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A Theoretical and Practical Study on Practices to Promote Scientific High-Order
Thinking in Schools Using STEM Education
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This study clarifies the characteristics of teacher questioning in advanced

STEM teaching practices at schools in Japan and abroad. To this end, the research objectives were to
elucidate practices that promote higher-order scientific thinking, propose STEM education relevant
to the Japanese educational context, and derive suggestions for teaching methods. The results of
interviews and questionnaires conducted with researchers and STEM education practitioners in Japan
and the Philippines revealed that accurately grasping learners’ current situations, providing
advice at appropriate times, devising ways to generate cognitive conflicts, and devising lesson
plans that lead to the next stage of learning become necessary to conduct inquiry activities that
deepen learning content. The lesson plans were clearly devised to generate cognitive conflicts and
connect them to the next stage of learning.
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