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What,	if	anything,	these	phenomena	violate	are	not	the	laws	of	logic,	but	the	laws	of	physics	or,	more	generally,	the	laws	of	science.	its	acceleration.	So	even	if	the	supernatural	or	paranormal	didn't	exist,	weird	things	would	still	happen	to	us.	So	let's	state	the	claim	here	and	examine	the	evidence	for	it:	Hypothesis	1	:	Extremely	dilute	solutions	of
substances	that	produce	symptoms	in	a	healthy	person	can	cure	those	same	symptoms	in	a	sick	person.	Similarly,	we	are	justified	in	believing	a	proposition	if	we	have	established	its	truth	beyond	a	reasonable	doubt.	The	cost,	though,	is	a	sure	thing:	If	you	want	the	stone,	you'll	have	to	pay	the	price.	1	4	3	-	5	7	.	As	Blanshard	indicates,	the	more
important	the	decision,	the	greater	our	duty	to	align	our	beliefs	with	the	evidence,	and	the	greater	the	crime	if	we	don't.	Quantum	theory	indeed	swarms	with	mind-boggling	experiments	that	are	only	dimly	understood.	2	3	0	-	3	1	.	If	there	is	no	such	means,	the	hypothesis	is	ad	hoc.	To	counteract	this	"file	drawer"	effect,	meta-analyses	usually	include
a	calculation	of	how	many	unsuccessful	studies	would	have	to	have	been	conducted	in	order	for	the	success	rate	to	be	at	the	chance	level.	Notre	Dame,	In	University	of	Notre	Dame	Press,	1989.	They	later	reneged	on	that	"you	mistook	us	for	gods"	"we	were	at	the	origin	of	your	main	religions"	agreement,	however,	citing	the	need	to	pre"Now	that	you
are	mature	enough	to	understand	this,	serve	the	privacy	of	the	family	involved.	Societies	used	to	believe	that	the	Earth	was	flat,	that	the	sun	orbited	the	Earth,	and	that	storms	were	caused	by	angry	gods.	Such	a	change	would	have	little	effect	on	The	beginning	of	wisdom	is	found	in	doubting;	by	doubting	we	come	to	the	question,	and	by	seeking	we
may	come	upon	the	truth.	Through	your	own	careful	use	of	reason,	you	can	verify	their	validity	for	yourself.	In	searching	for	the	best	explanation,	scientists	are	guided	by	certain	criteria,	such	as	testability,	fruitfulness,	scope,	simplicity,	and	conservatism.	In	1882,	Minnesota	Irishman	Ignatious	Donnelly	published	Ragnarok,	in	which	he	moon	with	the
Earth,	some	13,000	years	argued	that	many	of	the	events	described	in	the	ago,	he	claimed,	caused	the	disappearance	of	Atlantis	—	the	continent	that	the	Nazis	Old	Testament	were	the	result	of	a	comet	passing	close	to	the	Earth	and	dumping	thousands	believed	was	the	original	home	of	the	of	tons	of	dust	on	it.	the	world	developed	was	the	tail	of	a
large	Hörbiger's	belief	that	planets	follow	a	comet.	Stephen	J.	Some	magicians	—	notably	James	Randi	—	have	duplicated	Geller's	feat	and	declared	that	it	is	nothing	more	than	sleight	of	hand.	Weighing	risks	and	benefits	is	never	easy.	No	unsuccessful	experiments	could	count	against	the	existence	of	psi	because	they	could	simply	be	the	result	of
experimenter	bias.	Charles	Honorton,	"Meta-analysis	of	Psi	Ganzfeld	Research:	A	Response	to	Hyman,"	Journal	ojParapsychology	49	(1985):	51-86.	But	a	cow	jumping	over	the	moon	is	not	logically	impossible.	Klotz,	"The	N-Ray	Affair,"	Scientific	American	242,	no.	Where	there	is	a	conflict	of	interest,	there	are	reasonable	grounds	for	doubt.
Surprisingly,	few	people	questioned	whether	Watson's	story	ever	actually	happened.	We	don't	each	create	our	own	separate	realities	—	we	all	live	in	one	reality,	but	we	can	radically	alter	this	reality	for	everybody	if	a	sufficient	number	of	us	believe.	Since	he's	reading	about	weird	things	now,	he	will	get	the	shakes.	Let's	examine	the	evidence.	Clifford,
"The	Ethics	of	Belief,"	in	Philosophy	and	Contemporary	Issues,	ed.	87.	It	isn't	too	good	to	be	true	-	it's	Inclusive	Access.Learn	more	about	Inclusive	Access	here.When	your	students	still	want	a	book	but	don't	want	to	keep	it,	McGraw-Hill's	Textbook	Rental	program	provides	students	with	our	latest	editions	at	our	most	affordable	hardcover	prices.Learn
more	about	our	Textbook	Rental	program.Want	more	information?	[8]	For	example,	global	climate	change	could	cause	heat	waves,	extreme	weather,	and	water	shortages	right	here	in	the	United	States.	In	general,	any	hypothesis	can	be	maintained	in	the	face	of	seemingly	adverse	evidence	if	we're	willing	to	make	enough	alterations	in	our
background	beliefs.	TT	practitioners	claim	that	an	"energyfield"unknown	to	science	surrounds	the	human	body	and	that	practitioners	can	use	their	hands	to	detect	and	manipulate	this	field.	Viele,	"Dozens	Say	They	Have	Seen	Christ	on	a	Pizza	Chain	Billboard,"	Atlanta	Journal	Constitution,	May	21,	1991,	p.	So	God	must	not	have	created	the	universe.
154	CLAIMS	AND	ARGUMENTS	As	noted	earlier,	we	are	entitled	to	believe	a	claim	when	we	have	good	reasons	to	believe	it.	Without	it,	there's	no	way	to	know	what	caused	the	reported	effect.	What	is	the	difference	between	science	and	technology?	Socrates	is	not	a	dog.	If	that	theory	is	mistaken,	so	may	be	the	claim	that	ESP	is	physically
impossible.	It	portrayed	a	white	man	and	a	black	man	talking	to	each	other	on	the	subway.	Pretty	much	like	that	one	out	there,	actually,	same	sort	of	size.	Consider	the	conditions	that	leaders	and	participants	agree	facilitate	spoon	bending.	I	turned	to	grab	his	arm,	but	the	ridge	fell	away	under	his	feet,	leaving	him	to	dangle	from	my	hands.	Again:
"Either	have	your	horoscope	charted	by	an	astrologer	or	continue	to	stumble	through	life	without	knowing	where	you're	going.	If	so,	how?	By	keeping	these	two	functions	separate,	the	brain	allows	us	to	deal	with	the	unexpected.	Among	these,	the	most	impressive	is	the	so-called	Patterson	film,	a	short	16-mm	film	shot	in	1967	by	Roger	Patterson	and
Bob	Gimlin	showing	what	they	said	was	Bigfoot	walking	through	a	wilderness	area	in	northern	California.	Many	others	during	hypnosis	have	related	impressively	detailed	past	lives	in	early	Rome,	medieval	France,	sixteenth-century	Spain,	ancient	Greece	or	Egypt,	Atlantis,	and	more,	all	the	while	speaking	in	what	often	sound	like	authentic	languages
or	accents.	Is	there	archaeological	evidence	for	the	[Biblical]	Flood?	But	it	doesn't	follow	from	the	existence	of	differing	perspectives	and	disagreements	that	there	is	no	objective	reality	or	objective	truth.	Schultz,	"Personal	Odyssey,"	p.	John	Hochman,	"Recovered	Memory	Therapy	and	False	Memory	Syndrome,"	Skeptic	2	(1994):	58-61.	35.	Phlogiston
was	considered	to	be	an	elastic	fluid	composed	of	particles	that	repel	one	another.	Therefore,	Chicago	is	the	capital	of	Illinois	(p).	477.	Only	if	it	has	been	established	beyond	a	reasonable	doubt	that	other	factors	were	not	involved	—	through	a	controlled	study,	for	example	—	can	you	justifiably	claim	that	there	is	a	causal	connection	between	the	two
events.	(From	a	UFO/alien	visitation	Web	site.)	SUGGESTED	READINGS	Audi,	Robert.	He	is	wrong,	however,	in	claiming	that	no	evidence	supports	such	a	decision.	What	specific	features	of	a	hypothesis	do	each	of	the	criteria	of	adequacy—	testability,	fruitfulness,	scope,	simplicity,	and	conservatism	—	try	to	measure?	They	are	not	so	outrageous	that
we	can	simply	dismiss	them,	but	the	evidence	in	their	favor	is	not	compelling	enough	to	justify	their	acceptance.	But	if	they	are,	appealing	to	them	can't	increase	our	understanding.	But	Clifford	claims	that	even	in	trivial	matters	we	have	a	duty	to	proportion	our	belief	to	the	evidence:	Every	time	we	let	ourselves	believe	for	unworthy	reasons,	we
weaken	our	powers	of	self-control,	of	doubting,	of	judicially	and	fairly	weighing	evidence.	Firewalking	can	cure	impotence.	Since	knowledge	is	needed	to	help	us	attain	our	goals	and	to	make	sense	of	the	world,	then	we	must	be	clear	about	what	knowledge	is	and	how	to	acquire	it.	Apparently	the	Pentagon's	top	brass	was	anxious	to	close	what	they
perceived	as	an	ESP	gap.	D.,	Robert	Hollinger,	and	A.	Let	us	say,	for	argument's	sake,	that	the	number	was	ninety-nine	and	that	at	eleven	o'clock	on	a	Tuesday	morning,	one	further	convert	was	added	to	the	fold	in	the	usual	way.	Sure	enough,	the	plant	gave	no	reaction	to	five	of	the	students,	but	caused	the	meter	to	go	wild	whenever	the	actual
culprit	approached.	Nowhere	is	this	more	obvious	than	in	the	case	of	alternative	medicine.	Soon	dozens	of	research	studies	confirmed	Blondlot's	discovery.	What	is	a	valid	deductive	argument?	I	have	always	believed	that	and	always	will.	Popper	explains	his	dissatisfaction	with	psychoanalysis	as	follows:	The	Freudian	analysts	emphasized	that	their
theories	were	constantly	verified	by	their	"clinical	observations."	As	for	Adler,	I	was	much	impressed	by	a	personal	experience.	When	you	return,	the	bucket	is	full	of	water,	the	sink	is	overflowing,	and	the	carpet	is	soaked.	von	Neureiter,	published	a	monograph	describing	his	experimental	observations	of	a	nine-year-old	mentally	retarded	(IQ	of	48)
Latvian	girl,	Ilga	Kirks,	who	supposedly	was	able	to	read	the	thoughts	of	her	teacher	and	mother	as	well	as	other	individuals.	Without	it,	the	situation	would	be	like	one	where	the	inhabitants	of	two	planets	which	differed	fundamentally	in	their	nature	met	each	other	and	tried	to	communicate.	Using	Newton's	theories	of	gravity	and	motion,	he
calculated	the	planet's	position.	David	Kline,	eds.	(Some	consumer	advocates	also	point	out	that	many	testimonials	are	faked.)	240	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	Epidemiologist	Thomas	M.	draws	all	things	else	to	support	and	agree	with	it.	They	have	the	requisite	ability	to	make	reliable	judgments	in	treating	human	illness.
Movie	reels	can	create	the	illusion	of	change	by	being	projected	onto	the	screen	of	the	theater	one	frame	at	a	time.	876.	Locate	the	conclusion	and	each	premise.	By	producing	these	conditions	in	the	laboratory	or	observing	them	in	the	field,	we	can	assess	the	credibility	of	the	hypotheses	proposed.	So	physical	possibility	is	a	more	limited	notion	than
logical	possibility,-	whatever	is	physically	possible	is	logically	possible,	but	not	everything	that's	logically	possible	is	physically	possible.	—	PIERRE	ABELARD	R	E	A	S	O	N	S	AND	E	V	I	D	E	N	C	E	121	When	it	is	not	in	our	power	to	determine	what	is	true,	we	ought	to	follow	what	is	most	probable.	~"&StarC	Tir	Position	in	July	that	makes	the	fewest
assumptions.29	Simplicity	is	valued	for	the	same	reason	that	scope	is	—	the	simpler	a	theory	is,	the	more	it	unifies	and	systematizes	our	knowledge	and	the	less	likely	it	is	to	be	false	because	there	are	fewer	ways	for	it	to	go	wrong.	When	enough	people	were	practicing	transcendental	meditation	in	Atlanta,	the	crime	rate	went	down.	3	9	-	4	0	.	One	of
them	had	a	burn	mark	that	resembled	a	human	face.	This	fallacy	is	referred	to	as	ad	hominem,	or	"to	the	man."	For	example:	"This	theory	has	been	proposed	by	a	believer	in	the	occult.	The	practice	is	claimed	to	alleviate	chronic	pain,	muscle	strains,	indigestion,	ulcers,	high	and	low	blood	pressure,	impotence,	constipation,	paralysis,	deafness,	drug
dependence,	and	other	conditions.	In	contrast	to	Watson's	claims	of	a	sudden	and	inexplicable	event,	"Such	behavior	patterns	seem	to	be	smoothly	transmitted	among	individuals	in	the	troop	and	handed	down	to	the	next	generation,"	according	to	Tsumori.15	E	A	L	I	T	Y	IS	S	O	C	I	A	L	L	Y	C	O	N	S	T	R	U	C	T	E	D	99	One	must	accept	the	truth	from
whatever	source	it	comes.	Is	this	a	legitimate	principle:	The	only	way	to	tell	whether	something	is	real	is	to	see	if	it	works	for	you.	A	precedent	is	a	case	that	has	already	been	decided.	Similarly,	the	seeming	impossibility	of	ESP	is	based	on	a	particular	theory	of	what	is	involved.	If	any	of	these	possibilities	are	actual,	then	you're	not	really	reading	a
book	right	now.	^T>,-p	;*4~	y	=	r	r	^	-	^	p	-	'	ï	V	^	^	S	^	^	T	«	Firewalking	to	Weil-Being	For	a	fee,	you	can	have	an	amazing	personal	experience	and	learn	to	do	an	extraordinary	feat	—	you	can	walk	barefoot	across	a	red-hot	bed	of	burning	charcoal	and	not	get	burned!	Yes,	seminars	are	teaching	the	art	of	firewalking.	—JAWAHARLAL	NEHRU
Even	if	we	grant	that	all	observation	is	theory	laden,	however,	it	doesn't	follow	that	there	are	no	paradigm-neutral	data	because	two	paradigms	may	share	some	theories	in	common.	Kahneman,	"Extensional	versus	Intuitive	Reasoning:	The	Conjunction	Fallacy	in	Probability	Judgment,"	Psychological	Review	90	(1983):	2	9	3	-	3	1	5	.	Next	go	through	the
letters	again	to	find	one	that	contains	no	argument	at	all.	Charles	Sanders	Peirce,	Collected	Papers,	vol.	Thus:	There	is	good	reason	to	doubt	a	proposition	if	it	conflicts	with	other	propositions	we	have	good	reason	to	believe.	The	assistant	professor	quoted	in	the	story	had	done	studies	on	rabbits.	So	unsuccessful	studies	often	getfiledaway	in	a	drawer
somewhere.	The	mere	fact	that	a	disagreement	is	capable	of	solution	does	not	of	itself	suggest	which	side	is	right.	It	demands	public	evidence	open	to	public	scrutiny,	not	private	data	subject	to	personal	confirmation.	In	one	paragraph,	state	your	case.	Creationists	who	make	this	argument	must	then	explain	how	the	creatures	alive	today	survived	the
flood.	Project	Alpha,	conceived	by	James	(the	Amazing)	Randi,	provides	a	dramatic	demonstration	of	the	need	for	magicians	in	the	psi	lab.	Hempel,	Carl.	60,	62.	The	TT	hypothesis	is	offered	as	an	explanation	for	why	people	seem	to	feel	better	after	TT	"treatment."	But	the	alternative	hypothesis	—	that	the	people	feel	better	because	of	the	placebo
effect	—	is	superior	by	far.	This	phenomenon	of	believing	that	a	general	personality	description	is	unique	to	oneself,	which	has	been	thoroughly	confirmed	by	research,	is	known	as	the	Forer	ejfect	(named	after	the	man	who	first	studied	it).	What	is	the	logical	form	of	inference	to	the	best	explanation?	The	facts	possessed	by	the	primitive	Dogon	tribe	of
Africa	about	a	star	that	no	one	can	see	with	the	naked	eye	and	wasn't	even	discovered	by	astronomers	until	the	nineteenth	century?	So	even	though	two	people	share	the	same	concepts,	they	may	apply	them	differently.16	To	account	for	individual	and	social	fallibility,	the	conceptual	relativist	must	maintain	that	simply	believing	something	to	fall
under	a	certain	concept	isn't	enough	to	make	it	so.	But	unless	we	rule	out	the	prevalent	and	persistent	reasons	for	doubt,	we	can't	use	the	experience	as	a	foundation	for	some	towering	truth.	Having	an	open	mind	means	being	willing	to	consider	any	possibility	and	changing	your	view	in	light	of	good	reasons.	By	controlling	these	confounding	factors,
scientists	hope	to	narrow	down	the	possibilities	to	the	true	cause	or	causes	of	a	condition.	—	Duc	FRANÇOIS	DE	LA	ROCHEFOUCAULD	There's	no	contradiction	at	all	for	the	realist	who	says	all	of	the	following:	Statements	are	objectively	true	or	false,-	it's	often	difficult	to	tell	whether	statements	are	true	or	false,-	we	may	be	mistaken	about	their
truth	or	falsity,-	and	because	of	our	fallibility,	we	must	be	tolerant	of	those	who	have	opposing	views	and	uphold	their	right	to	disagree.	He	trained	housewives,	presumably	for	their	lack	of	bias,	to	identify	passages	in	literature	that	qualified	as	transcendental	or	ecstatic	accounts.	They	claim	that	natural	vitamins	are	better	than	synthetic	ones."27
Medical	Research	The	basic	unit	of	scientific	research	in	medicine	is	the	study	(in	some	cases	called	the	experiment).	33,	as	cited	in	ibid.	Religious	groups	predicting	the	end	of	the	world	also	have	a	remarkable	ability	to	ignore	disconfirming	evidence.	No,	for	even	if	there	is	gold	there,	his	claim	would	be	little	more	than	a	guess	—	an	educated	guess,
perhaps,	but	a	guess	nonetheless.	Assignment:	Pretend	for	a	moment	that	you	are	a	Chinese	official	who	uses	moral	relativism	to	defend	the	crackdown.	UFO	investigator	Philip	Klass	has	shown	that:	The	identity	of	this	"squadron	of	UFO's"	not	only	is	now	known	beyond	all	doubt,	but	they	were	photographed	by	an	alert	newspaper	photographer	in
Peoria,	Illinois,	named	Alan	Harkrader,	Jr.	His	photo	shows	a	meteor	fireball,	with	a	long,	luminous	tail	of	electrified	air,	followed	by	a	smaller	flaming	fragment,	also	with	a	long	tail,	flying	in	trail	behind.	New	Haven:	Yale	University	Press,	1975.	When	we	say,	"I	have	faith	in	you,"	we	mean	that	we	have	trust	or	confidence	in	you.	Rather,	it	appears
that	they	assumed	that	people	born	under	the	influence	of	a	particular	planet	or	constellation	would	acquire	the	characteristics	of	the	person,	god,	or	animal	for	which	the	planet	or	constellation	was	named.51	Thus	people	born	under	the	sign	of	Aries,	for	example,	are	said	to	be	ramlike	—	courageous,	impetuous,	and	energetic	—	while	those	born
under	the	sign	of	Taurus	are	said	to	be	oxlike	—	patient,	persistent,	and	obstinate.52	Saint	Augustine,	one	of	the	patriarchs	of	the	Roman	Catholic	Church,	realized	long	ago	that	if	the	stars	really	determined	our	fate,	then	astral	twins	(people	who	are	born	at	the	same	time	and	place)	should	lead	the	same	sort	of	lives.	If	you're	not	a	scientist,	how	are
you	to	evaluate	these	appeals	to	scientific	evidence?	But	in	the	world	of	health	and	medicine,	such	concerns	are	often	intertwined	with	values	—	that	is,	what's	right.	Donald	Davidson,	"Presidential	Address"	(speech	made	to	the	seventieth	annual	eastern	meeting	of	the	American	Philosophical	Association,	Atlanta,	December	28,	1973).	Harvey	Siegel,
Relativism	Refuted	(Dordrecht,	The	Netherlands:	D.	Case	reports	are	also	vulnerable	to	several	serious	biases	that	controlled	research	is	better	able	to	deal	with.	115.	But	is	it	true	that	neither	is	testable?	In	effect,	astrology	presents	a	dazzling	and	technically	sound	superstructure	supported	by	unproven	beliefs,-	it	starts	with	fantasy	and	then
proceeds	entirely	logically.	New	York:	W	H.	In	a	250-word	paper,	evaluate	the	worth	of	the	theory	espoused	in	the	passage,	comparing	it	to	just	one	competing	theory	(that	crop	circles	are	made	by	ordinary	humans	using	ordinary	means).	Scientism,	they	claim,	is	committed	to	the	view	that	the	world	is	a	great	machine,	composed	of	minuscule
particles	of	matter	that	interact	with	each	other	like	tiny	billiard	balls.	John	Zubek,	ed.,	Sensory	Deprivation	(New	York:	Appleton,	1969).	Francis	Bacon	was	well	aware	of	this	bias	in	our	thinking:	The	human	understanding	when	it	has	once	adopted	an	opinion	.	Creationists	often	object	that	various	organs	or	limbs	couldn't	have	evolved	gradually
because	a	half-formed	organ	or	limb	has	no	survival	value.	As	Plato	realized	over	2,500	years	ago,	to	say	that	"God	did	it"	is	not	to	offer	an	explanation,	but	to	offer	an	excuse	for	not	having	an	explanation	(Cratylus	426a).	This	phenomena,	reverse	speech,	has	been	discussed	by	Oates	in	a	number	of	books	(Oates	1996),	magazines,	newspapers,	and
radio	programs,	and	even	on	television	with	Larry	King	and	Geraldo	Rivera.	To	see	this	point,	consider	this	argument:	1.	For	example,	after	winning	a	prize	we	might	remark,	"I	know	that	I	won,	but	I	still	don't	believe	it."	What	we	mean,	though,	is	not	that	we	doubt	that	we've	won	the	prize	but	that	we	haven't	gotten	used	to	the	fact	that	we	did.
