Title: Reasoning in molecular genetics: From a cognitive model to instructional design.
Effective instruction strives to help students construct meaningful and deep understandings in a domain. A key component of designing such instruction is a good understanding of relevant aspects of student cognition in the domain. This entails understanding both the cognitive obstacles to learning, and the knowledge elements that are crucial to successful reasoning in the domain. While understandings of student cognition are not a prescription for design, they can nonetheless help instructional-designers and design-researchers focus the design and suggest where and what scaffolding should be incorporated into the instructional sequence and activities. In this talk I shall first discuss my research of the cognitive aspects of reasoning in molecular genetics. By studying both high school and college level students reasoning about genetic phenomena I have constructed a conceptual model of reasoning in this domain. The model depicts the critical types of domain-specific knowledge, the relationships between them, and their role in facilitating reasoning about genetic phenomena.  I will then describe the design and evaluation of a high school project-based curricular unit in genetics. The unit was developed by a collaborative team of teachers and researcher and was enacted in a local public high school. The design process was closely guided by our understandings of student cognition in genetics and the resulting instructional intervention is aimed at scaffolding student engagement with important disciplinary strategies and concepts in molecular genetics.

