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Abstract

The demand for the construction of the Dongfeng Highway originated after the 921
earthquake that disrupted the only connecting road from Dongshi to Fengyuan, affecting
residents” medical treatment and material transportation. Utilizing the authentic Socioscientific
Issue (SSI) of Dongfeng Highway route selection, this study explored the impact of this SSI
modeling curriculum on the decision-making aspects and quality of highway route selection, the
decision-making plan, and the relationship between decision-making aspects and quality. This
study involved six groups of 23 preservice teachers from a national university who participated
in a Science Integrated Curriculum Design course. This study used a decision factors table
and SageModeler, two representational modeling tools, to conduct two SSI modeling cycles
of Generation-Evaluation-Modification. Results showed that the decision-making aspects of
preservice teachers on this issue mainly focus on safety and the economy. Their attention went to
the earthquake’s impact on traffic “safety” and the “social” justice issues faced by residents, and
then slowly shifted to the road involved in the dispute—the “economic” aspect of construction at
half the cost. With the intervention of SSI modeling courses regarding decision-making quality,
the preservice teachers’ decision-making quality gradually increased. They grasped “comparable
and measurable” characteristics in a single factor and provided more “sufficient evidence or
reasons” to support their decision-making. Despite this, they provided the vertical connection of
the same factor aspect. Only with the assistance of SageModeler could they use a small amount
of cross-aspects consideration of the horizontal connection. The majority of the participants
presented consistent decision-making plans, but they all incorporated more scientific evidence or
decision-making factors to enhance decision-making quality.

Key words: SageModeler, Highway Route Selection, Decision Making, Socioscientific Issue,
Socioscientific Issue Modeling Curriculum
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