Paulsen.	As	a	result,	these	same	therapists	have	unwittingly	promoted	the	development	of	a	real	memory	disorder:	False	Memory	Syndrome.	If	the	world	lacked	a	discernible	pattern,	it	would	be	beyond	our	ken.	34.	In	fact,	because	of	the	uncertainty	involved	in	quantum	mechanical	events,	it	appears	that	quantum	connections	can't	be	used	to	carry
meaningful	signals.	It	claims,	for	example,	that	the	visit	Earth,	the	first	universe	is	6,000	to	10,000	years	old,	that	all	species	were	created	at	question	they	will	the	same	time,	and	that	the	geographical	features	of	the	Earth	can	ask	in	order	to	asbe	explained	as	the	result	of	tidal	waves	created	by	the	great	Flood	sess	the	level	of	our	of	Noah.	While	the
best	research	is	of	higher	quality	than	many	critics	assume,	the	bulk	of	the	work	does	not	meet	the	standards	necessary	to	contribute	to	the	knowledge	base	of	science.	It	offers	no	reasons	for	believing	that	abortion	is	wrong.	The	Blondlot	Case	Perceptual	construction,	in	all	its	forms,	explains	some	of	the	strangest	episodes	in	the	history	of	science.
We're	not	born	with	it.	"Much	like	the	Department	of	Defense,"	says	Eve,	"the	education	bureaucracy	has	become	so	intractable	that	even	when	you	know	something	is	wrong,	the	chances	offixingit	are	not	great."1	a	bright,	golden	light	and	glimpsed	another	world	of	unspeakable	beauty.	A	bad	argument	fails	to	demonstrate	that	a	conclusion	is	worthy
of	acceptance.	Or,	as	in	the	case	of	actions,	are	some	beliefs	immoral?	I	knew	I	had	created	the	reality	of	the	evening	news	at	night.	We	find	the	same	buildings	at	the	same	locations.	She	acknowledges	the	importance	of	myth	in	our	lives	but	contends	that,	as	a	myth,	the	Watson	story	is	"profoundly	nonhumanistic"	and	a	"betrayal	of	the	whole	idea	of
human	empowerment":	There	are	major	contradictions	in	the	present	idealization	of	critical	mass	—	seen	not	only	in	the	Hundredth	Monkey	story,	but	in	the	ideologies	of	such	organizations	as	est,	Bhagwan	Rajneesh,	and	the	"Aquarian	conspirators."	In	promoting	the	idea	that,	although	our	ideas	are	shared	by	only	an	enlightened	few	(for	the	time
being),	if	we	really	believe	them,	in	some	magical	way	what	we	hold	to	be	true	becomes	true	for	everyone,	proponents	of	the	critical	mass	ideal	ignore	the	principles	of	both	humanism	and	democratic	open	society.	So	if	relativism	in	any	of	its	forms	is	true,	it's	false.	Because	validity	is	a	matter	of	form,	any	argument	that	exhibits	either	of	these	forms
is	valid	regardless	of	whether	the	statements	it	contains	are	true.	Our	task	of	judging	the	reality	of	these	weird	things	isn't	made	any	easier	by	one	fact	that	humbles	and	inspires	every	scientist:	Sometimes	the	weirdest	phenomena	are	abso2	ONE:	INTRODUCTION:	CLOSE	ENCOUNTERS	WITH	THE	STRANGE	lutely	real,-	sometimes	the	strangest
claims	turn	out	to	be	true.	Is	it	simple?	But	if	that	lack	rendered	a	theory	religious,	a	lot	of	what	passes	for	science	would	have	to	be	reclassified	as	religion,	for	many	phenomena	studied	by	scientists	can't	be	witnessed	by	humans.	There	is	yet	another	type	of	possibility	that	is	useful	to	know	about:	technological	possibility.	So	the	conceptual	relativist
must	admit	that	the	world	plays	a	role	in	determining	what's	true.	Or	to	put	it	another	way,	when	claims	(reasons)	provide	support	for	another	claim,	we	have	an	argument.	79.	Blondlot	(1849-1930)	was	a	member	of	the	French	Academy	of	Sciences	and	a	highly	respected	physicist	at	the	University	of	Nancy	in	France.	Two	analyses	of	the	research	in
1988	and	1990	In	clinical	trials	designed	to	test	treatment	efficacy,	an	experimental	group	of	subjects	receives	the	treatment	in	question.	—JEFFREY	P.	Scott	Rogo,	"Making	of	Psi	Failure,"	Fate,	April	1986,	pp.	A	key	space	scientist	who	was	involved	in	the	Viking	mission	said,	"The	object	does	not	even	look	very	much	like	a	face,	but	the	correlating
sense	of	the	human	brain	fills	in	the	missing	details	to	make	one	think	of	a	face."9	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	This	photo	shows	the	famous	face	on	Mars	photographed	by	the	Mars	Global	Surveyor	in	1998.	I	think	I'm	creating	you	right	here.	Carl	Hempel,	Philosophy	of	Natural	Science
(Englewood	Cliffs,	N.J.:	Prentice-Hall,	1966),	p.	14ff.	—GALILEO	GALILEI	doesn't	mean	that	it's	true	or	good.	[2]	Or	is	it	hype	propagated	by	tree-hugging,	daft	environmentalists?	5	(1980):	168-75.	We	have	seen	that	relativists	are	wrong	in	assuming	that	realism	implies	absolutism.	9.	Due	to	the	natural	variation	in	illness,	such	bad	times	are
frequently	followed	by	inevitable	high	points	of	improvement,	so	the	treatment	may	get	credit	that	it	doesn't	deserve.	Scheffler,	Israel.	Book	sales,	coverage	in	magazines	and	on	television,	movies,	and	opinion	polls	suggest	that	there's	widespread	interest	in	things	psychic,	paranormal,	occult,	ghostly,	and	otherworldly.	Therefore,	the	soul	is	not
immortal	(not	p).	So	we	concentrate	on	clearly	explaining	these	issues,	showing	why	the	principles	themselves	in	this	book	are	valid,	and	demonstrating	why	many	alternatives	to	them	are	unfounded.	No,	for,	unless	they	are	certain	that	knowledge	requires	certainty,	they	can't	know	that	it	does.	Any	longer	exposure	and	the	risk	of	burns	is	much
greater.	Cortisone	gives	cleft	palate	to	mice	but	not	men.	Is	the	theory	testable?	223-46.	So	they	urge	consumers	to	learn	how	to	recognize	quackery	and	protect	themselves	from	it.	idea,	the	lie	detector	jumped	off	the	scale.	We	explore	alleged	sources	of	knowledge	like	faith,	intuition,	mysticism,	perception,	introspection,	memory,	reason,	and
science.	This	will	give	us	the	conceptual	resources	needed	to	understand	the	nature	of	knowledge	and	justification,	which	is	covered	in	Chapter	5.	There	have	been	scores	of	scientific	studies	on	homeopathic	treatments	for	a	variety	of	conditions.	Walter	Pahnke	was	interested	in	the	literature	and	experience	of	religious	ecstasy.	This	error	becomes
obvious	when	you	consider	that	slavery	was	once	an	established	tradition.	Welldesigned	clinical	trials	are	double-blind,	which	means	that	neither	the	subjects	nor	the	scientists	know	who's	getting	which	treatment.	Simply	cataloging	the	evidence	for	each	hypothesis	isn't	enough.	This	book	is	about	how	tofindthe	answers	jor	yourself—how	to	test	the
truth	or	reality	of	some	of	the	most	influential,	mysterious,	provocative,	bewildering	puzzles	we	can	ever	experience.	His	notion	is	that	all	organisms	and	structures	in	the	universe	have	the	form	(morph)	that	they	do	because	they	exist	in	"morphic	fields"	that	shape	them.	The	clip	is	chosen	randomly	by	a	computer	out	of	forty	sets	of	four	clips	each.
159.	He	was	also	convinced	that	the	earth	was	created	about	4,000	B.C.,	in	six	days,	exactly	as	described	in	Genesis.	I	saw	in	his	hand	a	long	spear	of	gold,	and	at	the	iron's	point	there	seemed	to	be	a	little	fire.	There	are	still	hundreds,	perhaps	thousands	of	families	who	have	been	devastated	by	repressed	memory	accusations.	Contrary	to	what	the
Wizard	of	Oz	says,	being	an	expert	requires	more	than	having	a	certain	piece	of	paper.	This	kind	of	research	can	offer	weak	supporting	evidence	for	a	hypothesis	or	important	clues	about	how	something	in	the	human	body	might	work.	William	James,	The	Varieties	oj	Religious	Experience	(New	York:	Signet,	1958),	p.	The	findings	of	the	Framingham
Heart	Study,	along	with	a	lot	of	other	corroborating	observational	studies,	became	the	basis	for	recommendations	for	reducing	high	blood	pressure.	The	theory	of	evolution,	although	not	invented	by	Darwin,	received	its	most	impressive	formulation	at	his	hand.	Psychologist	Edward	Hundert	explains:	If	someone	loses	the	primary	visual	cortex	(say,
because	of	a	tumor),	they	lose	their	vision,-	they	go	almost	totally	blind.	This	doesn't	mean,	however,	that	what	they	perceived	was	the	same	as	what	was	really	there.	In	light	of	these	counterexamples,	can	philosophical	skeptics	legitimately	claim	to	know	that	knowledge	requires	certainty?	Humans	can	howl	and	grunt	convincingly	too.	Many	believe
that	such	cases	are	proof	of	the	doctrine	of	reincarnation.	As	any	good	gambler	will	tell	you,	the	more	you	miscalculate	the	odds,	the	more	you	stand	to	lose.	So	if	stars	and	planets	affect	us,	it	cannot	be	by	their	means.	We've	seen,	among	other	things,	that	even	in	the	realms	of	weirdness,	it's	not	true	that	anything	is	possible:	Some	things	are	logically
impossible,-	some	things	are	physically	impossible,-	some	things	are	technically	impossible.	In	recent	years	there	have	been	many	published	accounts	of	people	who	say	they	have	recovered	from	cancer	because	they	ate	a	macrobiotic	diet.	in	such	a	way	that	both	strong	and	weak	signals	appear	at	the	output	stage	of	the	loudspeaker	with	subjectively
equal	audible	strengths."18	Perhaps	there's	some	sort	of	"automatic	gain	control"	at	work	in	ESP	so	that	both	weak	and	strong	signals	are	output	at	the	same	level.	The	fact	is,	however,	that	no	geological	or	anthropological	evidence	indicates	that	a	worldwide	flood	occurred	during	the	past	10,000	years.45	Furthermore,	the	claim	that	the
evolutionist's	argument	from	the	fossil	record	is	circular	is	simply	mistaken,	for	there	are	many	ways	to	date	fossils	independent	of	the	rock	strata	they're	found	in.	50-51.	6-7.	So	compelling	was	Chen's	message	that	over	140	of	his	countrymen	sold	all	their	possessions	and	moved	to	Garland,	Texas,	to	await	the	blessed	event.	Few	people	take	the
early	accounts	of	"Nessie"	seriously,	but	many	stand	by	the	alleged	sightings	and	other	evidence	accumulated	since	the	1930s.	Enhancing	Human	Performance-.	Likewise,	alleged	recordings	of	Bigfoot	howls	and	grunts	give	us	no	good	rea-	son	to	believe	that	the	recordings	are	genuine.	Is	the	theory	conservative?	We	now	know	that	they're	not.	Quine
explains:	Truth,	says	the	cultural	relativist,	is	culture-bound.	Gould	observes,	"When	people	learn	no	tools	of	judgment	and	merely	follow	their	hopes,	the	seeds	of	political	manipulations	are	sown."6	Political	opportunists	like	to	play	upon	people's	fears,	hopes,	and	desires.	A	late	colleague	of	mine	would	toss	many	an	animal	research	story	aside	with
the	comment	"Mice	are	not	men."31	Also,	extrapolating	from	animals	to	humans	in	studies	of	chronic	diseases	is	especially	risky.	Albany:	State	University	of	New	York	Press,	1982.	They	can	only	show	associations	and	thus	hint	at	possible	causal	connections.	It	also	helps	neutralize	biases,	especially	those	the	scientist	isn't	aware	of.	But	you	might	ask
at	this	point,	"Is	the	story	true?	Is	it	reasonable	to	believe	that	everything	we	experience	(including	the	people	we	meet)	is	a	creation	of	our	own	minds?	What	does	it	mean	to	"correctly	identify	someone's	personality	traits"?)	But	many	of	the	extraordinary	claims	you	run	into	are	of	this	caliber.	When	two	sides	contradict	each	other,	whether	in	the
fields	of	morality,	religion	or	any	other	area,	each	will	recognize	(if	they	are	objectivists)	that	at	least	one	side	must	be	mistaken.	Belief	alone	—	without	good	whys	—	can't	help	us	get	one	inch	closer	to	the	truth.	Reality	isn't	separate	from	us.	The	placebo	effect	has	an	obvious	bearing	on	the	relief	of	pain	in	faith	healing.	You	have	a	great	deal	of
unused	capacity	which	you	have	not	turned	to	your	advantage.	Research	has	shown	that	the	autokinetic	effect	can	be	influenced	by	the	opinion	of	others.	21.	It	didn't	work.	He	found	himself	firmly	bound	to	something	that	his	mind	could	in	no	way	modify.	Furthermore,	they	argued,	if	the	Earth	were	round,	the	lower	part	of	a	ship	would	disappear
before	the	upper	part.	To	say	that	everything	is	relative	is	to	say	that	no	unrestricted	universal	generalizations	are	true	(an	unrestricted	universal	generalization	is	a	statement	to	the	effect	that	something	holds	for	all	individuals,	societies,	or	conceptual	schemes).	Even	if	truth	were	manufactured	by	society,	it	wouldn't	be	any	easier	to	find,	for	there	is
no	single	society	to	which	each	of	us	clearly	belongs.	One	example	is	the	effect	of	insulin	on	diabetic	hyperglycemia,-	another	is	the	effect	of	penicillin	on	pneumococcal	pneumonia.	Francis	Bacon,	Novum	Organum,	quoted	in	Thomas	Gilovich,	How	We	Know	What	Isn't	So	(New	York:	Free	Press,	1991),	p.	1	refuse	to	entertain	the	possibility	of	a	doubt
that	we	were	the	victims	of	hallucination.1	Such	compelling	stories	of	personal	experience	leading	to	belief	in	the	paranormal	are	numerous	in	past	and	present.	The	Structure	of	Scientific	Revolutions.	Some	physicians,	of	course,	may	be	scientists	as	well,	conducting	medical	research,	but	this	role	is	a	different	role	involving	distinct	skills.	Other
things	being	equal,	the	hypothesis	most	consistent	with	the	entire	corpus	of	our	knowledge	is	the	best	bet,	the	one	most	likely	to	be	true.	86-87.	35-36.	315-316.	This	startling	claim	has	been	made	by	several	people	in	books,	magazines,	and	on	television.	That	is	why	the	great	German	logician	Gottlob	Frege	called	logic	"the	study	of	the	laws	of	the
laws	of	science."	The	laws	of	science	must	obey	the	laws	of	logic.	Some	chronic	diseases	like	rheumatoid	arthritis	and	multiple	sclerosis	(MS)	can	have	spontaneous	remissions,	with	symptoms	vanishing	for	long	periods	of	time	—	MS	symptoms	can	disappear	for	years.	Some	experts	say	that	such	factors	help	explain	the	wide	acceptance	of
acupuncture	not	only	among	the	public	but	among	some	professionals	in	the	health	field.	His	research	indicated	that	the	presence	of	N	rays	could	be	detected	by	the	human	eye	and	that	they	were	emitted	by	certain	metals	(but	not	wood).	260	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	Do	VCRs	cause	AIDS?	Of	course,	nothing	of	quite
that	sort	does	occur:	there	is	no	geographical	transplantation,-	outside	the	laboratory	everyday	affairs	usually	continue	as	before.	But	it	still	wouldn't	constitute	proof	of	the	thesis	that	a	critical	mass	of	humans	can	make	something	true	for	everyone	else.	when	they	tried	to	detect	gallbladder	disease	by	looking	at	slides	of	the	iris	of	thirty-nine	patients
with	gallstones	(proven	by	surgery	the	day	after	the	slides	were	made)	and	thirty-nine	patients	without	gallstones	(proven	by	ultrasound	examination).	Colin	Blakemore	and	Susan	Greenfield	(Oxford:	Blackwell,	1987),	pp.	Event	B	can	be	paired	with	C,	D,	and	E	(not	A,	to	avoid	repeating	a	pair),	producing	three	pairs.	Only	if	we	have	good	reason	for
believing	that	they	are	not	functioning	properly	should	we	doubt	them.	Step	2:	Examine	the	Evidence	for	the	Claim	Ask	yourself	what	reasons	there	are	for	accepting	the	claim.	He	wrote	books	about	his	personal	experience	with	overcoming	disease.	It	is	a	set	of	procedures	designed	to	keep	us	from	fooling	ourselves.	Each	foot	is	in	contact	with	the
heat	for	only	about	a	second	before	being	lifted.	He's	just	saying	that	so	you	won't	go	to	crystal	healers.	The	Martian	atmosphere	is	very	thin	and	contains	very	little	oxygen,	and	the	water	on	Mars	is	trapped	in	ice	caps	at	the	poles.	The	consequences	of	denying	the	law	of	noncontradiction	are	about	as	absurd	as	they	get.	Recent	experiments	using
sensory	deprivation	techniques	seem	to	lend	credibility	to	this	hypothesis.	Given	the	nature	of	the	fossilization	process,	however,	gaps	are	to	be	expected.	Thesefindingsdon't	in	themselves	show	that	high	cholesterol	and	high	blood	pressure	cause	heart	disease	—	only	that	people	with	these	symptoms	are	more	likely	to	get	the	disease.	Popularity	is
not	a	reliable	indication	of	either	reality	or	value.	We've	investigated	what	it	means	to	say	that	we	know	something.	In	Tennessee,	three	intelligent,	educated	people	(including	the	mayor	of	a	large	city)	saw	a	light	in	the	night	sky	moving	rapidly	toward	them.	SUGGESTED	READINGS	Gardner,	Martin.	Einstein's	theory	of	relativity	provides	a	way	of
looking	at	the	universe	that	makes	it	both	logically	and	physically	possible	for	the	future	to	exist	now.	If	Copernicuss	theory	were	true,	opponents	charged,	then	stars	nearer	to	Earth	should	seem	to	change	their	position	relative	to	more	distant	stars	as	the	Earth	moved	around	the	sun.	Its	facts	must	rest	not	on	the	say-so	of	some	authority,	but	on
objective	evidence.	Indeed,	there	is	no	fixed	formula	for	applying	any	of	the	criteria	of	adequacy.	I'm	never	going	to	a	psychic.	Clearly,	some	are	better	than	others,-	some	can	help	us	decide	which	claims	are	most	likely	to	be	true,	and	some	can't.	310.	Russell,	Bertrand,	let	the	People	Think.	Clearly	the	instruction,	"Observe!"	is	absurd.	But	do	you
