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Effect of Education on Controlling and Sensing Systems in

Junior High School Technology Education Classes
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Abstract

The purpose of this study is to develop a standardized test in order to measure the educational
effectiveness of junior high school technology education with regards to the conceptual model of control and
sensing systems. Based on previous research, we divided the element of technological thinking into three
categories: “to understand basic knowledge”, “to make decisions based on certain conditions”, and “to infer
technological intent” using evaluation criterion. We developed 38 items based on these categories. We
conducted a survey on 1119 junior high school students from grades 1 to 3, and analyzed the data using “Item
Response Theory”. Initially, 30 items with a reasonable degree of difficulty and discernment were selected.
We conducted a pre- and post-survey with selected items on 160 third grade junior high school students who
were studying about control and sensing systems. As a result, there was a significant increment in the post
scores, suggesting that the developed standardized test is useful in measuring educational effects for control
and sensing systems instruction.

Key words : Technology Education, Controlling and Sensing Systems, Item Response Theory, Standard
Test, Technological Thinking
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