science and technology are carried out in the framework of
research disciplines. From the historical point of view, the history of science and technology can be des-
cribed as a the rising and declining process of each discipline.

The aim of this research is to investigate the optimal resource allocation strategy for the promotion of
creative research activity, especially from the view of the formation process of new disciplines. In the first
report (Daigaku Ronshu No. 11, 1982), 4 new disciplines in Japan were examined. In this report, case
studies of 4 new disciplines in Japan were included. The following 8 case studies — Plasma physics and fu-
sion, Nuclear engineering, Molecular biology, Biophysics, Biomedical engineering and electronics, Environ-
mental science, Information processing, and Behaviormetrics — were studied on the basis of social surveys
covering 5960 researchers.

The major findings are:

1) Scientific and technological activities can be described from two viewpoints. One is the allocation
of resources and manpower. Another is research activities and their outcomes. At first the formation process
of new disciplines is described as a transition from informal small activities to large activities supported by
institutions. Secondary, the same process is described as a transition from trials, made on the interface of

the new field and the established disciplines, to the activities of constructing a new framework of a discipline.

2) From the analysis of the relationship between resource allocation and recruitment or entry process to
a new research field, 3 distinctive patterns of formation processes are observed. In type A (researcher pre-
ceeding type), the entry of researchers procedes resource allocation. As a result of the delayed resource
allocation, research activities in the early stage were obliged to be executed under the difficult financial
conditions (Molecular biology). In type B (institutionalization type), allocation of resources such as research
funds and establishment of research institution were performed in the early stage (Nuclear engineering,
in both the new field
(Biophysics, Biomedical engineering and electronics, Behaviormentrics). Some other cases (Information
processing, Environmental science) are regarded to be composites of these three types. -

3) Research activities in each field differ according to the type of formation process. In thpe A (institu-
tionalization type), researchers entering the new discipline in the later stage tended to be specialized. But in
types B and C, the research area of the latecomers tend to be comprehensive. In the latter cases, the nature

of research activities in the new fields were influenced strongly by the established disciplines.

* Researcher, National institute for Educationai Research
** Professor, Institute of Socio-Economic Planning, University of Tsukuba
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According to the judgements male by researchers themselves on the transition of research frontiers,

differences can be observed between type C and other types. The case of types A and B, the judgement of
researchers is similar, while in type C it is diverse.
4) Appropriate strategies in promoting research activities in the new research field are different according
to the stage of discipline formation. In the most early stage, small scale but continuous activities under the
leadership of superior researchers seems to be appropriate. In the growth stage, expansion of institutionaliz-
ed resource allocation, training of research manpower by means of systematic curricurum, and introduction
of a competitive atomosphere are appropriate. In regard to these points, the conclusion from our analysis
and judgement of researchers themselves is in agreement.

These findings suggest a neccessity to support and promote research activity in the early stages of

discipline formation and that strategy differs according to stages and types of formation process.