know	that	there	is	a	sheep	in	the	field?	39	Perceptual	Constancies	39	The	Role	of	Expectation	41	Looking	for	Clarity	in	Vagueness	The	Blondlot	Case	"Constructing"	UFOs	45	48	xiii	41	REMEMBERING:	DO	WE	REVISETHE	PAST?	Without	good	whys	to	guide	us,	our	beliefs	lose	their	value	in	a	world	where	beliefs	are	already	a	dime	a	dozen.	Surgeons
tried	to	improve	the	blood	flow	to	the	heart	by	tying	off,	or	ligating,	an	artery	inside	the	chest.	Many	LAVATER	are	fundamental	to	scientific	explorations	of	all	kinds.	Harvard	philosopher	Willard	Van	Orman	Quine	puts	Duhem's	insight	this	way:	"Hypotheses	meet	the	tribunal	of	experience	as	a	corporate	body."	Here's	how	Duhem	put	it:	People
generally	think	that	each	one	of	the	hypotheses	employed	in	Physics	can	be	taken	in	isolation,	checked	by	experiment,	then	when	many	varied	tests	have	established	its	validity,	given	a	définitive	place	in	the	system	of	Physics.	Their	reports	specifically	state	that	the	behavior	was	observed	only	among	a	few	individual	monkeys	and	that	it	had	not
spread	throughout	a	colony.	No	scientific	hypothesis	can	be	conclusively	confirmed	because	the	possibility	of	someday	finding	evidence	to	the	contrary	can't	be	ruled	out.	Schaller	&	C.	Every	secret	weapon	and	scheming	strategy	would	be	subject	to	exposure.	—PHAEDRUS	42	a	type	of	illusion,	or	misperception,	called	pareidolia.	The	best	journals
subject	studies	to	peer	review	before	publication	—	that	is,	experts	examine	the	study	to	see	whether	it	should	be	accepted	for	publication,	changed	to	correct	flaws,	or	rejected.	It's	not	the	degree	behind	her	name,	or	the	school	she	attended,	or	her	reputation	among	her	peers	—	although	all	these	factors	may	be	good	indicators	of	whether	she
possesses	the	requisite	expertise.	Nolen,	Healing:	A	Doctor	in	Search	of	a	Miracle	(New	York:	Random	House,	1974),-	James	Randi,	Flint	Flam!	(Buffalo:	Prometheus	Books,	1982).	Thus,	those	who	deny	the	law	of	noncontradiction	can't	claim	that	their	position	is	superior	to	that	of	those	who	accept	that	law.	—	RITA	MAE	BROWN	The	easiest	way	to
identify	an	argument	is	to	find	the	conclusion	first.	In	an	article	in	Lingua	Franca	revealing	the	parody	(which	was	reported	on	the	front	page	of	the	New	York	Times),	Sokal	explains:	While	my	method	was	satirical,	my	motivation	was	utterly	serious.	They	are	usually	published	close	to	the	beginning	of	a	new	year	in	which	the	predictions	are	to	be
fulfilled.	EXPERT	OPINION	125	An	expert	is	someone	who	knows	some	of	the	worst	mistakes	that	can	be	made	in	his	subject,	and	how	to	avoid	them.	This	background	theory	provides	information	about	the	objects	under	study	as	well	as	the	apparatus	used	to	study	them.	Sarner,	and	Stephen	Barrett,	"A	Close	Look	at	Therapeutic	Touch,"	Journal	of
the	American	Medical	Association	(April	1,	1998):	1005-10.	The	so-called	Loch	Ness	monster	is	said	to	be	a	plesiosaur,	a	beast	left	over	from	the	age	of	dinosaurs.	One	exception	was	the	January	8,	2002,	edition	of	the	Star,	where	Kenny	Kingston,	a	real	person,	made	not-surprising,	oftenvague,	or	frequently	unconfirmable	forecasts	on	twenty
celebrities.	Since	the	physical	object	hypothesis	systematizes	and	unifies	our	knowledge	better	than	the	matrix	hypothesis,	we're	justified	in	believing	that	we're	not	living	in	the	Matrix.	Latour	and	Woolgar's	scientific	constructivism	is	no	more	plausible	than	Pearce's	or	Watson's,	however.	—	LEONARDO	DA	VINCI	constitutes	one	such	test.	Peruvians
chew	coca	leaves	and	have	very	few	psychological	problems.	Project	Alpha,	described	in	the	box,	underscores	the	importance	of	this	precaution.	To	Erin,	Kathy,	Katie,	Marci,	Patrick,	and	T.J.	Foreword	Every	year,	in	English-speaking	countries	alone,	more	than	a	hundred	books	that	promote	the	wildest	forms	of	bogus	science	and	the	paranormal	are
published.	Is	the	following	conclusion	a	cogent	analogical	argument?	Nobody,	for	example,	ever	has	seen	or	ever	will	see	the	interior	of	the	sun.	There	often	appears	to	be	an	inverse	correlation	between	degree	of	conviction	and	evidence	—	the	less	evidence	there	is	for	a	proposition,	the	more	fervently	it	is	believed.	For	example:	"The	Earth	has	air,
water,	and	living	organisms.	What	is	confirmation	bias?	One	of	the	most	dramatic	examples	of	the	Forer	effect	comes	from	Michel	Gauquelin.	The	first	seance	with	Eusapia,	accordingly,	provoked	chiefly	a	feeling	of	surprise,-	the	second,	of	irritation	—	irritation	at	finding	oneself	confronted	with	a	foolish	but	apparently	insoluble	problem.	As	the
authors	say	simply:	"There	is	a	way	that	the	world	is."	It	is	the	task	of	science	to	learn	as	much	as	it	can	about	how	this	universe,	not	made	by	us,	behaves.	To	find	out,	we'll	have	to	take	a	closer	look	at	what	the	mystics	tell	us	about	the	nature	of	reality.	Write	a	200-word	paper	critiquing	the	argument	in	the	passage,	stating	whether	you	think	it	is
strong	or	weak	and	why	you	think	that.	It	is	always	an	occasion	for	rejoicing	when	such	a	book	appears,	and	there	are	several	ways	in	which	How	to	Think	about	Weird	Things	is	superior	to	most	books	designed	to	teach	readers	how	to	tell	good	science	from	bad.	After	a	brief	struggle	with	my	conscience,	the	desire	to	experiment	gained	the	upper
hand;	Heaven	and	hell	have	been	located	inside	the	human	brain.	Ifigurethat	with	minimal	effort,	anyone	should	be	able	to	think	of	five	or	six	eerie	similarities	between	any	two	presidents.*5	Reluctance	to	change	one's	views	in	the	face	of	contrary	evidence	can	be	found	in	all	walks	of	life,	from	doctors	who	refuse	to	change	their	diagnoses	to
scientists	who	refuse	to	give	up	their	theories.	If	you	kill	this	parasite,	the	cancer	C	R	I	T	I	C	A	L	READING	AND	W	R	I	T	I	N	G	267	stops	growing	immediately.	With	these	assumptions	and	some	statistical	math,	it	can	be	determined	that	the	chance	of	the	strange	occurrence	happening	is	0.00003.	In	his	1985	metaanalysis	of	28	ganzfeld	studies,
Honorton	concluded	that	there	would	have	to	have	been	423	unsuccessful,	unreported	studies	to	bring	the	success	rate	down	to	the	chance	level.	investigations	represent	an	overwhelming	case	for	accepting	the	reality	of	psi	phenomena.82	Everyone's	entitled	to	his	or	her	opinion,	of	course,	but	the	important	question	from	our	point	of	view	is	whether
Beloff's	opinion	is	justified.	Was	it	the	tremendous	relief	you	got	when	you	heard	that	your	car	was	not	going	to	be	repossessed?	A	new	species	of	mouse	arose	on	the	Faeroe	Islands	in	the	past	250	years,	and	scientists	have	recently	recorded	a	new	species	of	marine	worm.	The	crops	would	be	neatly	flattened	with	the	stalks	pressed	together.	The
important	thing	to	remember	here	is	that	observational	studies	alone	—	no	matter	how	many	thousands	of	subjects	they	include	—	cannot	prove	cause-and-effect	relationships.	—ALBERT	SCHWEITZER	R	E	A	L	I	T	Y	IS	C	O	N	S	T	I	T	U	T	E	D	BY	C	O	N	C	E	P	T	U	A	L	SCHEMES	101	On	Good	Myth	and	Bad	Myth	Psychologist	Maureen	O'Hara	was	the
first	to	publish	a	skeptical	analysis	of	Lyall	Watson's	hundredth-monkey	story	of	a	paranormal	critical	mass	of	consciousness.	One	group	of	men	takes	the	drug,-	a	264	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	control	group	gets	a	placebo.	He	has	undergone	hardship	and	sickness,	as	his	haggard	face	says	clearly.	Moreover,	appealing
to	the	incomprehensible	can	never	increase	our	comprehension.	The	concept	of	a	spiritual	order,	either	in	the	individual	or	beyond	him,	would	have	no	logical	place	whatever.	Scientific	investigation	can	occur	only	after	a	hypothesis	has	been	formulated,	and	induction	is	not	the	only	way	of	formulating	a	hypothesis.	They	suggest	that	most,	if	not	all,	of
the	major	findings	in	parapsychology	can	be	attributed	to	errors	in	random	number	generation	or	response	bias."64	™-r.	Such	people	are	begging	the	question,	for	they	are	assuming	what	they	are	trying	to	prove,	namely	that	God	exists.	But	you	may	never	hear	a	careful	explanation	of	why	scientific	evidence	is	necessary	in	the	first	place.	When
science	progresses,	it's	in	large	measure	because	these	limitations	are	overcome.	Nineteen	fiftyeight	and	1959	were	the	years	of	maturation	of	a	group	of	innovative	youngsters.	Sociologists	Bruno	Latour	and	Steve	Woolgar,	for	example,	claim	that	the	molecular	structure	of	thyrotropin	releasing	factor	(TRF)	was	socially	constructed	in	the	halls	and
lounges	of	a	laboratory.	In	several	surveys,	people	who	believe	in	the	paranormal	have	cited	personal	experience	as	the	most	important	reason	for	their	belief.	I	guess	we	should	break	up.	French	chemist	Antoine	Lavoisier	found	that	when	tin	was	burned,	for	example,	the	resulting	metallic	oxide	weighed	more	than	the	original	tin.	woman	with	a
malignant	stomach	tumor	will	lie	on	her	back.	As	a	result,	no	paradigm	can	be	considered	to	be	objectively	better	than	any	other.	Mars	was	more	like	the	Earth	in	the	past,	however.	The	proposed	benefit	is	great	but	not	likely	to	happen.	Without	getting	too	technical,	we	can	say	that	people	who	use	different	concepts	have	different	conceptual
schemes.	The	subject	tends	to	belong	wholeheartedly	to	the	Venusian	side.	For	it	is	impossible	that	there	should	be	demonstration	of	absolutely	everything	(there	would	be	an	infinite	regress,	so	that	there	would	still	be	no	demonstration),-	but	if	there	are	things	of	which	one	should	not	demand	demonstration,	these	persons	could	not	say	what
principle	they	maintain	to	be	more	self-evident	than	the	present	one.	Instead	wejorm	matter	in	order	to	operate	in	three-	90	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	dimensional	reality,	develop	our	abilities	and	help	others.	(See	accompanying	box.)	•	"Pressing	on	certain	areas	of	the	hands	or	feet	can	eliminate	the	cause	of	disease	in
other	parts	of	the	body."	This	technique	is	called	reflexology	or	zone	therapy.	As	a	result	of	the	claims	made	in	this	book,	people	all	over	the	world	began	playing	music	and	talking	to	their	plants.	Predictions	may	concern	the	fate	of	movie	stars,	momentous	events	on	the	world	stage,	or	the	ups	and	downs	of	your	personal	life.	The	evidence	relating	to
the	remedy	can't	tell	us,-	by	definition,	it's	too	weak	to	help	us	figure	probabilities.	Blisters	have	been	induced	and	warts	made	to	disappear	through	suggestion.	When	considering	the	opinions	of	others,	then,	we	must	always	look	for	the	presence	of	bias.	Does	the	promoter's	argument	show	that	his	promoting	leads	to	such	benefit?	Kuhn,	Thomas.
Generally,	you	weaseling.	He	fell,	in	slow	motion,	crying	out	to	me	but	making	no	sound.	Many	scientists	reported	other	amazing	properties	of	N	rays.14	But	all	was	not	well.	55	In	a	study	published	in	Nature,	physicist	Shawn	Carlson	gave	thirty	prominent	American	and	European	astrologers	the	natal	charts	of	116	subjects.	Lawrence	Krauss,	Beyond
Star	Trek	(New	York:	HarperCollins,	1997),	p.	The	gravitational	pull	of	the	comet	became	so	great	that	it	caused	the	Earth	to	tilt	on	its	axis	and	slow	its	rate	of	rotation.	Because	each	paradigm	manufactures	its	own	data,	there	are	no	neutral	data	that	can	be	used	to	make	objective	comparisons	between	paradigms.	(The	second	claim	in	each	pair	is
the	better-supported	claim.)	Errors,	of	course,	can	cause	conflicting	results	among	studies.	But	in	the	body,	multitudes	of	different	processes	and	substances	might	block,	dilute,	reroute,	or	inhibit	that	drug.	I	pulled	as	hard	as	I	could,	but	he	grew	larger	and	heavier.	But	it	wasn't	the	military	implications	that	got	J.	—THOMAS	HENRY	HUXLEY	1.
Psychologist	J.	But,	as	Hines	points	out,	we're	likely	to	remember	the	ones	that	"come	true":	If	a	dream	doesn't	"come	true"	there	is	very	little	chance	that	it	will	be	remembered.	—	MELVIN	K	O	N	N	E	R	100	this	conclusion	mean	that	social	constructivism	is	false?	Since	this	book	may	be	hard	to	come	by,	here	is	a	brief	summary	of	the	story's	plot.	This
fact	would	cast	serious	doubt	on	the	results	because	smoking	is	a	known	cause	of	heart	disease.	In	hepatoscopy,	the	liver	isn't	the	cause	of	the	events	it	foretells,-	it	is	merely	a	record	of	them.	But	it's	an	observational	study,	with	all	the	limitations	inherent	in	such	research.	He	thought	he	was	ready	for	something	bigger,	so	he	stepped	in	front	of	a
freight	train.	Personal	characteristics—	peculiarities	of	psychology	and	physiology	—	are	relative	to	persons	(Jane	likes	pizza,	but	Jack	doesn't,-	Jane	has	a	mole	on	her	nose	and	Jack	doesn't).	Therefore,	object	B	probably	has	property	Z.	Astrology	differs	from	hepatoscopy	in	another	way,	too.	—VOLTAIRE	The	acronym	is	arbitrary	and	artificial,	but	it
may	help	you	remember	the	formula's	vital	components.	To	this	end,	various	exercises	involving	relaxation,	guided	imagery,	concentration,	and	chanting	are	performed.	The	speaker	in	the	passage	says	that	she	saw	the	Loch	Ness	monster.	It	is	no	great	jump	from	the	broad	concept	of	energy	as	it	now	prevails	in	physical	theory	over	to	the	notion	of	a
special	state	of	energy	that	is	not	interceptible	by	any	of	the	sense	organs.	Society	has	been	wrong	about	many	things:	that	kings	have	a	divine	right	to	rule,	that	letting	blood	cures	disease,	or	that	women	are	inferior	to	men,	just	to	name	a	few.	Suppose,	for	example,	that	during	World	War	II	the	German	people	agreed	with	the	Nazis	that	the	Jews
were	a	plague	on	humankind	and	needed	to	be	eradicated.	Finding	the	occasional	straw	of	truth	awash	in	a	great	Conflicting	Results.	The	amount	of	understanding	produced	by	a	theory	is	determined	by	how	well	it	meets	the	criteria	of	adequacy	—	testability,	fruitfulness,	scope,	simplicity,	conservatism	—	because	these	criteria	indicate	the	extent	to
which	a	theory	systematizes	and	unifies	our	knowledge.	Daryl	J.	—GEORGE	SANTAYANA	ON	KNOWING	THE	FUTURE	Precognition	is	even	more	puzzling	than	telepathy	—	because	it	not	only	seems	to	be	physically	impossible,	it	also	seems	to	be	logically	impossible.	Daniel	Druckman	and	John	Swets,	eds.,	Enhancing	Human	Performance:	Issues,
Theories,	and	Techniques	(Washington,	D.C.:	National	Academy	Press,	1988),	p.	[Bridey	was	the	alleged	past-life	personality	of	Virginia	TigheJ	Unfortu-	nately	for	reincarnation	enthusiasts,	careful	checking	failed	to	turn	up	anything	conclusive.	Many	footprints,	for	example,	have	five	toes,	but	some	have	two,	three,	four,	or	six	toes.	Some	psychic
predictions	are	so	vague	that	they	can	easily	appear	to	be	accurate.	The	model	requires	that	we	judge	a	new	hypothesis	in	light	of	alternative,	competing	hypotheses	and	apply	to	each	of	these	alternatives	the	best	yardsticks	we	have	—	the	criteria	of	adequacy—	to	see	which	hypothesis	measures	up.	C	O	N	F	I	R	M	I	N	G	AND	C	O	N	F	U	T	I	N	G	H	Y	P
O	T	H	E	S	E	S	185	calculations,	he	requested	that	astronomer	Johann	Gottfried	Galle	in	Berlin	search	a	particular	region	of	the	sky	for	it.	Backster	may	have	been	an	expert	in	the	use	of	the	lie	detector,	but	that	did	not	make	him	an	expert	in	scientific	method	or	plant	physiology.	The	view	that	became	the	Aryan	race.	Normally,	then,	beliefs	arrived	at
through	introspection	are	justified.	Why?	Not	all	mystics	describe	their	experience	this	way,	however.	In	a	December	2002	press	release,	CSICOP	released	the	results	for	2002:	The	Super	Bowl	will	be	cancelled	after	the	first	half	of	play.	But	the	fact	that	we	would	like	something	to	be	true	is	no	reason	to	believe	that	it	is.	1	(1991):	53-64.	5	(1974):
585-89.	To	find	the	conclusion,	ask	yourself,	"What	claim	is	the	writer	or	speaker	trying	to	get	me	to	accept?"	or	"For	what	claim	is	the	writer	or	speaker	providing	reasons?"	An	argument	can	be	either	good	or	bad.	Ilga	would	pick	them	out	and	put	them	together	into	a	whole	word.	A	proposition	is	beyond	a	reasonable	doubt	when	it	provides	the	best
explanation	of	something.	The	different	descriptions	arise	from	the	fact	that	mystical	experience	transcends	our	ordinary	linguistic	categories.	Merendino,	and	R.	For	example,	Einstein's	theory	of	relativity	predicts	that	light	rays	traveling	near	massive	objects	will	appear	to	be	bent	because	the	space	around	them	is	curved.	Reason	has	also	been
considered	a	source	of	knowledge,	for	it	too	can	reveal	how	things	are.	Changes	in	facial	expression	give	away	clues	that	are	not	concealed	by	small	screens.	His	left	arm	has	been	injured.	He	tells	us	that	there	is	some	sort	of	nonphysical	energy	involved,	but	he	doesn't	tell	us	enough	about	this	energy	to	allow	for	any	independent	confirmation	of	it.
