Part I

1. Johns Hopkins University medical school, or Edward Fujimoto, Wellness Program Manager at Castle Hospital.
2. The search for “Johns Hopkins microwave plastic” finds, among other things, a disclaimer from Johns Hopkins indicating that they didn’t say anything of the sort, and that it’s an urban legend.  The search for either source also produces a variety of urban legend sites indicating that this is an urban legend perpetuated through email forwards and web links.

3. Snopes.com indicates that this is an urban legend that has been passed around in various forms, and that it is not supported by any credible scientific sources.

4. “An Australian scientist,” Stephen Wroe.

5. The Journal of Zoology

6. Wroe, Stephen.  2008.  Cranial mechanics compared in extinct marsupial and extant African lions using a finite-element approach.  Journal of Zoology 274(4): 332-339.

7. In the author’s words, the aims of the study are: “(1) To determine whether consideration of multiple material properties and the 3-D architecture of jaw adducting muscles produces results consistent with those derived using a 2-D approach; (2) whether findings might support or refute arguments for particularly high bite force in T. carnifex (Wroe et al., 2005); (3) how might stress distributions differ between T. carnifex and extant African Panthera leo under loadings designed to simulate various behaviours; (4) how might any differences impact interpretations of the marsupial lion’s feeding habits.”
8. The study does not test the hypothesis suggested in the article’s title, as it looks only at the differences between the bite mechanics of the two species.  This is a test of the hypothesis that Thylacoleo had a more powerful bite than Panthera leo, but not of the hypothesis that Thylacoleo would win in a fight with a lion.  That is a near-untestable hypothesis, and absent any kind of test, it doesn’t meet the standards of science.

9. Yes, the methods are described in detail.

10. His methods both cite the sources from which those techniques were derived and explain why those are the appropriate method for his study.

11. Yes, the Journal of Zoology is peer-reviewed.

12. Peer review gives you greater confidence in the results, as it indicates that other experts in this field have reviewed the paper and determined that the science was well-done and the conclusions are appropriate.

13. Anthony Martin, senior lecturer at Emory University, David Varricchio, assistant professor of paleontology from Montana State University, Bozeman, and Yoshihiro Katsura, who holds an unknown position at Gifu Prefectural Museum in Japan
14. Martin holds a Ph.D. in geology from the University of Georgia
Varricchio holds a Ph.D. in geology from Montana State University
Katsura has had some graduate education in geology from Montana State University

15. The authors are credible, as the field of paleontology is their specialty, and 2 of the 3 authors hold academic positions, indicating that they are reasonably well-regarded by their fellow scientists.
16. Yes; there is evidence presented based on the preservational environment, the shape of the burrow, and the anatomy of the dinosaur to support the claim that it was a burrowing creature.
17. Yes, the Proceedings of the Royal Society B is a peer-reviewed journal.

18. The article is accurate in its summary of the results, and does not seem to resort in speculation beyond what was asserted in the peer-reviewed article.

Part II

1. A theory is the explanation of process that offers the best fit to known data; it is the big picture that puts together a lot of well-supported hypotheses.  In popular usage, a theory is an unsupported idea, a belief unsubstantiated by evidence.

2. An inference is an educated guess made on the basis of existing data and a hypothesis of process.  Such inferences provide a test of the hypothesis.  If the inference is correct, the hypothesis is supported; if it is incorrect, it is determined to be less likely or even invalid.
3. Evolution is simply change through time; it is observable and demonstrable.  This is why Gould asserts that it’s a fact.  Natural selection, however, is the hypothesized process to explain the observation of change through time.

4. Science is based on subjecting ideas, theories, and hypotheses to rigorous tests.  Believing an idea to be true is not enough to give it scientific support; it must survive objective, reproducible tests.  Ideas in other fields can be subjectively based; science permits only objectively testable ideas.  Fairness isn’t really relevant to the question; it isn’t intended to be fair, just to generate an understanding of how natural laws dictate the way the world works.  An attempt to be “fair” would generate science of lower quality.
5. They see that the bible is not intended to be a scientific document, and that science does not make statements about morality.  Science and religion are simply different realms abiding by different rules to the students and teachers who reconcile the two.

6. It doesn’t present evidence, it offers untestable claims based on hearsay, and it has been transcribed and translated repeatedly by people not concerned with scientific accuracy so much as theological meaning.
7. Ken Hamm is a minister and founder of a creationist group.  He is employed by Answers in Genesis to advocate for creationism.  His role is as one of the advocates of teaching alternatives to evolution in schools.
8. Eugenie Scott is the director of the National Center for Science Education, a group that advocates primarily for evolution.  She is employed to fight creationism and its teaching in schools.  Her role is as an advocate for evolution, and against including creationism in school curricula.

9. Ken Miller is a professor of biology at Brown University and a Catholic.  He is employed to teach biology to college students.  He is also a vocal advocate of evolution and against creationism.
10. The video has allowed evolution advocates a say, but not the creationist (though he is shown speaking to students).  Some would say that they are failing to show both sides of the controversy by not giving Hamm a chance to speak.  Others would say, that, as a science show, they are presenting a variety of views based on science, but not any that fail to reason using the rules of science.  Depending on how you see the role of the video, there may or may not be a problem with the failure to include Hamm.
Part III

1. The arguments of the creationists are generally based on ignorance; citing what we don’t know as evidence that evolution is flawed.  They also argue on the basis of inaccuracies, claiming things that scientific evidence disagrees with.  The scientific arguments are based on the whole body of evidence, rather than focusing on specific gaps in knowledge.

2. Intelligent design theory is based on the idea that evolution by natural selection is inadequate to explain the origin of biological diversity.  It asserts that some intelligent designer, some higher being, must have created or directed the creation of biological diversity, as natural selection is not capable of generating it without a higher being directing the process in some way.

3. Evolution can give rise to “irreducibly complex” structures through exaptation; that is, through successive structures of increasing complexity that change in function through time.  The complexity may be impossible to come up with all at once, but natural selection can assemble the pieces of a complex structure one by one, and keep them as long as they serve some useful function.
