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Preparation of the guideline for science class improvement to promote
understanding of the units in a science textbook
—Development of teaching materials and supplementary experiments for science lessons in

junior high schools in Kochi, which are focusing on stumbling blocks of students—
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ABSTRACT

For the purpose of developing the science lessons in which students understand the contents of textbooks and engage
in inquiry activities with interest, we have proposed the guideline for class improvement focusing on the contents
of chemistry and earth science fields in junior high schools in Kochi. Where and what are the students in the junior
high schools stumbling on in the science classes. In order to know the reason, we summarized the stumbling blocks
and their causes according to the grade of students and the units of textbook in the four areas (physics, chemistry,
biology, earth science) of learning contents in the textbooks with reference to the analysis of the results of "National
Achievement/Learning Situation Survey", "Kochi Prefecture Achievement Situation Survey" and "Public High
School Entrance Examination". Based on the analytical results we have organized the questions with a low
percentage of correct answers that are required to be improved and the tasks in the same unit that can be cited
many times, according to the grade of students and the units of textbook. Based on the organized materials the
methods of experimental and lesson development have been examined focusing on the chemistry and earth science
field. The contents of class improvement were applied to the classes of junior high schools. Based on the reactions
and movements of the students, improvements have been made to the developmental methods of classes. Our class
improvement was performed by “Addition of one lesson to the number of lessons of the unit” and “Invention of the
experimental contents and developmental methods within ordinary/normal classes”. The records of class practices
have been summarized with the descriptions of ingenuity/inventions and precautions for classes. The development
of teaching materials and supplementary experiments for science lessons focusing on stumbling blocks of students
were effective as problem-solving lesson improvement proposals to promote understanding of the units in a science
textbook.
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