And	since	responsible	believing	is	a	prerequisite	for	responsible	acting,	we	have	a	duty	to	foster	that	skill.	"Still,	there	must	be	some	things	that	are	'true	for	me'	and	not	'true	for	you.'	If	I	say	that	I	hate	opera,	isn't	that	statement	true	for	me?	So	it	must	have	been	ghosts.	Scott	Rogo,	for	example,	claims	that	Susan	Blackmore's	failure	to	find	any
evidence	for	the	existence	of	psi	in	her	sixteen	years	of	research	is	due	to	her	unconscious	bias	against	it.78	The	ad	hoc	character	of	this	hypothesis	should	be	obvious.	The	Dalai	Lama,	spiritual	leader	of	Tibetan	Buddhism,	agrees.	Even	the	family	dog,	a	75-pound	German	shepherd,	has	been	slammed	against	the	wall	while	[Jack]	Smurl	said	he	stood
nearby."2	Later,	Jack	Smurl	was	quoted	in	the	New	York	Daily	News	as	saying	that	"at	least	a	dozen	times	[a	female	demon,	or	succubus]	has	had	intercourse	with	me	in	bed.	If	the	world	had	no	determinate	structure	—	if	it	were	formless	and	nondescript	—	it	couldn't	be	understood	scientifically	because	it	couldn't	be	explained	or	predicted.	Martin
Gardner,	Fads	and	Fallacies	in	the	Name	of	Science	(New	York:	Dover,	1957),	pp.	89.	Even	the	same	researchers,	using	the	same	subjects,	can't	achieve	similar	results	every	time.	Scientists,	in	conducting	their	investigations,	may	fabricate	special	apparatus,	while	technologists,	in	designing	their	mechanisms,	may	perform	systematic	experiments
that	lead	to	scientific	discoveries.	To	attempt	to	do	so	is	to	commit	the	fallacy	of	appeal	to	the	masses.	Carl	Hempel,	"Valuation	and	Objectivity	in	Science,"	in	Physics,	Philosophy,	and	Psychoanalysis:	Essays	in	Honor	oj	Adolj	Grünbaum,	ed.	When	we	claim	that	two	things	that	are	similar	in	some	respects	are	similar	in	some	further	respect,	we	make
an	analogical	induction.	All	rights	reserved.	Biologist	Ted	Schultz	discusses	its	evolution:	In	1818,	U.S.	Infantry	Captain	John	Cleves	Symmes,	a	hero	of	the	War	of	1812,	announced	his	revolutionary	theory	that	the	earth	is	a	hollow	shell	containing	four	additional	concentric	spheres,	all	accessible	via	polar	openings	thousands	of	miles	across.	Similarly,
there	is	no	contradiction	involved	in	the	notion	of	a	bunny	that	lays	multicolored	eggs.	Unless	particular	care	was	taken	to	assure	a	fair	balance,	the	committee	—	whose	members	were	interested	in	or	advocates	of	unproven	methods	—	would	be	expected	to	recommend	speakers	favorable	to	the	subject.	This	chapter	shows	you	how	to	take	the	first
step.	Scientific	testing	can	often	T	H	E	APPEAL	T	O	TRADITION	249	reveal	the	answer,	and	ancient	practice	or	folklore	can	sometimes	provide	leads.	Usually,	though,	it	involves	the	search	for	revealing	associations	T	H	E	REASONS	OF	S	C	I	E	N	C	E	257	Is	It	Right	to	Promote	Unproven	Treatments?	Placebo	effects	can	be	induced	by	sugar	pills,
worthless	injections	and	devices,	a	practitioner's	reassuring	manner,	and	incantations	—	even	by	the	act	of	walking	into	the	doctor's	office.3	Some	people	are	more	likely	than	others	to	get	relief	from	placebos,-	in	most	cases,	people	don't	respond	to	placebos	at	all.	Thinking	of	weird	claims	as	hypotheses	is	important	because	effectively	evaluating
weird	claims	involves	essentially	the	same	hypothesis-assessing	procedure	used	in	science.	The	report	had	this	to	say	about	certain	instances	in	which	personal	experience	had	been	used	as	evidence	to	support	the	existence	of	psychokinesis	(PK):	Another	example	of	beliefs	generated	in	circumstances	that	are	known	to	create	cognitive	illusions	is
macro-PK,	which	is	practiced	at	spoon	bending,	or	PK,	parties.	That	reward	is	now	up	to	a	million	dollars.	Mandell,	"Toward	a	Psychobiology	of	Transcendence:	God	in	the	Brain,"	in	Psychobiology	oj	Consciousness,	ed.	For	another,	it	doesn't	assume	the	existence	of	unknown	forces.	They	are	encouraged	to	shout	Bend!	throughout	the	party.	David
Marks	and	Richard	Kammann,	Psychology	of	the	Psychic	(Buffalo:	Prometheus,	1980),	p.	Their	findings:	43	percent	thought	that	the	story	of	the	Flood	and	Noah's	ark	was	definitely	or	probably	true,20	percent	believed	in	communication	with	the	dead,-	19	percent	felt	that	dinosaurs	and	humans	lived	at	the	same	time,-	20	percent	believed	tn	black
magic,-	and	16	percent	believed	in	Atlantis.	To	minimize	confounding	factors,	subjects	in	the	control	group	often	receive	a	placebo.	In	other	words,	it	fails	to	meet	the	criterion	of	conservatism.	No.	Her	statement	reports	a	fact	about	herself,	and	because	she	does	love	white	wine,	her	statement	is	true.	A	world	truly	without	meaning	would	be	one	in
which	a	deity	pulled	the	string	of	every	human	puppet,	indeed	of	every	material	particle.	Arsenic	doesn't	induce	cancer	in	animals	but	does	in	man.	Outside	their	specialties,	what	experts	say	carries	no	more	weight	than	what	anyone	else	says.	Dordrecht,	The	Netherlands:	D.	This	is	not	a	transformation	myth	impelling	us	toward	the	fullest
development	of	our	capacities,	but	one	that	reduces	us	instead	to	quite	literally	nothing	more	than	a	mindless	herd	at	the	mercy	of	the	"Great	Communicators."	The	myth	of	the	Hundredth	Monkey	Phenomenon	is	more	chillingly	Orwellian	than	Aquarian.19	One	of	the	most	influential	proponents	of	this	view	is	philosopher	and	historian	Thomas	Kuhn.
76-80.	Lyall	Watson,	Lifetide	(New	York:	Bantam	Books,	1979),	p.	The	soul	is	immortal	(p).	What	kind	of	argument	is	the	writer	using	in	this	passage?	\7t	1988].	But	their	auxiliary	hypotheses	were	all	cooked	up	after	the	event	to	protect	Marxian	theory	from	the	facts.	The	problem	of	reconciling	precognition	and	free	will	is	particularly	acute	for	those
who	believe	that	God	is	all-knowing.	Discuss	how	one	might	go	about	assessing	this	claim.	Aristotle,	Metaphysics,	Book	IV,	1008b,	trans.	James	Randi,	"The	Million	Dollar	Paranormal	Challenge,"	February	6,	2004.	This	constructive	tendency	has	survival	value	—	it	helps	us	make	sense	of	and	deal	successfully	with	the	world.	Backster	was	careful	to
point	out	that	the	plant	could	have	picked	up	and	reflected	the	guilt	feelings	of	the	culprit,-	but	as	the	villain	had	acted	in	the	interests	of	science,	and	was	not	particularly	guilty,	it	left	the	possibility	that	a	plant	could	remember	and	recognize	the	source	of	severe	harm	to	its	fellow.20	Do	our	lawns	recognize	us?	As	we	saw	in	Chapter	6,	these	criteria
are	used	in	any	inference	to	the	best	explanation	to	determine	how	well	a	hypothesis	accomplishes	the	goal	of	increasing	our	understanding.	New	York:	Quill,	1983	Krausz,	Michael.	In	such	a	case,	as	epistemologist	Ernest	Sosa	explains:	Anyone	who	still	believes	in	a	pink	surface	before	him	after	accepting	either	testimony	would	lack	justification	—
this	because	we	consider	rational	coherence	the	best	overall	guide.	If	not	—	if	it	is	not	based	on	any	reliable	evidence	—	why	take	it	seriously?	•	The	Super	Bowl	would	be	cancelled	after	the	first	half	because	team	owners	would	refuse	to	cough	up	an	extra	$10,000	for	each	player.	First,	understand	that	it's	indeed	possible	for	nonscientists	to	make
some	reasonable	judgments	about	medical	evidence.	Bar-Hillel,	Y	Blui,	E.	To	be	considered	effective,	the	treatment	under	study	must	do	better	than	sugar	pills	or	sham	therapies.	We	sat	for	several	minutes	in	the	semi-darkness,	with	tension	rising.	When	there	are	rational	grounds	for	an	opinion,	people	are	content	to	set	them	forth	and	wait	for	them
to	operate.	The	realist	believes	that	when	there's	disagreement,	it's	theoretically	possible	to	determine	the	truth	through	rational	argument.	Analogical	Induction	When	we	show	how	one	thing	is	similar	to	another,	we	draw	an	analogy	between	them.	It	shouldn't,	because	the	fact	that	these	universes	are	possible	doesn't	mean	that	they're	real.	But	if
we	have	good	reason	to	believe	that	no	such	impediments	to	accurate	perception	are	present,	then	we	have	good	reason	to	believe	what	we	perceive.	We	would	see	the	devastation	wrought	by	the	catastrophe	in	terms	of	the	destroyed	physical	remains	of	pre-Flood	human	settlements.	And	here's	another	one:	If	you	have	scars	on	your	body,	then	you
have	been	abducted	by	space	aliens.	Far	from	being	groundless,	then,	precursive	faith	is	actually	well-rooted	in	our	knowledge	of	human	nature.	So	Earth	must	contain	the	only	intelligent	life	in	the	universe.	Einstein's	discovery	that	space	and	time	are	related	is	often	expressed	by	saying	that	time	is	a	fourth	dimension.	Psychologist	Lawrence	LeShan
agrees:	If	the	doors	of	perception	were	cleansed,	everything	would	appear	to	man	as	it	is	—	infinite.	People	can	see	into	the	future.	FIELD	PROBLEM	In	June	1989,	the	prodemocracy	movement	in	China	had	captured	the	attention	of	people	all	over	the	world.	Later	computer	analysis	of	the	records	has	shown	that	Soal	either	altered	them	or	didn't	get
his	random	numbers	in	the	way	he	said	he	did.	Consider	the	proposition	"Whatever	has	a	shape	has	a	size."	We	know	that	it's	true,	but	we	don't	have	to	perform	any	experiments	or	gather	any	data	to	see	that	it	is.	Clinical	studies	show	that	severe	postoperative	pain	can	be	reduced	in	some	individuals	by	giving	them	a	placebo	instead	of	a	pain-killing
drug,	such	as	morphine.	New	York:	Dover,	1990	Reed,	Graham.	But	we're	at	much	greater	risk	for	being	dead	wrong	with	such	assumptions	when	(1)	our	experience	is	uncorroborated	(no	one	else	has	shared	our	experience),	(2)	our	conclusions	are	at	odds	with	all	known	previous	experience,	or	(3)	any	of	the	peculiarities	of	our	minds	could	be	at
work.	On	the	other	hand,	only	75%	of	patients	report	relief	from	morphine.4	In	the	1950s,	some	doctors	thought	they	had	discovered	a	cure	for	angina	pectoris,	a	painful	condition	caused	by	an	insufficient	blood	supply	to	the	heart.	John	said	that	he	would	never	go	in	there.	Freeman,	1988),	p.	Some	people	think	so.	If	you	have	scars	on	your	body,
there's	still	a	10	percent	chance	that	you	have	not	been	abducted.	Natural	crop-circle	vortices	are	unknown	to	science,	but	similar	vortices	are	reported	to	have	been	produced	artificially	in	laboratories.	Philosophy	oj	Natural	Science.	Even	to	say	"Frequent	nut	consumption	had	a	protective	effect"	would	be	an	overstatement.	He	calls	it	a
conventionalist	twist	or	a	conventionalist	strategem.	Plus,	the	symptoms	of	illnesses,	even	serious	or	terminal	ones,	can	vary	dramatically	from	day	to	day,	with	periods	of	both	decline	and	improvement.	So	there	is	no	need	to	invoke	an	intelligent	designer.	At	this	point	you	would	do	well	to	thank	him	for	his	help	and	show	him	to	the	door.	What	should
be	our	attitude	toward	such	propositions?	Everywhere,	there's	word	that	some	startling,	unlikely	prediction	has	come	true.	•	Some	people	can	predict	the	future.	So	truth	must	be	more	than	just	social	consensus.	Still	another	doctor	maintains	that	cellular	therapy	(the	injection	THE	DOCTOR'S	EVIDENCE	241	.	The	Catholic	Church	endorses	it.	True
belief	is	necessary	for	knowledge	because	we	can't	know	something	that's	false,	and	if	we	know	something,	we	can't	believe	that	it's	false.	Does	the	large	number	of	Catholics	on	earth	make	the	Catholic	God	and	saints	a	reality?	Why	should	we	take	it	seriously?"	Or:	"You	can't	believe	Dr.	Jones's	claim	that	there	is	no	evidence	for	life	after	death.
Lawyers	often	try	to	convince	judges	of	the	merits	of	their	case	by	citing	precedents.	136.	If	you	believe	or	disbelieve	any	one	of	these	claims,	what	are	your	reasons?	If	those	beliefs	are	well	established,	the	chances	of	the	new	hypothesis	being	true	are	not	good.	Although	they	are	all	mammals,	their	biology	is	by	no	means	identical	to	ours.	History	has
taught	us	otherwise,	however.	There	are	elderly	parents	who	have	one	wish	left	in	life	—	simply	to	be	reunited	with	their	children.	Ultimately,	they	hope	to	use	cloning	to	achieve	eternal	life.	David	Marks	and	Richard	Kammann,	The	Psychology	of	the	Psychic	(Buffalo:	Prometheus	Books,	1980),	p.	Or	you	hear	good	reasons,	but	no	one	bothers	to
explain	why	they're	so	good,	why	they're	most	likely	to	lead	to	the	truth.	Things	in	the	sky,	or	at	least	overhead,	are	the	most	commonly	seen	collective	hallucinations:	radiant	crosses,	saints,	religious	symbols,	flying	objects,	sometimes	all	these	in	combination.	2	2	.	Just	because	someone	consistently	believes	something	doesn't	mean	that	it's	likely	to
be	true.	The	last	thing	on	your	mind	was	falling	books.	The	patient	typically	finds	himself	impelled	version	of	the	faith).	There	are	tantalizing	bits	of	evidence	suggesting	that	Bigfoot	might	be	real,	but	there	are	no	knock-down	arguments	or	volumes	of	evidence	showing	that	he	definitely	does	not	exist.	•	You	had	an	extraordinary	personal	experience.
Scientific	hypotheses	indicate	what	will	happen	if	certain	conditions	are	realized.	the	favor.	Someone	on	a	talk	show	may	conclude	that	you	should	never	drink	cola	again	because	large	doses	of	it	caused	tumors	in	laboratory	rats.	The	view	that	we	can't	know	what	isn't	certain	is	often	espoused	by	philosophical	skeptics.	So	they	must	be	alive	too."	To
argue	in	this	way	is	to	ignore	the	very	real	difference	between	parts	and	wholes.	The	Art	ojReasoning.	In	the	middle	of	the	circle	was	a	seventeenth	button,	identical	to	the	others.	Another	doctor	avers	that	hair	analysis	(laboratory	testing	of	a	sample	of	human	hair)	can	reveal	a	person's	nutritional	status.	Copernicus	showed	that	many	of	these
epicycles	were	unnecessary	hypotheses	adduced	to	maintain	the	view	that	planets	travel	in	circles	around	the	Earth.	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	Our	ability	to	perceive	subtle	behavioral	cues	is	no	less	remarkable	than	Clever	Hans's.	Stalker,	Douglas,	and	Clark	Glymour,	eds.	Knipschild,	"Looking	for	Gall	Bladder
Disease	in	the	Patient's	Iris,"	British	Medical	Journal	297	(1988):	1	5	7	8	-	8	1	.	So	I	am	forced	to	improvise	the	details,	but	as	near	as	I	can	tell,	this	is	what	seems	to	have	happened.	Similarly,	theories	about	the	creation	of	the	universe	or	living	things	can	be	tested	by	observing	the	behavior	of	objects	in	the	universe	or	creatures	on	the	Earth.	But	do
you?	Having	greater	fruitfulness	by	itself	does	not	necessarily	make	a	hypothesis	superior	to	its	rivals,	however,	because	it	might	not	do	as	C	R	I	T	E	R	I	A	OF	ADEQUACY	191	well	as	they	do	with	respect	to	other	criteria	of	adequacy.	Rhine	interested	in	psi	phenomena.	But	no	such	apparent	change	in	position	(known	as	parallax)	was	observed.	So,
Behe	concludes,	vision	couldn't	have	arisen	through	slight	modifications	of	a	previous	system.	They	don't	involve	administering	treatments.	—	4th	ed.	People	will	sometimes	report	improvement	in	their	condition	after	treatment	simply	because	they	think	that's	the	proper	response	or	because	they	want	to	please	the	doctor.	Since	these	theories	may	be
mistaken,	we	must	approach	claims	of	physical	impossibility	with	extreme	caution.	'"I	was	God	once	for	about	fourteen	hours.	169.	Therefore	the	pyramids	must	have	been	built	by	extraterrestrials.	The	idea	gives	me	the	willies.	There	need	be	no	contradiction	between	strongly	believing	that	one	is	right	and	yet	realizing	that	one	could	be	wrong.
