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The University Entrance Examination and Physics Education

Toshiyuki Hosokawa and Akira Onodera

Hokkaido University

Abstract— The traditional entrance examination system of Japanese Universities has been
stable for a long time. However, both the social structure and the educational structure in
Japan are changing dramatically. Japan is opening its borders to international society. One
half of all high school students want to attend a university, but a higher ratio of these students
do not want to study science. The ratio of university students to the population is 19/1000 (49
/1000 in the U.S.A.) and the ratio of national and public universities to private ones is 22.4%
(78% in U.S.A.); these ratios are lower than other countries.

From the viewpoint of science education, we have the following problems:

(1) Students can select science courses from four subjects: physics, chemistry, geophysics and
biology. The ratio of students of each science courses in senior high school is biased because
they tend to choose subjects in which they will get higher scores on the entrance examina-
tions. Moreover, students have a tendency to select subjects not only because of interest but
also because they seek the highest score possible on the university entrance examination with
the least amount of effort. Physics, in particular, suffers from a lack of interest; in senior high
schools in Hokkaido Prefecture, only 26% of students study physics. This low level of
interest has resulted in one half of the high schools in the Hokkaido Prefecture eliminating
their physics courses. Students in these high schools no longer have the opportunity to study
physics.

(2) Although students do not need to take the physics examination for admission into the
schools of science and technology at many Japanese universities, they are required to study
physics once in the university. Their lack of high school physics preparation makes university
physics education difficult for these students.

(3) Most students in other fields (such as literature, economy, education and law) do not show
interest in taking science classes, even though modern life and economics are closely con-
nected to the development of science and technology.

A special educational council of the Ministry of Education in 1985 and our questionnaire
survey of high school teachers in Hokkaido Prefecture in 1996 reached the same conclusions:
(1) Multiple choice exams should be replaced by descriptive, qualitative exams which assess
students’ abilities in many ways.

(2) The existing entrance examinations may be too difficult to pass. On the other hand, once

admitted, it may be too easy for students to progress within and graduate from Japanese uni-
versities. This needs to be changed.

(3) At present, the entrance examination demands too much effort, knowledge and prepara-

tion to pass. Since science education is based on experiments and observation, the ability to
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conduct and learn experiments should be part of the entrance examination. The revision of
the entrance examination system is in its early, beginning stages.

How can universities discover students who have original and creative minds? How can
we find the Einstein of the next century ? We recommend the following:
(1) Itis imperative that we form a common vision of the people we wish to be. What kinds of
citizens will society need in the near future? In response to this, what kinds of high school
students we should admit to the university? Once we determine the new admission criteria
and share them publicly, others will provide feedback on the appropriateness of the examina-
tion. The contemporary international market demands specialists more than generalists, con-
trary to the traditional desire in Japan for generalists. Japan’s new 21st century workforce
needs to consist of lifelong learners willing to keep their skills current with emerging new
technologies.
(2) We should introduce a system of university admissions based on other criteria than just
entrance examination scores, including recommendations from high school teachers. Itis
imperative that we also develop higher standards for promotion and graduation of university

students.

University policy concerning the entrance examination has important implications for fu-
ture Japanese society, primary and secondary education, and basic scientific research. Itis
crucial that we think these issues through thoroughly and take action as swiftly as possible.
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Fig. 10 Is it difficult for you to study the subject which you did not study in your high school?
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