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Summaries
In the article Science Education and Belief in Pseudoscience the author Raymond Eve noted the pervasiveness of pseudoscience beliefs and brought into question how do improvements in science literacy lead to reductions in pseudoscientific beliefs” (Eve, p. 14) ?  Eve helped establish AAAS Project 2061 which was to change how science was taught in public schools in that more emphasis was put on understanding science inquiry and less on factual recitation.  He quotes from recent analyses of National Science Foundation surveys individually conducted  by Dr. Susan Losh and Jon D. Miller, and Nick Allum which all showed an improvement in civic science literacy in the last twenty years.  However there was a slight curvilinear inverse relationship with beliefs in pseudo-science, such as UFO’s belonging to aliens or in lucky numbers, with higher scores for literacy. That is, there is a modest reduction effect by a formal science education on pseudoscience beliefs.  Eve goes on to point out that there are many source for science education beyond the formal classroom setting in high schools and college such as the internet and the media.  Losh suggested that since many pseudoscience topics are not explicitly studied or discussed in public education setting that the “mass media often fills in the gaps” of knowledge about such subjects (Eve, p. 15).  Overall, Eve felt that though there has been improvement in science literacy it is still objectionably low in absolute standards.
 
The article written by Seth Rasmussen, entitled “The History of Science as a Tool To Identify and Confront Pseudoscience,” (2007) discussed that an historical approach to teaching science as a means to not only promote scientific literacy but to oppose irrational antiscientific worldviews and pseudoscience.  One study he quoted showed over 44% of science students of college freshman could not distinguish astronomical science from the pseudoscience of astrology (Rasmussen, 2007). He felt science education has failed to transform students’ intellectual outlook. 
The remedy that he purported is to include in the science curriculum an emphasis on rational and
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scientific thinking and not just science facts so as to confront or “stem susceptibility to pseudoscientific beliefs and ideas” (Rasmussen, 2007).  He proposes that teaching science as history –progression of thought and myriad of competing concurrent theories that are deposed or integrated into one another through era of modern science, is the best approach of instilling true scientific literacy (critical thinking and problem-solving skills) and mere science literacy (factual content knowledge of science subjects) (Rasmussen, 2007 in reference to J. Maienshein articles). He sees this historical approach to teaching scientific concepts as helping students “cultivate scientific habits or perception leading to the practice of rational and logical reasoning” (Rasmussen, p. 950).  Rasmussen indicates he is favor of including pseudoscientific and paranormal claims into science courses as a way of critically analyzing them for their validity as a part of the historical approach.  He says that it is impractical to include many of these claims due to time demands and the many standards required to be taught thus he suggested making them homework research projects which he grades by the quality of their thinking rather than their position on the topic per se.  
Comparative Analysis
The Rasmussen article was very well supported by many references and much more formal in the presentation.  The Eve article as part of the Project 2061 surveys was from the Skeptic magazine but noted as being peer reviewed but the literature search engine so I considered it as such but it gave no formal bibliography beyond those cited within the article.  It would seem more editorial in nature than Rasmussen’s except it did discuss the methodology and data of Dr.’s Loch analysis. Both articles concurred on their appraisal that students with higher or more extensive science education in college tend to have a higher literacy as expected but surprisingly retained their pseudoscience beliefs which is of a great dismaying concern to the respective authors and indicator as a failure of promoting science literacy. Eve says there is much more research required to determine the impact on science literacy of various resources on science information such formal 
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education settings, and informal sources like the media, and the internet.  Rasmussen agreed that science literacy is very low in the United States but he does not agree with Eve references that is improving but instead on the decline. 
Reflection