Vaughn,	Lewis.	Lack	of	randomization	in	a	clinical	trial	is	usually	a	notable	deficiency,-	sometimes	it's	a	pivotal	defect.	The	poltergeist	hypothesis,	though,	does	postulate	the	existence	of	an	entity	(as	well	as	assuming	that	the	entity	has	certain	capabilities	and	tendencies).	Chicago:	University	of	Chicago	.Vess,	1970.	Several	will	be	discussed	in	this
book.	—GEORGE	SANTAYANA	The	scientific	method	is	often	said	to	consist	of	the	following	four	steps:	1.	We	make	our	own	truth.	They	are	merely	assertions	that	we'll	never	be	able	to	know.	Only	rigorous	clinical	studies	confirming	these	claims	can	do	that.	One,	Two,	Three.	Miller,	"Finding	Darwin's	God,"	Brown	Alumni	Magazine,
November/December	1999,	p.	Randi's	offer	was	rejected	and	his	advice	ignored.	The	instructions	that	accompany	the	ESP	cards,	which	were	made	available	to	the	public	in	1937,	indicate	that	an	18	X	24	inch	piece	of	plywood	would	be	sufficient	for	screening	purposes.	DENYING	THE	EVIDENCE	61	Spooky	Presidential	Coincidences	In	the	spirit	of
fun	and	skeptical	inquiry,	some	clever	fellows	have	derived	the	ultimate	answer	to	those	lists	of	weird	coincidences	in	the	lives	of	American	presidents:	This	offering	is	an	idea	that	springs	from	a	bull	session	among	us	computer	programmers	at	the	University	of	Texas	Data	Processing	Department.	David	Emery,	"Did	Nostradamus	Predict	the	9/11
World	Trade	Center	Attack?"	February	6,	2004.	Reincarnation	is	a	fact	because	every	person	has	actually	been	through	many	lifetimes.	The	government	responded	with	a	massive	military	crackdown	on	the	dissidents	in	the	square,	wounding	and	killing	several	of	them.	(Okay,	okay,	so	I	made	this	one	up.)	.	If	something	goes	wrong,	if	some	discomfort
is	felt	in	the	functioning	of	the	organism,	the	physicist	will	have	to	ferret	out	through	its	effect	on	the	entire	system	which	organ	needs	to	be	remedied	or	modified	without	the	possibility	of	isolating	this	organ	and	examining	it	apart.	Afterward,	they	were	asked	to	recall	what	they	had	seen.	One	must	accept	the	truth	from	whatever	source	it	comes.	A
cogent	argument	is	a	good	argument,	which	provides	good	reasons	for	accepting	the	conclusion.	And	some	scientists	have	argued	that	because	of	the	dubious	quality	of	the	film,	it	cannot	provide	evidence	either	for	or	against	the	existence	of	Sasquatch.	Passage	1	Well,	the	day	that	I	saw	the	[Loch	Ness]	monster,	it	was	the	end	of	September	1990,
and	I	was	driving	back	from	Inverness.	Every	watch	has	a	designer.	Studies	Conflicting	with	Fact.	The	remarkable	thing	was,	the	aid	did	not	have	to	be	given	intentionally.26	It	turns	out	that	Hans	would	get	the	right	answer	by	attending	to	very	subtle	changes	in	people's	posture	—	some	of	those	changes	were	by	less	than	one-fifth	of	a	millimeter.
From	long	habit	the	train	of	thoughts	ran	so	swiftly	through	my	mind	that	I	arrived	at	the	conclusion	without	being	conscious	of	intermediate	steps.	It's	so	unlike	any	other	experience	we've	had	that	we	lack	the	words	to	describe	it.	Consequently,	they	claim,	mystical	experience	must	be	considered	a	privileged	source	of	knowledge.36	But	is	there
really	such	a	royal	road	to	the	truth?	The	shift	should	be	detectable	by	comparing	a	photograph	taken	during	the	eclipse	with	one	taken	at	night	of	the	same	portion	of	the	sky.	What	kind	of	evidence	would	convince	you	that	morphic	fields	exist?	Nelson	Goodman,	Ways	oj	World	Making	(Indianapolis:	Hackett,	1978).	Office	of	Technology	Assessment.
Such	beliefs	often	conflict	with	expert	opinion.	PARADIGMS	AND	THE	PARANORMAL	When	nothing	is	sure,	But	according	to	the	true	believers	(those	who	accept	the	reality	of	everything	is	possible.	But	why	not?	I	most	emphatically	cannot	agree	that	the	"Hundredth	Monkey	myth	empowers."	In	fact,	I	believe	it	to	be	a	betrayal	of	the	whole	idea	of
human	empowerment.	His	data	suggest,	for	example,	that	more	sports	champions	are	born	when	Mars	is	rising	or	culminating	than	would	be	expected	by	chance	alone.	And	you	don't	have	to	read	a	tabloid	newspaper	(more	reputable	newspapers	will	do)	to	discover	that	when	someone	wonders	"Who	ya	gonna	call?"	there	are	real	ghostbusters	ready
to	handle	a	haunting.	Now,	it's	possible	that	a	person	could	apply	the	cost-benefit	approach	in	her	own	life	and	rightly	conclude	that	she	should	try	an	unproven	remedy.	—	A	R	T	H	U	R	KOESTLER	covered	the	structure	of	the	atom	and	the	composition	of	the	stars,	the	causes	of	disease	and	cures	for	infection,	the	blueprint	for	life	and	the	mechanisms
of	growth.	All	these	claims	can	be	tested.	Chris	Swoyer,	"True	For,"	in	Relativism:	Cognitive	and	Moral,	ed.	Huxley,	Science	and	Christian	Tradition	(London:	Macmillan,	1894),	p.	Since	the	Nazis	were	acting	on	what	their	society	believed	to	be	true,	they	were	doing	the	right	thing.	Is	Mrs.	To	preserve	these	insights,	some	relativists,	like	the	fourth
man,	have	claimed	that	truth	is	relative	not	to	individuals	or	societies	but	to	conceptual	schemes.	The	mere	possibility	of	error	is	not	a	genuine	reason	to	doubt.	Bigfoot	footprints	seem	to	be	plentiful,	but	they	too	are	problematic	as	evidence.	Sloane	Associates,	1947),	chap.	It	is,	however,	typical	of	the	expression	of	views	that	shows	up	in	what	many
people	call	"arguments,"	which	often	consist	of	verbal	sparring	and	pointless	cycles	of	claim	and	counterclaim.	That	comes	to	$240	an	hour	—	more	than	most	psychoanalysts	get	paid.	If	the	alien	spaceship	landed,	there	should	be	a	large	circular	depression	in	the	field.	(The	reasons	why	this	might	not	be	significant	were	not	mentioned.)	After	noting
that	shark	cartilage	was	sold	in	health-food	stores,	Wallace	remarked	on	the	inadvisability	of	"going	to	the	nearest	health-food	store"	and	was	seconded	by	the	radiation	therapist	who	said	it	would	be	foolish	to	do	so	unless	all	else	Shark	cartilage	has	been	called	to	public	athad	failed.	On	the	other	hand,	the	law	of	noncontradiction	need	not	be
demonstrated	to	someone	who	will	say	something	definite,	for	in	saying	something	definite	he	or	she	has	already	assumed	its	truth.	Palo	Alto,	Calif.:	Mayfield,	1991.	(A	successful	outcome	of	this	test,	however,	does	not	necessarily	prove	the	existence	of	precognition,	for	the	subject	could	have	used	psychokinesis	to	influence	the	shuffle.)	In	1934	Rhine
published	his	results	in	a	book	entitled	Extrasensory	Perception.	If	the	universe	is	only	10,000	years	old,	why	does	it	seem	so	much	older?	A	likely	impossibility	is	always	preferable	to	an	unconvincing	possibility.	Adrian	Dobbs,	"The	Feasibility	of	a	Physical	Theory	of	ESP,"	in	Science	and	ESP,	ed.	When	the	conflict	involves	propositions	that	can't	be



directly	verified,	finding	the	mistaken	belief	can	be	more	difficult.	70	Now	none	of	this	discussion	shows	that	truly	prophetic	dreams	or	psychic	connections	among	events	can't	happen.	84.	Indeed,	Mars	experts	who've	seen	the	photo	don't	consider	it	to	show	anything	unusual	at	all.	Once,	in	1919,	I	reported	to	him	a	case	which	to	me	did	not	seem
particularly	Adlerian,	but	which	he	found	no	difficulty	in	analyzing	in	terms	of	his	theory	of	inferiority	feelings,	although	he	had	not	even	seen	the	child.	7.	About	a	year	after	the	seance	I	met	one	of	the	participants.	The	controls	that	were	placed	on	Shaw	and	Edwards	were	totally	inadequate	to	prevent	their	use	of	trickery.	The	principle	he's	relying
on	is	this	one:	Other	things	being	equal,	the	best	hypothesis	is	the	one	that	has	the	greatest	scope,	that	is,	that	explains	and	predicts	the	most	diverse	phenomena.	But	we	still	wouldn't	necessarily	have	to	reject	them.	Ask:	Is	the	hypothesis	consistent	with	our	wellfounded	beliefs?	PTherefore,	(\.	Given	what	the	Babylonians	knew	about	the	universe	at
that	time,	such	a	view	was	not	unreasonable.	It	was	many	such	studies	involving	thousands	of	people	over	several	decades	that	showed	that	it	was	almost	certain	that	cigarette	smoking	causes	cancer.	This	form	of	argument	is	known	as	affirming	the	antecedent	because	one	of	the	premises	affirms	the	statement	that	serves	as	the	antecedent	of	the
conditional.	One	hypothesis	is	that	inside	each	tube	is	a	little	gremlin	who	creates	light	(sparks)	by	striking	his	pickax	against	the	side	of	the	tube.	The	reason	is	the	enormous	difficulty	of	extrapolating	from	the	laboratory	to	a	living	organism.	All	that	was	really	given	was	the	suggestion	that	a	stimulus	might	occur.	Philosopher	Harvey	Siegel	describes
the	dilemma	this	way:	First	the	framework	relativist	must,	in	order	to	join	the	issue	with	the	nonrelativist,	defend	framework	relativism	non-relativistically.	But	for	any	set	of	facts,	it's	possible	to	devise	any	number	of	hypotheses	to	account	for	them.	But	having	reasons	that	make	a	proposition	only	somewhat	more	likely	than	its	denial	is	not	enough	to
justify	our	claim	to	know	it.	The	position	of	the	stars	or	planets	at	the	time	of	birth,	however,	seems	to	have	little	effect	on	our	psyches.	Such	feelings	may	deserve	our	understanding,	experiences.	By	offering	this	valuable	organ	(usually	taken	from	sheep)	in	sacrifice,	they	presumably	believed	that	the	gods	would	reward	their	generosity	by	revealing
the	future.	Any	claim	whose	truth	implies	its	falsehood	cannot	possibly	be	true.	Unfortunately,	there	is	no	100-percent-reliable	formula	for	distinguishing	arguments	from	nonarguments.	Clever	Hans	is	not	alone	in	his	ability	to	correctly	interpret	minute	muscular	movements	in	humans.	The	best	explanation	of	Rhine's	results,	then,	is	that	the	subject,
either	consciously	or	unconsciously,	sensed	the	identity	of	the	cards	by	ordinary	means.	Time	travel	seems	to	be	logically	impossible	because	it	implies	that	an	event	both	did	and	did	not	happen.	203.	At	the	speed	of	light,	you	don't	age	at	all;	time	stands	still,	so	to	speak.	Arthur	Conan	Doyle,	A	Study	in	Scarlet	(New	York:	P.	Section	4a	of	Act	590	of
the	Acts	of	Arkansas	of	1981,	"Balanced	Treatment	for	Creation-Science	and	Evolution-Science	Act."	37.	Pahnke's	work	became	known	as	the	Good	Friday	Experiment	and	the	reports	by	students	as	the	Miracle	of	Marsh	Chapel,	named	after	the	site	on	Harvard's	campus	where	Pahnke	collected	his	results.	Distance	Healing	Treatments:	Experience
positive	healing	energy	in	the	comfort	of	your	own	home	by	distance.	As	Nobel	Prize-winning	biologist	H.J.	Müller	noted	in	1939,	a	genetic	sequence	that	is,	atfirst,inessential	to	a	system	may	later	become	essential	to	it.	102-07;	and	E.	Is	there	any	possible	way	to	determine	whether	the	hypothesis	is	true	or	false?	Call	him	wise	whose	What	we	offer
here	is	a	compendium	of	good	whys.	I	realize,	as	an	appreciable	fact	in	life,	that,	from	an	empty	cabinet	I	have	seen	hands	and	heads	come	forth,	that	from	behind	the	curtain	of	that	empty	cabinet	I	have	been	seized	by	living	fingers,	the	existence	and	position	of	the	very	nails	of	which	could	be	felt.	The	following	discussion	is	drawn	from	Terence
Hines,	Pseudoscience	and	the	Paranormal	(Buffalo:	Prometheus	Books,	1988),	pp.	And	those	who	do	suspect	the	truth	are	reluctant	to	publish	it	for	fear	of	ridicule.	When	new	hypotheses	are	first	proposed,	there	is	often	a	good	deal	of	evidence	against	them.	It's	possible,	for	example,	that	you're	living	in	a	computer-generated	dream	world	of	the	sort
portrayed	in	the	movie	The	Matrix.	First,	an	argument	can	have	one	premise	or	many.	Most	recently,	a	BBC	research	team	hoping	to	find	the	elusive	creature	used	600	separate	sonar	beams	and	satellite	navigation	technology	to	scour	the	entire	loch	from	shore	to	shore	and	top	to	bottom.	Feilding,	Sittings	with	Eusapia	Palladino	an	Other	Studies
(New	Hyde	Park,	N.Y.:	University	Books,	1963).	Ptolemy	accounted	for	this	retrograde	motion	by	assuming	that	planets	orbit	their	orbits,	so	to	speak.	We	ask:	Do	any	of	these	factors	give	us	knowledge?	Should	we	conclude	that	it's	time	to	buy	a	carton	of	Camels	and	light	up?	Tyler,	The	Honest	Herbal	(Binghamton,	N.Y.:	Haworth	Press,	1993).	It
remains	to	be	seen	whether	they	are	correct	in	assuming	that	relativism	fosters	tolerance.	Psychologists	Leonard	Zusne	and	Warren	Jones	presented	this	description	of	the	strange	case	of	Ilga	K.:	In	1935,	the	Director	of	the	Forensic	Institute	of	the	Latvian	State	University	in	Riga,	Dr.	F.	This	is	not	to	impugn	the	integrity	of	investigators.	Where	the
paper	comes	from	is	also	important.	But	they	don't	say	when.	To	make	sense	of	this	unfortunate	situation,	I	need	to	offer	a	few	definitions.	If	hypothesis	h	were	true,	it	would	provide	the	best	explanation	for	p.	Are	any	reasons	offered	to	support	the	claim?	Is	this	theory	one	you	should	take	seriously?	Even	after	that	day	passed	without	incident,	the
faith	of	Miller's	followers	was	not	shaken.	Thomas,	D.	47.	A	sample	is	considered	to	be	representative	of	a	group	when	every	SIX:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	member	of	the	group	has	an	equal	chance	to	be	part	of	the	sample.	Since	truth	is	whatever	society	says	it	is,	any	claim	that	society	is	wrong	would	have	to	be	false.	In	each
case,	society	was	wrong.	a	receding	distance	of	more	than	one	kilometer	and	a	sea	level	drop	of	more	than	2.5	meters	are	obtained.10	The	parting	of	the	Red	Sea,	then,	need	not	be	considered	a	miracle	because	it	does	not	violate	any	physical	laws.	You	certainly	don't	want	to	continue	your	wayward	ways.	Second,	the	categories	are	limited	by	the	fact
that	all	participants	in	the	hallucination	must	be	informed	beforehand,	at	least	concerning	the	broad	outlines	of	the	phenomenon	that	will	constitute	the	collective	hallucination.	While	the	potential	for	disaster	that	these	technologies	pose	is	significant,	so	is	their	potential	for	good.	More	important,	what	we've	said	about	Feilding's	conclusion	could	be
said	about	many	similar	conclusions	based	on	other	equally	impressive	extraordinary	experiences.	Blanshard,	Brand.	—	ISAAC	ASIMOV	Although	scientific	knowledge	is	used	in	the	manufacture	of	these	items,	the	production	of	such	goods	is	not	the	goal	of	science.	If	a	prediction	turns	out	to	be	false,	we	can	always	save	the	hypothesis	by	modifying
the	background	theory.	One	way	to	guard	against	fraud	is	to	enlist	the	aid	of	a	professional	magician.	Facts	do	not	cease	to	exist	because	they	are	ignored.	How	Noah,	his	wife,	and	three	sons,	and	their	wives	could	possibly	have	built	an	ark	big	enough	to	hold	all	these	creatures—	let	alone	feed	and	water	them	and	clean	out	their	stalls	—	is	something
that	creationists	are	curiously	silent	about.	With	respect	to	each	criterion	of	adequacy	—	testability,	conservatism,	fruitfulness,	simplicity,	and	scope	—	creationism	actually	does	much	worse	than	evolution.	If	they	interpret	their	theory	relativistically,	they	defeat	themselves	by	failing	to	provide	any	evidence	for	it.	The	Bible	tells	us	that	"the	Lord
caused	the	sea	to	go	back	by	a	strong	east	wind	all	the	night,	and	made	the	sea	dry	land,	and	the	waters	were	divided"	(Exodus	14:21).	If	our	beliefs	are	mistaken,	our	actions	are	unlikely	to	succeed.	To	precognize	an	event	is	to	know	what	will	happen	before	it	actually	does.	See	Gauquelin,	Cosmic	Influences.	If	he	could	perform	this	feat	regularly	and
repeatedly,	you	would	have	little	choice	but	to	start	pruning	your	belief	system.	93.	No	amount	of	evidence	(or	lack	of	it)	could	prove	that,	because	it's	impossible	to	prove	a	universal	negative.	Can	this	statement	be	true?	Isn't	such	a	personal	experience	(what	is	often	called	anecdotal	evidence)	the	best	and	most	direct	way	to	learn	whether	a
treatment	works?	Blackmore	explains:	Tom	Troscianko	and	I,	at	the	University	of	Bristol,	hypothesized	that	if	the	origin	of	belief	in	ESP	lies	in	misjudgments	of	probability,	then	we	would	expect	believers	(usually	referred	to	as	"sheep")	to	be	less	accurate	in	their	probability	judgments	than	goats	(disbelievers).	If	they	are,	there's	reason	to	believe
something	other	than	psi	is	responsible	for	the	results.	Scientists	are	not	the	only	ones	who	make	analogical	inductions.	A	few	years	ago	North	Carolina's	Congressman	Carl	T	Durham	and	his	House	Military	Affairs	subcommittee	objected	to	a	cartoon	of	Adam	and	Eve	in	Public	Affairs	Pamphlet	no.	This	interchangeability	allows	us	to	view	a	tachyon	as
a	bidirectional	discontinuous	field	line,	microminiature	"warp,"	"wormhole,"	or	short-circuit	that	carries	information	across	space-time	regardless	of	direction,	somewhat	as	light	photons	carry	information	within	ordinary	space-time.20	Although	tachyons	are	physically	possible,	to	date	no	one	has	detected	one.	Often	this	trust	is	justified.	Moreover,	his
project	seems	doomed	from	the	start,	for	just	as	you	cannot	coherently	present	a	logical	argument	showing	that	logic	is	ineffectual,	so	y	o	u	cannot	coherently	provide	evidence	for	a	position	claiming	that	evidence	is	unnecessary.	Here's	tyranny	of	the	majority	with	a	vengeance.	•	•.&•!•	-.Ai-	of	the	body,	that	is,	by	simply	thinking	about	them.	Some
believe	that	the	universe	developed	naturally	from	the	void	(the	Vikings)	while	others	believe	that	it's	the	supernatural	work	of	the	devil	(the	Gnostics).	H.	BC177.S32	2004	001.9'01—	dc22	2004053090	The	Internet	addresses	listed	in	the	text	were	accurate	at	the	time	of	publication.	Consequently,	they	conclude	that	a	physical	explanation	of	ESP	may
be	forthcoming.	Another	kind	might	find	that	people	who	have	high-sodium	diets	are	more	likely	to	have	hypertension.	Argument	between	scientists	transforms	some	statements	intofigmentsof	one's	subjective	imagination	and	others	into	facts	of	nature.11	Latour	and	Woolgar	seem	to	be	saying	that	scientists	possess	a	particularly	powerful	form	of
psychokinesis.	Similarly,	say	the	true	believers,	paranormal	phenomena	may	lead	to	another	paradigm	shift.	Judge	William	Overton,	McLean	v.	In	The	Healing	Heart	he	says,	"My	heart	attack	gave	me	the	opportunity	to	find	out	whether	the	same	approach	and	technique	that	had	worked	so	well	before	might	work	again.	6	9	-	7	7	.	D.	It	could	be	that
people	who	take	vitamin	A	also	do	several	other	things	that	are	the	real	cause	of	less	pain.	But	most	of	the	time,	reason	is	not	wrong.	Perhaps	the	alltime	prizewinning	example	of	weaseling	is	the	junk	mail	advertising	come-on,	"You	may	have	already	won	a	MILLION	DOLLARS!!"	Technically,	the	statement	is	true	since	it's	physically	possible	that	you
have	won	a	million	dollars.	On	the	one	hand,	they	claim	that	evolution	is	untestable	(and	therefore	unscientific),	while	on	the	other,	they	claim	that	it	fails	certain	tests.	What	this	means	is	that	when	our	experiments	go	awry	we	are	not	logically	compelled	to	select	any	particular	claim	as	the	culprit.	Although	such	a	view	makes	sense	from	a	Babylonian
