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Developing a Learning Program to Enhance Recognition
of Proportional Relationship Between Variables by Means
of Constructing Conceptual Entities and to Improve
Science Learning

UCHIDA, Junichi
Konosu Nishi Junior High School, Konosu City
OGURA, Yasushi
Faculty of Education, Saitama University

Abstract

The purpose of this study is to develop a learning program which enhances students’ recognition
of proportional relationship between variables in lower-secondary school science by means of
constructing conceptual entities and improves science learning, and to test the educational effect
of the program in practice. Developed program is composed of two parts; the first is four-
hours special lessons to enhance the recognition of proportional relationship between variables,
and the second is science lessons of unit “electricity and its use” in the 2nd grade of lower-
secondary school. Qualitative understanding of conceptual entities learning in the unit are
constructed before introducing the calculation of proportional relationship in the program. Results
of practice of the program at a lower-secondary school showed significant improvement of students’
recognition of proportional relationship between variables, and effects in increasing self-efficacy,
awareness of importance of learning science and liking of calculation in science among students
who have successfully constructed the conceptual entities, suggesting the effectiveness of this
program to improve science learning.

Keywords: recognition of proportional relationship between variables, conceptual entity,

learning program, calculation in science learning
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