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Abstract.  Pseudoscience is commonly understood as something like parapsychology or astrology or phrenology or creation science/intelligent design that masquerades as science but lacks credible evidence to support its claims. One might think that schooling in the modern physical and biological sciences would prepare citizens to recognize   pseudoscience in its many guises, but this is not the case. Part of the problem may be the question of distinguishing science from pseudoscience, a long-standing problem throughout the history of philosophy. However, a larger part of the problem may be that critical examination of pseudoscience is simply not included in most science curricula. This symposium will consider the nature of pseudoscience in its various forms in society and explore ways that teachers of science might be able to help students understand how to analyze pseudoscientific claims. Scientific habits of mind like skepticism, respect for solid evidence, and keeping an open mind should be part of science literacy and assessment strategies for these and related habits of mind should be an important part of  the science curriculum and related instruction.  
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Why the Study of Pseudoscience Should Be Included in the School Science Curriculum. 

Ron Good, Professor Emeritus, Science Education Program, Louisiana State University 
The usual approach to the study of the nature of science (NOS) does not ensure that students will be more likely to recognize and reject pseudoscience in its many forms. The pseudoscience of subluxation chiropractic, for example, has 60,000 practitioners in the U.S. and many millions of followers who believe they receive legitimate medical care when their spines are x-rayed and manipulated. Also, the chiropractic industry has managed to convince politicians and the insurance industry to treat chiropractic as legitimate medical practice, despite the fact that the scientific community, including science-based medicine, views chiropractic as pseudoscience. Another pseudoscience that has an important impact on students’ understanding of science is creationism/intelligent design (ID). Similar to subluxation chiropractic in fundamental ways, ID is grounded in the mysterious world of the supernatural. These two examples of pseudoscience, chiropractic and ID, are compared and used to explain why the study of pseudoscience should be included in the school science curriculum.
“Science: Good, Bad & Bogus:” Science teaching as Intellectual Self-Defense.

Peter Slezak, Program in Cognitive Science, University of New South Wales 
I report on teaching philosophy of science through issues arising concerning pseudoscience. My freshman subject ‘Science: Good, Bad & Bogus’ takes its inspiration and title from Martin Gardner’s book that was concerned with his long-standing war against ‘fads and fallacies in the name of science.’ My course description includes the following:
What is science? What are its distinctive characteristics as a form of inquiry? Is ESP real? Why are astrology, parapsychology and ‘creationism’ widely considered to be pseudosciences? Are there other, equally valid forms of knowledge besides the scientific one? Is there a fundamental conflict between science and religion? Was the Church of the 17th century wrong in condemning Galileo? These topics provide an interesting vehicle for raising some of the central questions concerning the nature of science. 

Central concerns throughout the history of philosophy have been the nature of knowledge and justified belief, and the demarcation between science and pseudoscience or ‘metaphysics.’ These questions are placed in historical context and the more recent ‘social constructivist’ views will be discussed.
Teaching the Nature of Science as a Continuum: Pseudoscience without the Perjorative.

Mike U. Smith, Department of Internal Medicine, Mercer University School of Medicine 
Larry Scharmann, School of Education, Kansas State University 
Teaching the nature of science (NOS) as distinguished from other ways of knowing and from pseudoscience is challenging for many reasons, including misconceptions about the nature of science, lack of philosophical expertise among teachers, and lack of NOS-related pedagogical content knowledge. Early NOS instruction research identified some promising pedagogical methods, but most students in these classrooms did not achieve adequate NOS understanding. Our approach draws on the work of Kitcher, Gould, Kuhn, Jegede, and others. This course for pre-service science teachers is taught in a Midwestern state in the U.S. where the evolution vs. intelligent design debate has recently raged, so that care must be taken to acknowledge student concerns and barriers to learning evolution. For this (and other) reasons, we do not use the term “pseudoscience” but ask students to develop a set of explicit criteria they already implicitly recognize as separating various claims as “more” or “less” scientific along a continuum. Students then employ this set of criteria to evaluate claims that are more difficult to categorize. Results from this research program suggest that our theoretically-founded approach can be effective for improving NOS understanding, even for those with conservative, religious worldviews.
Science, Pseudoscience and School Scientific Argumentation on a Teacher Development Program.
Ana Coulo, Departamento, de Filosofia, Universidad de Buenos Aires

This presentation will present findings from an ongoing program on science teaching for primary and secondary teachers in Buenos Aires, Argentina. This program has as one of its central aims the providing of opportunities to critically reflect on the nature and role of science, from a historically as well as an epistemological point of view. Participating teachers range from widely experienced to recently graduated educators, who teach either primary (elementary) or secondary education, on several disciplines like physics, chemistry, biology and mathematics.
The program comprises lessons that include among its contents the analysis of the criteria pertaining to the demarcation problem between science, non-science and pseudoscience. Throughout the program there is an emphasis on argumentation skills, since it is recognized that argumentation plays a central role both in the construction of scientific knowledge and in the teaching and learning of science in the classroom. Even more, good argumentation skills constitute a decisive tool for the identification, analysis and assessment of scientific and pseudoscientific claims.

The quality and evolution of teachers’ argumentation abilities, generally and regarding the examination of pseudoscience in particular, will be portrayed with regard to the completion of several didactic activities that aim at fostering, scaffolding and developing them.