perspective,	the	question	is	whether	it	makes	sense	from	ours.	FROUDE	Since	science	is	a	search	for	knowledge,	it's	interested	only	in	those	hypotheses	that	can	be	tested	—	if	a	hypothesis	can't	be	tested,	there	is	no	way	to	determine	whether	it's	true	or	false.	Duncker,	"The	Influence	of	Past	Experience	upon	Perceptual	Properties,"	American	Journal
oj	Psychology	52	(1939):	255-65.	Assuming	that	the	premise	or	premises	are	true,	is	the	argument	a	good	one?	Psychokinesis	is	the	ability	to	affect	physical	objects	without	the	use	210	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Probability	and	Belief	Why	do	so	many	of	us	believe	that	we	have	experienced	ESP?	Jones.	This	prediction
flew	in	the	face	of	current	scientific	thinking,	which	held	that	Venus	was	cold	and	lifeless.	help	fight	cancer,	heart	disease	and	the	ravages	of	aging.'	(ed.	—	FRIEDRICH	NIETZSCHE	I	18	Does	knowledge	require	certainty	then?	That	is,	you	hear	careless	thinking,	the	beliefs,	but	seldom	any	solid	reasons	behind	them	—	nothing	flimflam	and	wishes
substantial	enough	to	justify	your	sharing	the	beliefs,-	nothing	relidisguised	as	facts	able	enough	to	indicate	that	these	assertions	are	likely	to	be	true.	48	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	Image	of	Bigfoot	from	the	1967	Patterson	film.	Biological	evolution,	in	its	broadest	sense,	is	simply	change	in	the
genetic	makeup	of	a	group	of	organisms	over	time.	Is	it	logically	possible	to	make	a	robot	(a	mechanical	device	composed	of	inorganic	materials)	that	can	think,	feel,	and	act	like	we	do?	For	statements	about	weird	things	are	almost	always	cloaked	in	swirling	mists	of	confusion,	misconception,	misperception,	and	our	own	yearning	to	disbelieve	or
believe.	146.	Suppose	further	that	when	you	get	to	work	the	next	morning,	a	trusted	friend	informs	you	that	it	is	going	to	rain	that	afternoon.	•••	•	.	Such	exchanges	may	reveal	something	about	the	participants,	but	they	say	nothing	about	the	grounds	for	believing	something.	The	reason	is	that	you	know	that	distance	has	no	effect	on	the	actual	size	of
physical	objects.	For	example,	suppose	that	after	listening	to	the	nightly	weather	report	you	come	to	believe	that	it	will	be	sunny	tomorrow.	Despite	Feilding's	experience	being	direct	and	firsthand,	despite	his	impressive	experience,	despite	his	certainty	in	concluding	that	the	paranormal	phenomena	in	question	36	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R
U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	were	real,	there	are	good	reasons	to	believe	that	his	conclusion	was	in	fact	wrong.	Scientists	compare	the	results	in	the	experimental	group	with	that	in	the	placebo-control	group.	Psychologists	Leonard	Zusne	and	Warren	Jones	explain:	Chance	was	clearly	not	producing	Rhine's	results.	If	the	answer	to
any	of	these	questions	is	no,	then	the	argument	is	not	logically	compelling.	So	the	house	must	be	haunted.	Backster	concluded	that	his	—	HENRY	W	H	E	E	L	E	R	SHAW	philodendron	was	responding	to	his	thoughts!	After	conducting	a	number	of	other	experiments,	he	published	his	results	in	an	article	entitled	"Evidence	of	a	Primary	Perception	in	Plant
Life."18	Backster's	experiments	and	others	like	them	were	chronicled	in	a	1975	book	by	Peter	Tompkins	and	Christopher	Bird	called	The	Secret	Life	oj	Plants,	which	became	an	international	best-seller.	What	is	remarkable,	contends	Capra,	is	that	the	reality	revealed	by	these	two	types	of	experience	appears	to	be	the	same.	Whenever	we	try	to	solve	a
problem	by	systematically	evaluating	the	plausibility	of	various	solutions,	we	are	proceeding	scientifically.	This	sort	of	appeal	to	authority	is	perfectly	legitimate	—	provided	that	the	person	cited	really	is	an	expert	in	the	field	in	question.	Likewise,	if	someone	puts	forth	a	hypothesis	that	conflicts	with	a	highly	confirmed	theory,	the	hypothesis	must	be
regarded	as	improbable	until	good	evidence	shows	that	the	hypothesis	is	right	and	the	theory	wrong.	We	do	the	impossible,	or	at	least	what	some	regard	as	impossible.	Recognizing	that	other	criteria	play	a	role	in	evaluating	hypotheses	makes	sense	of	this	situation.	It's	fallacious	because	it	doesn't	provide	the	type	of	evidence	it	purports	to.	If	what
we	did	were	not	up	to	us,	we	would	be	little	better	than	robots.	It	seems	that	on	a	wild	and	stormy	night	Gale	had	thrown	a	rope	around	the	neck	of	a	young	man	who	was	preparing	for	the	Anglican	ministry.	Our	selective	memories	may	even	lead	us	to	believe	that	we	have	ESP.	Just	because	you	can't	think	of	a	No	man	really	becomes	a	fool	until	he
stops	asking	questions.	William	McKinley	and	James	Garfield	were	both	Republicans.	—CHARLES	STEINMETZ	T	H	E	S	E	A	R	C	H	FORMULA	275	natural	explanation	doesn't	mean	there	isn't	one.	Lyall	Watson,	Lijetide	(New	York:	Bantam	Books,	1979),	pp.	1	9	-	2	0	.	He	theorized	that	Eskimos	are	descended	from	inner-earth	races,	and	that	the
mammoths	found	frozen	in	arctic	ice	originate	there.	57	I	predicted	it."	And	we	may	truly	believe	that	we	foretold	the	future.	Consequently,	it	can't	coherently	be	maintained	that	modern	physics	confirms	their	view	of	things.	But	it	is	not	at	all	implausible	to	believe	that	social	forces	influence	individual	thoughts.	We	may	have	to	give	up	many	of	our
most	cherished	beliefs	about	the	nature	of	reality.	Living	things	originate	through	natural	reproduction.	There	are	certain	mental	states	(like	believing,	wanting,	hoping,	fearing,	and	so	on)	that	we	may	be	in	even	though	we	are	not	currently	feeling	or	doing	anything	in	particular.	In	this	loving,	obscure	knowledge	God	unites	Himself	with	the	soul
eminently	and	divinely.	Thomas	S.	59	physiological	psychology	at	Muhlenberg	College,	used	to	respond:	"How	can	you	explain	that	I've	dreamed	dozens	of	times	that	I	was	walking	around	downtown	Allentown,	and	I	panicked	when	I	realized	I	wasn't	wearing	any	clothing,	but	it	has	never	happened	to	me?"	The	fact	that	something	appears	to	us	in	a
dream	is	no	reason	to	believe	that	it	is	likely	to	happen.	Simplicity	is	notoriously	difficult	to	define.28	For	our	purposes,	however,	we	may	say	that	the	simpler	of	two	hypotheses	is	the	one	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Position	Earth	1	in	January	Parallax	TV	93	million	miles	^	Star	A	(	Sun	j	93	million	miles	e	>	!	<	6	trillion
miles	(nearest	star)	StarB	•A-	More	distant	stars	>T	Parallax:	As	Earth	travels	around	the	sun,	the	stars	that	appear	to	be	behind	the	nearest	star	change.	They	were	tested	by	the	laboratory	for	a	period	of	three	years.	4	3	-	4	4	.	Such	hypotheses	possess	the	virtue	of	fruitfulness.	'	Ulis	discussion	may	seem	to	be	a	strange	one,	but	you	may	have
engaged	in	such	a	discussion	yourself.	Roberts,	p.	Stephen	Barrett	and	William	Jarvis	(Buffalo:	Prometheus	Books,	1993),	p.	The	photographs	used	had	been	independently	determined	to	elicit	a	success	rating	of	close	to	0	from	most	people.	292.	—ARISTOTLE	ON	K	N	O	W	I	N	G	T	H	E	F	U	T	U	R	E	25	Tachyons	and	Precognition	According	to	relativity
theory,	anything	that	travels	faster	than	the	speed	of	light	must	go	backward	in	time.	FOUR	Relativism,	Truth,	and	Reality	There	is	nothing	so	powerful	as	truth,	and	often	nothing	so	strange.	Similarly,	our	belief	in	a	proposition	may	range	from	total	incredulity	to	complete	acceptance.	Without	the	exercise	of	some	freedom	from	physical	law,	the
concepts	of	character	responsibility,	moral	judgment,	and	democracy	would	not	survive	critical	analysis.	Just	as	a	subjectivist	must	recognize	the	truth	of	another	individual's	opposing	view,	so	a	social	constructivist	must	recognize	the	truth	of	another	society's	opposing	view.	Each	one	of	these	reasons	is	probably	assumed	by	millions	of	people	to	be
perfectly	adequate	as	proof	or	strong	evidence	of	a	treatment's	power	to	help	or	cure.	Ask:	How	many	different	phenomena	can	the	hypothesis	explain?	•	Something	strange	is	going	on	in	physics,	something	so	strange,	in	fact,	that	some	people	who've	bothered	to	think	about	the	strangeness	now	declare	that	physics	is	looking	more	and	more	like
Eastern	mysticism.	If	Symmes'	ideas	failed	to	inspire	serious	scientific	investigation,	they	did	inspire	works	of	fiction,	including	Edgar	Allan	Poe's	Narrative	oj	Arthur	Gordon	Pym	and	Manuscript	Found	in	a	Bottle.	Definitive	conclusions	must	depend	on	evidence	derived	from	stronger	research	designs.69	counter	America's	nuclear	threat.	Consider
this	passage:	I	think	that	abortion	is	wrong.	M	A	R	K	S	A	N	D	R.	As	a	result,	we	are	aware	of	something	"before"	it	happens.	Most	people,	if	told	that	the	profile	is	created	specifically	for	them,	think	that	it	describes	them	fairly	well	—	maybe	even	perfectly.	Planetary	geologists	say	that	the	feature	is	due	to	natural	processes.	Our	desire	to	live	in	such	a
world	undoubtedly	plays	a	role	in	the	widespread	belief	in	these	things.	"They	are	.	According	to	Adler	the	first	man	suffered	from	feelings	of	inferiority	(producing	perhaps	the	need	to	prove	to	himself	that	he	dared	to	commit	some	crime),	and	so	did	the	second	man	(whose	need	was	to	prove	to	himself	that	he	dared	to	rescue	the	child).	If	you	select	a
group	of	people	and	compile	data	about	their	health,	lifestyle,	and	environment,	you	could	uncover	hundreds	of	associations.	It's	entirely	possible	that	mystical	experiences	do	reveal	aspects	of	reality	that	are	normally	hidden	to	us.	There	were	hundreds	of	firsthand	accounts	by	people	who	claimed	to	have	seen	real	apparitions.	Slovic,	and	S.	Historian
Theodore	Roszak	writes,	"The	modern	fascination	with	astrology	—	even	in	its	crudest	forms	—	stems	from	a	growing	nostalgia	for	that	older,	more	unified	sense	of	nature	in	which	the	sun,	moon	and	stars	were	experienced	as	a	vast	network	of	living	consciousness."	67	There	is	probably	an	element	of	truth	in	both	these	assessments.	Many	on	both
sides	in	the	debate	would	probably	agree	that	weighing	costs	and	benefits	is	a	valid	way	to	judge	the	issue.	The	main	reason	is	that	the	new	finding	that	smoking	prevents	lung	cancer	would	be	contrary	to	a	mountain	of	credible	research	repeated	and	verified	countless	times	over	many	years.	A	hypothesis	is	testable	if	it	predicts	something	more	than
what	is	predicted	by	the	background	theory	alone.	Berkeley:	University	of	California	Press,	1988.	36	SUBJECTIVE	VALIDATION	Our	ability	to	fit	data	to	theory	accounts	for	the	apparent	success	of	many	methods	of	divination	such	as	palmistry,	tarot	cards,	and	astrology.	About	30	feet	in	length,	and	nearly	10	feet	in	height	from	the	water	to	the	top	of
the	C	R	I	T	I	C	A	L	READING	AND	W	R	I	T	I	N	G	83	back.	After	all,	the	first	premise	says	that	there	is	no	guarantee	that	Socrates	is	mortal	just	because	he's	a	man.	A	large	part	of	the	evidence	for	Bigfoot	consists	of	eyewitness	accounts.	SïïO*-	•-^.3-.	Other	groups	of	skeptics,	most	notably	members	of	the	Southern	California	Skeptics,	have	done
similar	demonstrations	of	firewalking.	And	the	rush	is	on.	Those	are	events	that	were	supposed	to	come	true	in	2002,	according	to	the	supermarket	tabloids	whose	editors	say	they	gathered	the	forecasts	from	some	of	the	world's	best	psychics.	In	books	and	magazines,	in	newspapers,	on	radio	and	television,	and	in	private	conversation,	you're
peppered	with	appeals	to	scientific	evidence.	Hines	entered	the	fold	and	spread	the	word	by	publishing	the	newspaper	Signs	oj	the	Times	in	Boston.	Their	common	feature	is	that	they	don't	involve	intervening	in	the	subjects'	lives	to	test	something.	Some	have	explained	that	they	do	not	verify	the	serious	allegations	that	arise	from	RMT	because	their
job	is	simply	to	help	the	patient	feel	"safe"	and	"recover."22	therapists	who	implant	false	memories	into	the	minds	of	patients.	So	Leverrier's	postulation	of	another	planet	can	be	seen	as	an	attempt	to	save	Newton's	theory	from	negative	evidence.	In	Ethiopia	it	is	still	widely	believed	that	gonorrhea	is	caused	by	urinating	in	the	moonlight.	If	subjects
know	which	therapy	is	the	placebo	and	which	the	true	treatment,	some	of	them	may	feel	better	when	they	get	the	treatment	whether	it's	truly	effective	or	not.	To	test	Einstein's	theory,	physicist	Sir	Arthur	Eddington	mounted	an	expedition	to	Africa	in	1919	to	observe	a	total	eclipse	of	the	sun.	In	fact,	when	clear	observation	is	difficult	(which	is	usually
the	case,	as	in	the	examples	above),	54	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	psychotherapy	are	particularly	likely	to	adopt	beliefs	and	biases	of	their	therapist.	One	such	method	is	radiometric	dating.	Darwin	realized	that	many	more	creatures	are	born	than	live	long	enough	to	reproduce,	that	these
creatures	possess	different	physical	characteristics,	and	that	the	characteristics	they	possess	are	often	inherited	from	their	parents.	Even	though	the	profile	could	apply	to	almost	anyone,	people	believe	that	it	describes	them	specifically	and	accurately.	Another	well-known	error	lies	in	"subjective	random	generation."	Put	simply,	most	people	have	no
idea	of	how	random	numbers	behave.	Anomalistic	Psychology	Hillsdale,	N.J.:	Erlbaum,	1982.	—Martin	Gardner	Preface	Few	claims	seem	to	arouse	more	interest,	evoke	more	emotion,	and	create	more	confusion	than	those	dealing	with	the	paranormal,	the	supernatural,	or	the	mysterious	—	what	in	this	book	we	call	"weird	things."	Although	many	such
claims	are	unbelievable,	many	people	believe	them,	and	their	belief	often	has	a	profound	effect	on	their	lives.	Toward	Preventing	and	Controlling	Cancer	with	Diet	and	Lifestyle	(Wayne,	N.J.:	Avery,	1982),-	A.	She'll	remain	wide	awake	as	the	psychic	surgeon	begins	to	knead	the	flesh	on	her	stomach.	Randomization	helps	to	ensure	that	if	there	are	any
important	differences	in	the	subjects,	the	differences	will	be	evenly	distributed	among	both	groups.	9iff.	Since	we	show	how	these	principles	can	be	used	in	specific	cases,	this	book	is	essentially	a	work	of	applied	epistemology.	152	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	46.	Therefore,	every	day	you	ever	will	live	will	be	a	day
before	tomorrow.	If	there's	no	reason	to	assume	that	something	exists,	it's	irrational	to	do	so.	4	8	8	-	9	4	.	You	can	get	this	commodity	through	newspapers,	magazines,	books,	TV	talk	shows,	900	numbers,	and	private	sessions	with	a	seer.	It	always	had	its	detractors,	however,	for	phlogiston	was	a	very	mysterious	substance.	It	refers	to	patients'
tendency	to	strongly	wish	to	respond	to	treatment	in	what	they	perceive	as	a	correct	way.	If	phlogiston	were	lost	during	burning,	he	argued,	this	weight	gain	wouldn't	be	possible.	It's	no	better	than	the	hypothesis	that	gremlins	cause	fluorescent	lights	to	light	up.	Let's	examine	some	of	the	implications	of	ful	He.	this	view.	Psychic	surgery	can	remove
diseased	tissue	from	your	body	without	an	incision.	THE	RELATIVIST'S	PETARD	All	generalizations	are	dangerous,	even	this	one.	The	physical	height	of	children	increases	as	their	lifetime	total	of	hours	spent	watching	television	increases.	Some	people	would	think	so.	Are	there	no	limits	on	what	is	permissible	to	believe?	It	seems	to	do	so	because	the
descriptions	offered	are	so	general	that	they	apply	to	practically	everybody	(see	the	discussion	of	the	Forer	effect	in	Chapter	3).	The	only	way	we	can	tell	whether	or	not	they're	wrong	is	to	test	them,	and	investigating	ESP	Certainly	nothing	is	unnatural	that	is	not	physically	impossible.	We	can,	however,	demonstrate	negatively	even	that	this	view	is
impossible.	Title.	Are	we	justified	in	believing	the	claims	of	astrology?	Still,	we	stubbornly	ask,	Did	the	incident	actually	happen?	The	Babylonians'	view	of	how	heavenly	bodies	acted	upon	humans,	however,	is	not	one	many	would	accept	today.	There	could	be	no	difference	between	sense	and	nonsense,	reasonable	belief	and	illusion.	Rather,	die	"parts"
are	seen	to	be	in	an	immediate	connection,	in	which	their	dynamical	24	relationships	depend,	in	an	irreducible	way,	on	the	state	of	the	whole	system	(and	indeed	on	that	of	broader	systems	in	which	they	are	contained,	extending	ultimately	and	in	principle	to	the	entire	universe).	An	inductive	argument	is	intended	to	provide	probable	support	for	its
conclusion.	Trigg,	Roger.	As	the	basis	for	a	claim	—	whether	about	UFOs,	ghosts,	witches,	or	the	curative	power	of	vitamin	C	—	personal	experience	is	frequently	shakier	than	we	realize.	The	Egyptians	couldn't	have	built	the	pyramids	because	the	precision	with	which	the	stones	are	cut	is	far	beyond	their	primitive	capabilities.	If	the	creationists	can't
make	up	for	this	lack	of	conservatism	by	demonstrating	that	their	theory	has	greater	fruitfulness,	scope,	or	simplicity	than	evolution,	it	can't	be	considered	as	good	a	theory	as	evolution.	Skinner,	"'Superstition'	in	the	Pigeon,"	Journal	oj	Experimental	Psychology	38	(1948):	1	6	8	-	7	2	.	The	exceptions	to	this	rule	are	rare,	occurring	only	when	cause	and-
effect	relationships	are	clear-cut	and	dramatic.	Not	much	had	changed	since	that	review,	although	a	number	of	studies	were	subsequently	done	for	other	conditions,	such	as	asthma	and	nausea.	The	role	of	the	prophets	was	to	progressively	educate	humanity	through	the	messages	they	taught,	each	time	adapted	to	the	culture	and	level	of
understanding	at	the	time.	RMT	therapists	generally	make	no	attempt	to	verify	"recovered	memories"	by	interviewing	third	parties,	or	obtaining	pediatric	or	school	records.	Should	we	write	our	legislators	and	insist	254	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	that	the	Surgeon	General's	warnings	against	cigarette	smoking	be
expunged	from	every	pack?	Just	as	the	post	office	uses	pigeonholes	to	sort	mail	into	deliverable	piles,	so	we	use	conceptual	schemes	to	sort	things	into	meaningful	groups.	John	Hochman	explains:	Thousands	of	patients	(mostly	women)	in	the	United	States	have	undergone	or	are	undergoing	attempted	treatment	by	psychotherapists	for	a	nonexistent
memory	disorder.	On	the	other	hand,	some	things	that	people	believe	are	impossible	may	be	possible	after	all.	He	cannot	proclaim	cultural	relativism	without	rising	above	it,	and	he	cannot	rise	above	it	without	giving	it	up.26	If	individual,	social,	or	conceptual	relativism	were	true,	there	would	be	no	standpoint	outside	yourself,	your	society,	or	your
conceptual	scheme	from	which	to	make	valid	judgments.	Only	if	relativists	can	provide	objective	evidence	that	relativism	is	true	should	a	nonrelativist	believe	that	it's	true.	2	6	1	.	So	the	doctrine	of	social	constructivism	has	little	to	recommend	it.	Understanding	their	justification	should	make	you	more	adept	at	wielding	them	in	unfamiliar	situations.