As mentioned in Dr. Rivas’s basic tenets of the nature of science: “There are realms of understanding, knowing, and belief that fall outside the scientific domain and thus science and its methods cannot answer all questions.” There are many topics that of such an ethereal or non-physical (or spiritual) nature that science as we practice it does not have the capacity to study  it adequately if at all.  I think that Mr. Rasmussen should consider that the public, even those with a college level science education, interests and beliefs in some of the ‘pseudo-sciences’ he mentioned is a healthy and very natural phenomenon and not a failure of education in not educating them sufficiently them to attain scientific literacy. I think if many of these people involved in surveys quoted were subjected to more in depth interviews, many would articulate that their beliefs in UFO’s being of extraterrestrial origin or astrology, ghosts, angels, life after death, Loch Ness ‘monster,’ etc., were or were not supported or obtained by scientific means and possibly could never be and remain in the domain of belief and not hypotheses or theory.  I would like to see the results of such probing for that would more accurately evaluate their understanding of the philosophy and practice of modern science.
Another Rivas tenet mentions that an “effective and innovative scientific activity requires both being logical/systematic and creative/imaginative.”  I would claim that many of the topics mentioned in the Rasmussen article such as studying UFO phenomena do fall in this realm.  I would include crypto-zoology (research into the ‘Big Foot’ human/ape species) and the recently highly popular research into ghost phenomena.  There are very serious dedicated people applying modern scientific approaches and technology to ascertain the truth about these subjects. Certainly not 
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mainstream science no doubt but they are PhD’s risking their reputations applying what I say scientific procedures and principals on these quests.

In “The Myths of Science” William McComas referred to fifteen myths commonly and mistakenly held to be true. A few of them are very pertinent in the discussion of ‘pseudoscience,’ which I now put in quotes for I think it is not easy to define what qualifies are bona fide scientific pursuits and what seems to simulate it but lacks the qualities of it.  For example, Myth 11: ‘Scientific Conclusions are Reviewed for  Accuracy’ section speaks on recent cold fusion experiments that caused a stir several years ago. He felt it told a cautionary ‘tale of what happens when a new idea is too far outside scientific norms – at least as far as those norms are presently perceived (McComas, 1998, p. 13).”  It was pointed out that the media declared the findings before it was peer reviewed.  I would like to see Rasmussen examine the topics of research he defines as pseudoscience and write another article outlining how they fail the test of what is good science, bad science, or pseudoscience. 
Rasmussen uses the belief of UFOs as an example pseudoscience.  I would proclaim it depends what source of information you consider for many on the internet and in the media are just voicing their everyday personal beliefs and others have I would consider are real scientific research endeavors.  As a hobby, since I am interested in almost all things in this universe and beyond, I read about the UFO-olgy information that comes from sightings, interviews, government documents, mapping correlations, checking sources, and all kinds of recorded evidence.  It would seem to me there are very intelligent and rational people ‘scientifically’ attempting to know the truths of a very widespread and complex phenomenon with requisite huge number of theories and claims of fact with many attempting to use logic and physical evidence and modeling with a peer review just as you would see done by anthropologists attempting to piece together the evolution of human beings but with a lot more evidence of varying veracity.  My students ask me about them every year as we study what defines life, age of the universe, probability of 
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life beyond Earth, etc.  I would not deny them the study of UFOs because it was considered pseudoscience, BUT I would remind them the tenets of what good science is: open minded, critically thinking (question everything), skeptical (show me reliable data), and logic (patterns, causation, etc.).

McComas states in  Myth 13: ‘Science models represent Reality,’ “of course, one of the central limitations of science is that the ‘true’ nature of reality can never be known because there is no omniscient entity to ask (McComas, p. 18).”  We never know the truth and thus I think every pursuit of knowledge no matter how marginally a part of physical natural universe of matter, energy, and forces is a legit pursuit if done scientifically which as Myth 4 states there is “No scientific method or procedural order.”  Many in theoretical physics believe in string theory which there is no evidence for (yet, though the Large Hadron Collider might be provide some) but many logical mathematical models and brilliant minds consider it true—not too different then the proclamations of astrology, though, I myself, fail to see why or how ‘celestial bodies’ millions of miles (planets) to million of light years (constellations of stars) away would affect my personality or destiny.  We are a curious species prone to make sense out everything we experience whether we categorize them as superstition or hard scientific fact or theory. Perhaps it is that the “New Age” is upon us and the aging generations of scientists, politicos, etc., are not ready to accept more marginal areas of pursuit of knowledge. If the Science and Discovery channels programming is any indication, it would seem there is no pseudoscience just badly performed science with unsubstantiated claims and inadequate peer review which should always be considered with a critical and skeptical eye and put into historical and cultural context or bias. 
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