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To improve scientific understanding, a successful group of approaches involves increased access to authentic science experiences. This study reports on a fundamentally different approach that emphasizes explicitly learning principles of good reasoning, in a net cast wider than specific disciplinary examples, and that is informed by philosophy of science, probability, and logic. The comparison between evolution and Intelligent Design (ID) serves as a springboard for inquiry into issues such as justification and reasoning with uncertainty. The hypothesis tested in Fall 09 (n=16) and Winter 10 (n=35) trials is that by the end of the course students will be able to 1) identify and explain features of good explanations and 2) correct misconceptions about science and justification. The first assessment is an identical pre/post course Likert scale (+3 to -3, with 0 for “don’t know”) survey with items in two groups: science attitudes and epistemic understanding. Survey design was guided by Kitchener and King’s epistemic cognition model and feedback from students in four previous courses and science and philosophy colleagues. The second assessment complements the first by testing epistemic understanding using short essay responses to real-life problems, arguments and misconceptions at the start, end, and during the course. In Fall, most students changed their minds about scientific theories as only possible explanations (agree, 72% pre to 12.5% post; disagree, 22% pre to 87.5% post) and by the end were able to explain why the perspective of science as “just” a social construct is skewed (93% of students), and to argue against the idea “science is just a lot of models – there is no truth in science” (88%). All students were able to describe features of good explanations, list common problems with bad ones, and to apply this framework to ID. However, students were still very general when faced with a real-life scenario (on astrology), leading to more emphasis in the Winter quarter on marginal science. The results show a deeper and more complete understanding of science and good reasoning after the course and help to establish this method as a viable alternative in teaching scientific thinking. 
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Note: The study has been evaluated and deemed “exempt” by the Social and Behavioral Sciences IRB at the University of Chicago (protocol H09468). Only responses for students that have consented are analyzed for the study. 
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