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Longitudinal Changes of Science Achievement
and the Influence of Educational Factors
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Abstract

The purpose of this paper was to use part of the data of ILongitudinal Study on Science and
Mathematicsl and the continuing research known as BPeriodical Survey of Science and Mathe-
maticsl in order to clarify the achievement in science, contribution of factors considered to
have influences on that achievement, and secular variation in the period from elementary and
lower secondary schools up to the upper secondary school.

There were two cohorts: Cohort 1, which underwent the survey three times every three years
starting in 1989, corresponding to 5" grade of the elementary school; Cohort B, which under-
went the survey three times in the same way starting in 1996. The results of investigating
changes in scores obtained on science problems showed that the correlation was high in both
cohorts in the adjoining school grades of 5" grade in elementary school and 2™ grade in lower
secondary school, and 2™ grade in lower secondary school and 2™ grade in upper secondary
school. In addition, the rating values for individual scores were computed to investigate secular
variation. This showed that, throughout elementary, lower secondary and upper secondary
schools, there was a higher ratio of students for whom the science achievement changed com-
pared to those students for whom the achievement remained fixed. The greater part of these
changes was gradual. It also became clear that there was a common tendency in both Cohort
1 and Cohort B for a low rate of students for whom there was a large change in the achieve-
ment.

In order to estimate the contribution of factors having an influence on science scores, synthesis
variables were compiled that summed up multiple question items with principal component
analysis, after which multiple linear regression analysis was conducted with the science scores
as the target variable. Results showed that, as a common tendency for Cohort 1 and Cohort B,
the contribution was largest for the science scores in the prior school levels. However, the con-
tribution of mathematics scores of the same school year in science scores was also quite large.
Results were also obtained allowing the supposition that interest in science has an influence on
the how science is viewed as a valuable subject, and connects up with an increase in liking for

science that eliminates resistance among students toward science subjects.
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