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Abstract

The Education Center at Osaka Institute of Technology is in charge of both regular classes on mathematics
and physics for first-year students and supplementary courses to improve basic skills related to the two
subjects. The regular classes and supplementary courses are closely linked to each other. Through the courses,
the Education Center comprehensively supports first-year students at OIT. In this paper, we report the results
of the mathematics and physics tests to confirm the academic capability of freshmen, especially in the
Faculty of Engineering, by using the principal component analysis (PCA) method. By applying the PCA
method, the test results were examined not only on the basis of individual mathematical or physical thinking
ability, but also a new perspective of comprehensive thinking ability of both subjects. The results revealed
that the comprehensive thinking capability depended on students’ learning history before admission, and
their physical thinking was superior to their mathematical thinking. In addition, it was shown that the
comprehensive thinking capability of students who were recommended the supplementary courses on
mathematics was below average, and their mathematical thinking tended to be superior to their physical
thinking.
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Fig.11 Enrollment ratio by entrance examination
category
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Fig.13 Distribution of students recommended to take
supplementary course on mathematics
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Table 8 Average values of comprehensive thinking
capability and mathematical/physical thinking of
students recommended to take supplementary
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take supplementary course on mathematics
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