Strict	application	of	physical	principles	requires	us	to	say	that	ESP	is	impossible.1	According	to	Rothman,	anything	that	violates	physical	principles	is	impossible.	Others	tried	to	replicate	his	results.	Thomas,	Arizona	State	University,-	Daigh	Tufts,	University	of	Utah,-	Ed	Wallen,	University	of	Wisconsin-Parkside,-	and	Ron	Wilburn,	University	of
Nevada-Las	Vegas.	In	fact,	it's	no	better	than	the	hypothesis	that	gremlins	(rather	than	energy)	cause	ESP	by	carrying	messages	back	and	forth	between	the	experimenter	and	the	percipient.	We	rarely	misdescribe	our	current	mental	states,	and	when	we	do,	the	fault	often	lies	not	with	our	faculty	of	introspection	but	with	our	carelessness	or
inattentiveness.21	While	mistakes	regarding	our	dispositional	mental	states	are	more	common,	they,	too,	can	often	be	traced	to	our	being	in	an	abnormal	state.	In	the	following	argument,	each	statement	is	numbered.	If	it's	not	in	your	power	to	do	otherwise,	you	are	not	free	to	do	it.	There	are	hundreds	of	homeopathic	practitioners	in	the	United
States	(and	hundreds	more	in	other	countries)	and	hundreds	of	thousands	of	people	who	try	homeopathic	treatments.	The	horoscope,	however,	was	that	of	notorious	mass	murderer,	Dr.	Marcel	Petoit,	who	lured	unsuspecting	Nazi	escapees	into	his	home	with	promises	of	aid	only	to	rob	them,	murder	them,	and	dissolve	their	bodies	in	quicklime.	Once
the	subjects	have	reached	this	state,	the	senders	—	usually	relatives	or	friends	—	try	to	transmit	to	the	subjects	the	contents	of	a	minutelong	video.	12	The	positions	of	the	sun,	stars,	and	planets	at	birth	can	affect	a	person's	body,	character,	and	destiny.	A	dose	of	morphine	that	can	kill	a	human	merely	anesthetizes	a	dog.	If	we	care	whether	any	claim
is	actually	true,	whether	our	beliefs	are	well-founded	(and	not	merely	comfortable	or	convenient),	we	must	be	able	to	distinguish	good	reasons	from	bad.	Since	unfounded	beliefs	can	bring	about	desirable	consequences,	James	believes	that	only	a	fool	would	not	have	unfounded	beliefs.	It	turns	out	to	be	just	enough	to	account	for	the	missing	43
seconds	of	arc	in	the	precession	of	Mercury's	perihelion.	But	very	few	of	the	PARAPSYCHOLOGY	217	scientists	who	have	repeated	Rhine's	experiments	have	gotten	his	results.	THOMAS	QuiNAS	Psychologist	Jean	Piaget	had	a	vivid	memory	of	his	nurse	fighting	off	a	kidnapper	on	the	Champs-Elysées	when	he	was	only	two.	Step	I	:	State	the	Claim
Before	you	can	carefully	examine	a	claim,	you	have	to	understand	what	it	is.	In	this	respect	mystical	experiences	are	no	different	from	any	other	experiences.	After	the	sighting	was	reported	in	a	local	paper,	dozens	of	motorists	claimed	to	see	Christ	in	the	billboard.	Just	as	cookie	dough	takes	on	whatever	shape	is	imparted	to	it	by	a	cookie	cutter,	so
the	world	takes	on	whatever	properties	are	imputed	to	it	by	a	conceptual	scheme.	No	one	wants	to	be	duped,	conned,	or	fleeced.	But	if	there	were	no	such	standpoint,	you	would	have	no	grounds	for	thinking	that	relativism	is	true.	For	example,	in	London	between	1941	and	1943,	parapsychologist	Samuel	Soal	tested	a	subject	named	Basil	Shackleton
by	using	cards	that	had	brightly	painted	pictures	of	animals	on	them	instead	of	the	usual	Zener	symbols.	The	moral	of	this	story	is	that	for	a	hypothesis	to	increase	our	knowledge,	there	must	be	some	way	to	test	it,	for	if	there	isn't,	we	have	no	way	of	telling	whether	or	not	the	hypothesis	is	true.	Does	the	writer	place	the	burden	of	proof	on	the	Bigfoot
skeptics	or	on	the	believers?	What	you	formerly	took	to	be	real	seems	nothing	more	than	an	illusion.	Remarkably	enough,	the	answer	to	this	question	is	no.	Kuhn	describes	it	this	way:	Examining	the	record	of	past	research	from	the	vantage	of	contemporary	historiography,	the	historian	of	science	may	be	tempted	to	exclaim	that	when	paradigms
change,	the	world	itself	changes	with	them.	Or	they	may	even	try	to	obtain	the	true	therapy	on	their	own.	Rhine	began	his	research	into	psi	phenomena	in	1930	at	Duke	University.	From	this	he	inferred	that	the	vitamins	increased	the	risk	of	heart	attack	in	humans.	14	But,	as	Gehlbach	points	out,	such	accounts	"do	not	provide	detailed	explanations
for	the	cause	of	disease	or	offer	the	kind	of	evidence	we	need	to	evaluate	the	efficacy	of	a	new	treatment."15	Perhaps	you've	already	guessed	some	of	the	reasons	for	this	limitation	of	case	reports.	To	test	this	hypothesis,	you	might	prescribe	the	drug	to	a	number	of	patients.	Only	then	can	we	hope	to	distinguish	reality	from	fantasy.	LOGICAL	P	O	S	S	I
B	I	L	I	T	Y	V	E	R	S	U	S	PHYSICAL	IMPOSSIBILITY	17	The	law	oj	identity:	Everything	is	identical	to	itself.	The	principle	that	should	guide	our	thinking	in	these	matters,	then,	is	this:	Just	because	something	is	logically	or	physically	possible	doesn't	mean	that	it	is,	or	ever	will	be,	actual.	170.	I	had	my	aura	read	three	times	and	each	time	I	learned
something	new.	But	these	variables	are	often	ignored,	which	seriously	weakens	study	findings	and	claims	based	on	them.	By	acting	as	if	we	like	others,	we	may	get	them	to	like	us.	We	all	have	a	built-in	bias	that	urges	us	to	latch	onto	a	favorite	hypothesis	and	ignore	or	resist	all	alternatives.	People	have	been	abducted	by	aliens	from	other	planets.
Though	introspection	is	fallible,	it	can	still	be	trusted.	Whatever	the	value	and	status	of	faith	may	be,	it	is	simply	not	rational	in	the	evidentialist	sense	of	rationality	being	explored	in	this	book.	—NIELS	BOHR	BABYLONIAN	KNOWLEDGE-ACQUISITION	TECHNIQUES	115	easier	to	come	by	than	sheep's	livers.	Even	more	important,	during	revolutions
scientists	see	new	and	different	things	when	looking	with	familiar	instruments	in	places	they	have	looked	before.	The	problem	with	both	of	these	stories	is	not	that	the	studies	were	improperly	performed,	but	rather	that	a	single	animal	study	had	given	rise	to	banner	headlines	and	national	publicity	falsely	inferring	cause	to	their	lack	or	excess	of
vitamin	C.32	Observational	Studies.	Even	if	we	ignore	the	problems	with	the	evidence,	we	cannot	legitimately	claim	to	know	that	Bigfoot	exists.	The	best	hypothesis	is	the	one	that	explains	the	phenomenon	and	meets	the	criteria	of	adequacy	better	than	any	of	its	competitors.	t	»	.	People	can	fall	prey	to	the	false-cause	fallacy	by	concluding	that	the
crow	of	the	rooster	caused	the	sun	to	rise,	or	that	carrying	an	umbrella	deterred	the	rain,	or	that	a	treatment	cured	their	ills,	while	a	dozen	other	possibilities	go	unconsidered.	In	actuality,	RMT	produces	disturbing	fantasies	which	are	misperceived	by	the	patient	and	misinterpreted	by	the	therapist	as	memories.	Individuals	no	longer	have	any
obligation	to	develop	their	own	worldview	within	such	a	collective	—	it	will	come	to	them	from	those	around.	They	do	not	appear	to	have	sent	out	questionnaires	asking	people	to	describe	themselves	and	to	give	the	time	and	place	of	their	birth.	3	1	2	.	Other	things	being	equal,	the	more	it	explains,	the	less	likely	it	is	to	be	mistaken.	The	possible
benefit	of	a	ten-dollar	"cancer-fighting"	rock	may	be	great,	but	the	low	probability	of	its	working	makes	buying	it	a	bad	deal.	We	wouldn't	be	alone	in	the	universe,	we	would	have	more	control	over	our	lives,	and	we	would	be	immortal.	151.	Was	it	the	medication	you	took	—	or	stopped	taking?	Unfortunately,	our	educational	system	spends	much	more
time	teaching	people	what	to	think	rather	than	how	to	think.	P.	Drawing	conclusions	about	what	causes	what	inside	the	body	is	not	as	easy	asfiguringout	what	causes	a	car	engine	to	misfire	or	a	billiard	ball	to	drop	into	the	side	pocket.	In	other	words,	you	must	have	shown	yourself	capable	of	distinguishing	truth	from	falsehood	in	a	particular	field.	It
has	since	become	the	property	of	cranks.	[11]	It	is	as	real	as	typhoons	and	ice	storms.	The	inability	of	other	researchers	to	replicate	the	results	of	a	psi	experiment	suggests	that	something	other	than	psi	may	be	responsible	for	the	outcome.	In	addition	to	the	one	gremlin	hypothesis,	there	is	the	two	gremlin	hypothesis,	the	three	gremlin	hypothesis,
and	so	on.	Indianapolis:	Hackett,	1979.	Truth	has	no	special	time	of	its	own.	F.	Scientists,	and	anyone	else	who	tries	to	make	sense	of	medical	research,	must	understand	these	differences	and	give	more	weight	to	studies	with	the	greater	strength.	Many	of	its	other	claims,	however,	appear	to	be	physically	impossible.	Yet	the	writer	can	weasel	out	of
any	charge	of	dishonesty.	But	something	else	is	not	so	clear:	If	the	TT	hypothesis	is	entirely	without	merit,	why	does	it	have	so	many	fervent	supporters?	So	in	this	chapter,	we	discuss	the	skills	you	need	to	make	sense	of	arguments	—	to	identify	arguments	in	different	contexts,	to	distinguish	arguments	from	nonarguments,	to	evaluate	the	worth	of
arguments,	and	to	avoid	the	entanglements	of	bad	arguments.	Thus,	the	nature	of	memory	for	dreams	introduces	a	strong	bias	that	makes	dreams	appear	to	be	much	more	reliably	prophetic	than	they	are	—	we	selectively	remember	those	dreams	that	"come	true."31	When	asked	questions	like	"How	can	you	explain	that	I	dreamed	that	my	brother
broke	his	leg,	and	I	found	out	the	next	day	that	he	broke	his	leg	at	summer	camp?"	the	late	Dr.	Silas	White,	professor	of	REMEMBERING:	DO	WE	REVISE	T	H	E	PAST?	Thus	the	early	predictions	of	Marxism	were	bold	and	stunning	but	they	failed.	Many	of	them	said	that	their	own	doctors	had	given	up	hope	of	curing	them,	but	Formula	77	pulled	them
through.	To	someone	on	shore,	the	lower	part	of	a	ship	disappears	before	the	upper	part.	So	the	degree	of	belief	it	warrants	is	negligible.	There	is	no	need	to	invoke	a	supernatural	cause,	because	the	event	can	be	explained	in	purely	natural	terms.	•	41	percent	believe	that	people	on	Earth	are	sometimes	possessed	by	the	Devil.	Richard	Lewinsolhn,
Science,	Prophecy	and	Prediction	(New	York:	Harper	Brothers,	1961),	p.	Such	ad	hoc	hypotheses,	however,	should	not	keep	us	from	giving	this	evidence	its	due.	It's	just	as	implausible	to	believe	that	the	thoughts	of	a	group	of	people	(or	monkeys)	create	external	reality	as	it	is	to	believe	that	the	thoughts	of	an	individual	person	create	external	reality.
