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Developing Effective Instructional Methods for Control Variable Strategies
According to the Individual Characteristics of Science Learners
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In this study, we developed a method for measuring variable control skills
that can be compared across research, and conducted guidance interventions and efficacy testing for
variable control. To develop the measurement method, we created a survey booklet to measure variable

control skills using 21 items developed by the American Association for the Advancement of Science
(AAAS) and one newly developed item. Based on the survey results of 416 middle school students, we
developed a computer-adaptive test. Regarding the development of teaching methods, results from an
intervention study with middle school students showed that demonstrating controlled experiments, as
opposed to uncontrolled ones, was effective in fostering variable control skills. It was also

suggested that appropriate instruction differs depending on the individual characteristics of the
students.
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