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ABSTRACT
The purpose of this study is to develop practical teaching methods for promoting metacognition for
students utilizing the thinking tools in science classes. Metacognition has been focusing on the new
official teaching guidelines for schools, which are practically implemented at junior high schools.
The Board of Education in Kochi (2017) has payed attention to the thinking tools as a method for
visualizing student opinions at their problem-solving activities. Utilizing the thinking tools could
make it easier to objectively understand and recognize their thinking and activities and to promote
their metacognition. In this study, we use the fishbones, one of the thinking tools, which are
characterized by the analysis and focusing of student thinking. Then, science classes for the
experimental groups, which incorporated individual thinking and the control groups, which did not
incorporate that, were performed. We analyzed the effectiveness of the thinking tools and the
degree of promotion of metacognition by collecting the class records and comparing them. As a
result of the analysis, it became clear that the students could activate metacognition and promote
the externalization of their thinking by utilizing the fishbones and incorporating the individual

thinking.
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