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The Effects of the Teaching Method of Asking Students to Identify
Relevant Variables and Formulate Hypotheses on the Development

of Their Graph Making Skills and Reading Skills
—The Case of the Relationship Between the Amount of Force and Stretch of a Spring —

Takayuki YAMADA™® - Shunsuke FURUKAWA** - Tatsushi KOBAYASHI***

ABSTRACT

This research aims to test the effects of the teaching method of asking students to identify relevant variables and
formulate hypotheses on the development of their graph making skills and reading skills.

For this purpose, first grade students in a lower secondary school were divided into two groups - an experimental group
composed of 94 students who were asked to use a “hypothesis formulation sheet” based on the Four Question Strategy
(4QS) and a control group composed of 63 students who were not asked to use it. Then, an examination on the “relationship
between the amount of force and the stretch of a spring” for first grade students in a lower secondary school was conducted
on them before, during, and after class.

The analysis revealed that this teaching method is more effective than the methods of teaching them how to write a
graph as skills training and of making them control variables and formulate hypotheses by teacher’s initiative in developing
their graph making skills and reading skills. These results show the effectiveness of a teaching method in which students are
asked to verbalize the relationship between the amount of force (an independent variable) and the stretch of a spring (a

dependent variable) as their own hypotheses, and then to graph measured values with an awareness of causal relationship
between variables.
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