III.	Detecting Pseudoscience with the “CRITIC” Approach


		A.	Defining the “CRITIC” approach


			1.	6 elements of critical thinking for evaluating evidence


			2.	Claim, Role of claimant, Information, Testing, Independent testing, Causes


		B.	Is the CLAIM defined properly?


			1.	claim made in specific/falsifiable manner


				a.	e.g., “the ingestion of ibuprofen will reduce muscle soreness”


				b.	allows for testing/progress


				c.	keep theories with support/lose those that don’t


					i.	there are no absolute laws


					ii.	Q: Why does the A-C school board (and others) struggle with this?


				d.	PP believers avoid falsifiability


					i.	PP is always upheld


					ii.	e.g., “Psi-Missing” (above/below chance both good)


					iii.	e.g., Creationist “Science” (God/Devil deceiving humanity)


			2.	weasel words should not be used


				a.	vague terms mask true definitions: “Intelligent Design”/“Biblical Creation”


		C.	What is the ROLE of the claimant?


			1.	authority ? perfection


				a.	lies about education/employment


				b.	degrees from questionable institutions


					i.	e.g., alternative medicine “herbology”


			2.	claims made directly to the public should be viewed skeptically


				a.	valid research is peer-reviewed


				b.	no peer review = improper testing?


					i.	Dietary Supplement & Health Education Act (1994)


						• products do not “diagnose, treat, cure, or relieve a specific disease”


						• Q: Would you buy these products?


			3.	claimants should be viewed skeptically when they work in isolation


				a.	collaboration is common


			4.	view data skeptically when conspiracy claimed


				a.	mainstream science welcomes new findings


				b.	conspiracies require small groups/science is too big


			5.	determine if claimant has a personal agenda


		a.	e.g, Dr. William Lane’s shark cartilage anecdotal research


			i.	“Sharks Don’t Get Cancer” (‘92), “Sharks Still Don’t Get Cancer” (’96)


			ii.	Lane Labs produces BeneFin


	6.	investigate the reliability of the claimant


		a.	outlandish past claims/outlandish present claims


			i.	e.g., Uri Geller: 1970s (ESP), 2000s (“mind medicine”)


		D.	What type of INFORMATION is presented as evidence in support of the claim?


		1.	anecdotes not valid scientific data


			a.	DEMO: Have you had any personal encounters with PP?


			b.	claimants lie/other forces produce PP


				i.	e.g., diet ads (e.g., SlimFast, Subway, etc.) present successes


				ii.	Q: Have you ever tried these products?  How do these people lose 100+ pounds?


		2.	be skeptical of claims around for “thousands of years”


			a.	science continually tests & improves 


				i.	e.g., modern medicine > ancient practices


					• modern lifespan (˜80) > ancient lifespan (˜30)


		3.	“ad hominem” attacks invalid: criticize person, not data


			a.	e.g., “evolution is wrong because those supporting it are communists”


		4.	appeals to ignorance not valid


			a.	lack of falsification ? truth (and vice-versa)


				i.	NOT VALID: “since science hasn’t disproven God, heaven must exist”


		5.	observational selection not valid


			a.	counting hits/ignoring misses


				i.	e.g., Milner (1996): BeneFin users voluntarily contact Lane Labs to praise product


				ii.	Q: Would you call a company if the product didn’t work?


		6.	doubt weak effects


			a.	laws of nature are very powerful and easy to observe


				i.	e.g., Conservation of Energy: matter neither created/destroyed in isolation


			b.	PP tend to be weak/difficult to observe 


				i.	e.g., photos of Bigfoot or the Loch Ness Monster


		E.	What is the proper way to TEST the claim?


			1.	propose multiple hypotheses to avoid “argument from ignorance”


				a.	DEMO: You haven’t been sick in 5 years?  Why not?


			2.	test hypotheses with valid rules of experimental design	


				a.	lab experiments most valid: control of extraneous variables


				b.	control comes from double-blind, randomly selected, experimental and control groups


					i.	random selection: all subjects have equal chance of participating


					ii.	experimental group: subjects presented with manipulation


					iii.	control group: subjects treated same as EG, except for manipulation


					iv.	double-blind: neither subjects/experimenter knows who is in CG/EG


				c.	DEMO: Design an experiment to see if magnets reduce pain


				d.	internal validity arises from controlling extraneous variables


					i.	IV: degree to which true cause is the researcher’s manipulation


					ii.	e.g., those who pray healthier than those who do not pray


					iii.	Q: Is this ‘prayer study’ internally valid?


	3.	evaluate claims using proper statistical techniques


		a.	data must be quantifiable (numeric)


		b.	probability standards must be attained: PP set at BARD


			i.	Q: Would you live your life differently if PP were definitely real?


			ii.	BARD ? typical scientific standards of 95% accuracy


			iii.	“95% rule”: 95% chance data not due to random forces/5% chance of error


				• e.g., psychics can guesses correctly 5% of the time/wrong 95%


			iv.	BARD = PP must not be error-based 99.99999999...% of time


			v.	believers feel BARD is too restrictive


			vi.	Q: Is this a valid complaint?


	F.	Have the claims been tested by INDEPENDENT sources?


		1.	replication: experiments/findings repeated by others


			a.	why? researchers may bias their research


			b.	weak replication: independent confirmation by at least one other researcher


					i. 	common among different believer labs


				c.	strong replication: any competent researcher obtains reported effect


					i.	never happened with PP!!


			2.	failure of strong replication does not rule out possibility of PP


				a.	believers support Explanatory Gap: PP will never be understood/just accept them as true


					i.	Q: Do you agree?  Why is this valid/invalid?


					ii.	faith-based (science is data-based)


		G.	Is the CAUSAL mechanism consistent with the methods/laws of science?


			1.	be skeptical of vague/missing causes


				a.	e.g., Krieger’s Therapeutic Touch mechanism: nonphysical human energies


			2.	doubt ideas deviating from known scientific laws


				a.	e.g., homeopathic remedies & water memory


			3.	use Occam’s Razor: simple explanations w/few assumptions are preferable


				a.	Q: Jonestown, PA house fire--Is it bad luck or something else?


			4.	all assumptions in a multi-link theory must be true


			5.	correlation ? causation


				a.	e.g., appliances and birth control study


			6.	causes precede effects


				a.	e.g., Geller’s “halting” of the flame during the 2000 Summer Olympics