It	could	explain	and	predict	everything	that	Newton's	theories	could,	as	well	as	some	things	that	they	couldn't.	It	would	simply	mean	that	one	potential	piece	of	empirical	evidence	that	would	justify	our	believing	in	the	thesis	was	not	valid.	•	An	in-depth	treatment	of	various	kinds	of	evidence	appealed	to	in	health	issues,	including	personal	experience,
testimonials,	case	studies,	test-tube	and	animal	studies,	human	nonintervention	studies,	and	clinical	trials.	She	foresaw	that	Reagan	would	be	shot	by	a	sandy-haired	young	man	with	the	initials	"J.	If	Rhine's	energy	really	existed,	others	should	be	able	to	detect	it	in	the	same	sorts	of	situations	that	Rhine	did.	(See	the	accompanying	boxes	on	pages	99
and	102	for	a	critical	evaluation	of	the	Watson	story.)	R	E	A	L	I	T	Y	IS	S	O	C	I	A	L	L	Y	C	O	N	S	T	R	U	C	T	E	D	97	Most	men	live	like	raisins	in	a	cake	of	custom.	Johnson-Laird,	and	P.	•	A	time	tunnel	would	be	created	to	allow	people	to	make	a	one-way	trip	back	into	time.	Now	suppose	that	somebody	claimed	to	be	able	to	walk	through	walls	without
using	doors.	"And	as	long	as	these	are	solid	we	know	the	stars	will	stand	and	the	hills	will	not	melt	at	our	word.	"No,"	he	admits.	Speaking	in	an	uncharacteristic	Irish	brogue,	she	related	an	astounding	account	of	her	former	life.	There	may	be	others,	but	at	present,	these	are	the	only	ones	that	have	proven	themselves	to	be	reliable.	Jan	Ludwig
(Buffalo:	Prometheus	Books,	1978),	p.	Perhaps	the	most	famous	of	these	groups	is	the	Millerites.	You	are	not	restricted	to	may	hear	naivete,	passionate	advocacy,	fierce	denunciation,	onesided	sifting	of	evidence,	defense	of	the	party	line,	leaps	of	faith,	par/or	magic	and	ambiguous	advice	on	jumps	to	false	conclusions,	plunges	into	wishful	thinking,
and	couramatters	of	the	heart.	230ff.	Inference	to	the	best	explanation	has	the	following	form:	Phenomena	p.	"Objections	to	Astrology,"	Humanist	35,	no.	[Premise]	Socrates	is	a	man.	Indeed,	many	modern	treatments	are	actually	based	on	such	treatments.	If	cohering	with	a	certain	group's	beliefs	justified	a	proposition,	then	both	a	proposition	and	its
negation	could	be	equally	justified	because	both	could	be	consistently	believed	by	different	groups.	Those	who	knew	the	answer,	for	example,	would	unconsciously	tense	their	muscles	until	Hans	produced	it.	—	for	example.	Creationists	claim	that	this	evidence	is	no	evidence	at	all	because	—	they	say	—	the	age	of	rock	strata	is	determined	by	the
complexity	of	the	fossils	it	contains.	DEDUCTIVE	ARGUMENTS	161	Here's	another	type	of	argument	you	may	come	across.	178ff.	Yet	in	recent	years	there's	been	an	increase	in	homeopathic	remedies	offered	in	drugstores	and	health-food	stores.	The	awesome	achievements	of	technology	are	irrefutable	evidence	that	science	keeps	getting	closer	and
closer	to	objective	truth.	It	would	be	impossible	for	anyone	to	have	a	false	belief	because	the	mere	fact	that	they	believed	F	O	U	R	:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	REALITY	something	would	make	it	true.	—PHILIP	K.DICK	Instead	of	viewing	conceptual	schemes	as	cookie	cutters,	we	can	view	them	as	maps.	What's	going	on	here?	The	provings
became	the	basis	of	homeopathic	treatments	for	generations	to	come.	Valid	refers	to	a	deductive	argument's	logical	structure—	it	refers	to	an	argument	structure	that	guarantees	the	truth	of	the	conclusion	//the	premises	are	true.	But	in	light	of	the	preceding	principle,	it's	difficult	to	see	how	we	could	ever	be	justified	in	believing	that	a	miracle
occurred,	for	an	event's	seeming	impossibility	may	simply	be	due	to	our	ignorance	of	the	operative	forces	or	principles.	weasel	word	may]	appears	an	incredible	fifteen	May	which	indicates	a	degree	of	probability,	times.	230.	Yet	even	those	studies	showed	mixed	results.	In	logic,	as	in	life,	you	can't	get	something	for	nothing.	He	is	a	man.	What	is
something	made	of?	To	date,	all	the	research	seeming	to	support	homeopathy,	however,	is	undermined	by	serious	problems.	(A	way	to	make	the	return	trip	is	supposed	to	be	discovered	in	2006.)	The	accuracy	of	the	other	tabloid	forecasts	made	at	the	beginning	of	2002	can't	be	judged	because	the	psychics	never	said	when	the	predictions	will	come	to
pass.	Properly	conducted	clinical	trials	have	become	the	gold	standard	of	medical	evidence,	having	proven	themselves	again	and	again.	In	fact	there	is	absolutely	no	reason	to	believe	in	the	1958	miracle	on	Koshima.	Maybe	it	does,-	maybe	it	doesn't.	at	different	rates,	that	different	substances	change	state	(solid,	liquid,	—	ROBERT	M.	Very	few	of	the
organisms	that	come	into	being	ever	get	fossilized.	A	hasty	rejection	or	acceptance	of	a	claim	can't	help	us	tell	the	difference	between	what's	actually	likely	to	be	true	(or	false)	and	what	we	merely	want	to	be	true	(or	false).	G.	Teed	died	in	1908,	but	the	Koreshan	colony	exists	to	this	day.	But	if	we	were	to	find	good	evidence	for	ESP	—	if,	for	example,
someone	were	consistently	to	score	well	above	the	score	predicted	by	chance	on	ESP	tests	for	a	number	of	years	under	conditions	that	ruled	out	any	possibility	of	fraud	—	we	would	have	to	rethink	our	current	scientific	theories.	This	question	is	fundamental.	Cheetham,	p.	If	his	theory	is	correct,	his	claim	is	justified.	49.	—	EDITH	SITWELL	146	a
theory	that	accounts	for	the	correlation	better	than	its	rivals,	and	that	Gauquelin	has	not	done.	Part	of	the	reason	for	skepticism	is	the	quality	of	the	evidence,	which	is	generally	thought	to	be	poor.	Telepathy	(mind	reading)	seems	to	undermine	the	theory	of	reality	underlying	modern	science,	namely,	that	all	that	exists	is	matter	in	motion	or
mass/energy.	Michel	Gauquelin,	a	French	scientist	who	spent	years	investigating	astrology	only	to	conclude	that	it's	bogus,	nevertheless	claims	to	have	found	a	correlation	between	planetary	positions	at	birth	and	certain	careers.	Use	the	following	scale:	5	=	true,-	4	=	probably	true,-	3	=	neither	probable	nor	improbable,-	1	=	probably	false,-	and	1	=
false.	BRIDGMAN	entists	attempt	to	eliminate	as	many	sources	of	doubt	as	possible.	They	all	have	personal	explanations.	We	can't	say,	for	example,	exactly	when	day	turns	into	night	or	when	a	person	with	a	full	head	of	hair	turns	bald.	People,	however,	frequently	ignore	other	possibilities	and	adopt	the	explanation	that	suits	them.	Step	4:	Rate,
According	to	the	Criteria	of	Adequacy,	Each	Hypothesis	Now	it's	time	to	weigh	competing	hypotheses	and	see	which	are	found	wanting	and	which	are	worthy	of	belief.	These	reports	alert	clinicians	about	possible	drug	side	effects,	unusual	complications	of	illnesses,	or	surprising	presentations	of	disease.	—WILL	DURANT	12	Aliens,	spirits,	miracle
cures,	mind	over	matter,	life	after	death:	wonders	all.	Frequently,	especially	in	drug	testing,	the	control	group	gets	not	a	placebo	but	an	already	proven	treatment.	20	T	W	O	r	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	Psychokinesis,	the	ability	to	move	external	objects	with	the	power	of	one's	mind,	seems	to	be	physically	impossible
because	it	seems	to	imply	the	existence	of	an	unknown	force.	Hyman	found	that	experimental	flaws	such	as	sensory	leakage	and	inadequate	randomization	were	indeed	correlated	with	successful	outcomes.	You	may	be	deeply	moved	—	even	transformed—by	the	experience,	but	you're	not	annihilated	by	it.	B.,	and	P.	Therefore	she	must	be	genuine.
Generally,	to	show	that	a	causal	connection	probably	exists,	several	observational	studies	are	required.	Philosopher	Karl	Popper	graphically	demonstrated	the	importance	of	hypotheses	for	observation:	How	odd	it	is	that	anyone	should	not	see	that	all	observation	must	be	for	or	against	some	view	if	it	is	to	be	of	any	service!	—CHARLES	DARWIN
Twenty-five	years	ago	I	tried	to	bring	home	the	same	point	to	a	group	of	physics	students	in	Vienna	by	beginning	a	lecture	with	the	following	instructions:	"Take	pencil	and	paper,-	carefully	observe,	and	write	down	what	you	have	observed!"	They	asked,	of	course,	what	I	wanted	them	to	observe.	But	they	can't	demonstrate	that	X	causes	Y,	or	that	Y
causes	X,	or	that	there's	any	causal	connection	at	all.	Walter	Pahnke,	a	graduate	student	in	theology	was	also	exploring	inner	space	by	means	of	drugs.	So,	to	determine	an	argument's	validity,	it's	not	necessary	to	ascertain	the	truth	of	its	premises.	The	JREF	does	not	involve	itself	in	the	testing	procedure,	other	than	helping	to	design	the	protocol	and
approving	the	conditions	under	which	a	test	will	take	place.	Each	of	our	lives	is	spread	out	before	God	like	an	unwound	movie	reel.	How	can	people	know	how	they	would	have	matured	over	time	in	the	absence	of	an	intervention	(technique)	that	is	being	assessed?	(Tom	Byrne	and	Matthew	Normand,	"The	Demon-Haunted	Sentence:	A	Skeptical
Analysis	of	Reverse	Speech,"	Skeptical	Inquirer,	March/April	2000.)	SUGGESTED	READINGS	Cederblom,	Jerry,	and	David	W.	If	trusting	such	a	person	is	the	only	way	to	get	out	of	a	predicament,	we	may	have	no	choice	but	to	do	so,	hoping	that	the	trust	will	be	vindicated.	They	may	report	their	memory	as	honestly	as	they	can,	but	alas,	it's	been
worked	over.	Some	indeed	demand	that	even	this	shall	be	demonstrated,	but	this	they	do	through	want	of	education,	for	not	to	know	of	what	things	one	should	demand	demonstration,	and	of	what	one	should	not,	argues	want	of	education.	It's	also	important	to	realize	that	if	one	person's	personal	experience	generally	can't	provide	reliable	evidence	of
a	treatment's	efficacy,	neither	can	the	personal	experiences	of	many	people.	113ff.	Jesus	was	not	the	P	E	R	C	E	I	V	I	N	G	:	TRUE	OR	FALSE?	He	showed,	for	example,	that	the	faster	you	travel,	the	slower	you	age.	The	surgery	was	done	on	scores	of	patients,	and	most	experienced	dramatic	improvement	in	their	condition.	Before	Shaw	and	Edwards
began	to	be	tested	at	the	McDonnell	Laboratory,	Randi	wrote	to	the	director,	Dr.	Peter	Phillips,	a	physics	professor	at	Washington	University.	After	Gale	is	arrested	for	attempted	murder,	he	suggests	to	the	police	that	they	obtain	the	opinion	of	his	victim.	Prediction	and	control	are	keys	to	survival,	and	knowledge	makes	prediction	and	control
possible.	Billions	of	dollars	are	spent	each	year	on	people	and	products	claiming	supernatural	powers.	Crop	circles	are	large	geometric	designs	pressed	or	stamped	into	fields	of	grain.	t	s:	-i	-*u>br/	-	'»V-	-.-:..	ing	the	thirteenth	block,	the	buzzer	sounded	every	time.	Dawkins,	The	Blind	Watchmaker,	p.	Without	the	law	of	noncontradiction,	we	can't
believe	things	to	be	one	way	rather	than	another.	Anthropology,	biology,	and	other	sciences	give	us	no	reason	to	expect	that	a	creature	like	Bigfoot	exists	in	North	America.	Alien	spacecraft	have	landed	on	Earth.	"You	never	were	God,	were	you?"	"Yes,"	says	the	clergyman	in	a	queer	voice.	We	can	perceive	only	that	which	currently	exists.	In	1986,	a
review	of	acupuncture	research	by	Vincent	and	Richardson	revealed	that	a	majority	of	évaluable	research	papers	showed	essentially	no	significant	effect	from	acupuncture	for	pain,	when	compared	to	placebo	or	inactive	methods.	The	inspection	of	a	sheep's	liver	by	a	seer	was	considered	a	solemn	act	of	state.3	The	seer's	interpretation	of	a	liver,
however,	was	not	a	purely	subjective	matter.	Alcock,	Parapsychology,	p.	These	energy	fields	contain	the	form	or	pattern	of	objects,	with	every	type	of	object	being	determined	by	its	own	field.	A	casual	stroll	through	the	lunatic	asylum	shows	that	faith	does	not	prove	anything.	They	seem	to	assume	that	the	odds	of	any	proposed	remedy	being	effective
are	close	to	fiftyfifty,	especially	if	there's	some	preliminary	evidence	in	its	favor.	It's	not	true	for	her	and	false	for	Jack,-	it's	just	true.	Shankara	holds	that	Brahman,	the	one	and	only	true	reality,	is	unchanging	and	eternal.	For	example,	suppose	you	use	enumerative	induction	to	argue	from	the	observation	that	5	4	percent	of	the	students	in	your	college
are	female	to	the	conclusion	that	54	percent	of	all	college	students	are	female.	But	there	are	at	least	three	study	limitations	that	can	often	be	apparent	to	nonscientists	and	that	can	seriously	undermine	a	study's	support	for	any	claim	as	to	a	treatment's	efficacy:	the	lack	of	a	control	group;	faulty	comparisons,-	and	small	sample	sizes.	What	we	appeal
to	are	criteria	of	adequacy.	The	upshot,	then,	is	that:	There	is	an	external	reality	that	is	independent	of	our	representations	of	it.	This	does	not	mean	they're	false.	Our	desire	for	this	knowledge,	however,	is	not	motivated	by	purely	practical	114	considerations.	Instead	of	promising	to	treat	or	cure	a	specific	illness	or	condition,	they	offer	to	"detoxify"
the	body,	"strengthen	the	immune	system,"	"balance	body	chemistry,"	or	bring	the	body	into	"harmony	with	nature."	4.	What	makes	scientific	understanding	public	is	that	the	information	upon	which	it	is	based	is,	in	principle,	available	to	everyone.	In	1934	the	now-famous	photo	of	Nessie	was	allegedly	taken	by	Robert	Wilson,	a	physician	from
London.	Sometimes	this	task	is	as	straighttive	Caves	forward	as	describing	the	incidence	of	or	mortality	rates	for	some	dis—TABLOID	ease.	One	technique	is	to	look	for	indicator	words	—	terms	that	often	accompany	arguments	and	signal	that	a	conclusion	or	premise	is	nearby.	Toads	cause	warts.	84	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R
S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	13.	In	their	study,	about	half	of	the	patients	had	their	arteries	tied	PERSONAL	EXPERIENCE	237	Miracle	of	the	Roses—Blooms	from	Shrine	Are	Curing	Cancer,	Arthritis	and	Even	AIDS!	—TABLOID	off,	and	the	others	received	a	placebo	—	phony	surgery	in	which	they	got	an	incision	in	their	chests	but	no	ligating	of
arteries.	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	86.	If	our	belief	in	a	proposition	is	not	justified—if	we	have	good	reason	to	doubt	it	—	then	we	have	no	right	to	claim	that	we	know	it.	Passage	3	Related	to	the	hundredth-monkey	idea	is	the	extraordinary	theory	of	"morphic	resonance"	put	forth	by	biologist	and	author	Rupert	Sheldrake.
A	recent	scholarly	history	of	apparitions	documents	an	unsurprising	fact:	People	have	been	reporting	such	encounters	for	centuries.	Some	other	examples:	•	Let's	say	that	in	a	study	of	laboratory	rats,	doses	of	garlic	were	found	to	inhibit	the	AIDS	virus.	•	25	percent	believe	in	reincarnation,	that	is,	the	rebirth	of	the	soul	in	a	new	body	after	death.
Contrary	to	what	many	people	believe,	a	doctor's	work	with	patients	generally	can't	give	us	the	evidence	required	to	assess	the	effectiveness	of	a	therapy.	(There's	no	shortage,	however,	of	testimonials	supporting	the	claim.)	In	the	studies	that	have	been	done,	though,	iridology	has	failed.	Therefore,	universal	belief	in	the	supernatural	would	make	the
nation	happy."	This	argument	doesn't	follow	because	everybody's	believing	in	the	supernatural	could	have	effects	quite	different	from	one	person's	believing	in	it.	Is	it	a	sixth	sense?	55.	If	you	have	this,	then	you	have	knowledge.	So	the	universe	must	have	arisen	through	natural	reproduction.	Larry	Laudan,	"Science	at	the	Bar:	Causes	for	Concern,"	in
Murphy,	Evolution,	Morality,	p.	At	one	time,	the	ESP	cards	had	been	printed	with	such	a	heavy	pressure	that	the	symbols	became	embossed	in	the	card	material	and	could	be	read	from	the	back.	We	could	go	on	and	on	and	build	a	fairly	convincing	case	for	the	hypothesis	—	soon	you	may	even	come	to	believe	that	we	were	on	to	something.	According
to	the	writer,	what	evidence	supports	the	theory?	The	price	for	taking	coherence	to	be	a	sufficient	condition	for	justification,	then,	is	rather	high.	What	premise	or	premises	are	used	to	support	the	conclusion?	You	leave	the	room.	Prominent	people	such	as	actors,	writers,	baseball	players,	and	even	physicians	may	be	used	in	testimonials.	Since	they
are	more	knowledgeable	than	we	are,	their	judgments	are	usually	more	trustworthy	than	ours.	They	may	238	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	A	Shark's	Tale	Here's	an	entry	in	the	annals	of	really-weirdbut-famous-remedies.	—	ENGLISH	VERSE	184	D	It	is	not	true,	however,	that	every	hypothesis	is	as	good	as	every	other.	Our
genes	also	play	a	role	in	determining	our	personality,	but	they	are	not	the	only	factor	involved:	Upbringing	and	early	childhood	experiences	are	important	as	well.	They	claim	that	most	Americans	are	poorly	nourished	and	need	"nutrition	insurance."	13.	Bigfoot	investigators	have	sometimes	disagreed	about	the	authenticity	of	footprints,	and	even	some
veteran	Bigfoot	researchers	have	been	fooled	by	bogus	footprints.	If	you	were	to	go	faster	than	the	speed	of	light,	you	would	go	backward	in	time.	These	maps	use	different	symbols	to	represent	different	aspects	of	the	terrain,	and	the	symbols	that	appear	on	one	map	may	not	appear	on	another.	They're	promoting	the	idea	that	the	practice	requires
esoteric	skills	and	that	mastering	them	can	increase	self-confidence,	cure	impotence	and	chronic	depression,	heal	failing	eyesight,	help	people	stop	smoking,	or	enhance	powers	of	communication	and	persuasion.	It's	wrong.	Paradigms	tell	scientists	what's	real	and	how	to	g	o	about	investigating	reality.	Are	you	justified	in	believing	it?	Indicate	your
views	by	writing	the	appropriate	number	in	the	space	provided	at	the	end	of	each	question.	But	are	they	authorities	on	which	remedies	work	and	don't	work?	We	try	to	show	by	example	how	to,	well,	think	about	weird	things.	Case	reports	usually	can't	help	us	answer	all	these	questions.	I	have	seen	this	extraordinary	woman	sitting	visible	outside	the
curtain,	held	hand	and	foot	by	my	colleagues,	immobile	except	for	the	occasional	straining	of	a	limb,	while	some	entity	within	the	curtain	has	over	and	over	again	pressed	my	hand	in	a	position	clearly	beyond	her	reach.	We	must	learn	to	set	aside	our	prejudices	and	preconceptions	and	examine	the	evidence	fairly	and	impartially.	Because	the
phlogiston	theory	seemed	to	explain	so	much,	it	became	the	dominant	theory	of	heat	in	the	eighteenth	century.	But	even	the	successful	completion	of	such	a	test	would	not	establish	the	drug's	effectiveness	beyond	a	reasonable	doubt,	for	there	could	be	other	factors	at	work	that	you	haven't	taken	into	account.	Then	there's	the	very	real	emotional	pain
that	false	hope	can	often	bring.	The	origin	of	more	than	a	dozen	new	species	of	plants	have	been	observed	in	the	past	fifty	years.58	So	it	is	simply	inaccurate	to	claim	that	either	micro-	or	macro-evolution	has	never	been	observed.	James	Alcock,	Parapsychology:	Science	or	Magic?	What	about	large	groups	of	people	like	the	Jehovah's	Witnesses,	who
devoutly	believed	that	Jesus	would	return	on	a	particular	day?	61.	Later	on,	influenced	by	the	accounts	of	others,	they	may	even	begin	to	believe	that	they	saw	it	too.	Complete	absence	of	any	scientific	evidence	does	not	discourage	the	proponents,-	they	have	acquired	their	beliefs	under	circumstances	that	instill	zeal	and	subjective	certainty.	Notes	of
a	Fringe	Watcher	(Buffalo:	Prometheus	Books,	1991),	pp.	These	admissions	reveal	that	reality	is	not	constituted	by	our	beliefs.	The	results	were	remarkable.	In	a	valid	argument,	you	will	recall,	it's	impossible	for	the	premises	to	be	true	and	the	conclusion	false.	The	goal	of	scientific	inquiry	is	to	identify	principles	that	are	both	explanatory	and
predictive.	Not	only	was	it	colorless	and	odorless,-	it	was	186	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	weightless	as	well.	Studies	demonstrate	that	the	recall	of	eyewitnesses	is	sometimes	wrong	because	they	reconstruct	events	from	memory	fragments	and	then	draw	conclusions	from	the	reconstruction.	Normally,	memory	performs
its	functions	without	error.	2d	ed.	A	psychic	healer	cheated	my	sister.	For	example:	"Either	science	can	explain	how	she	was	cured	or	it	was	a	miracle.	Feilding,	W.	But	being	justified	in	believing	a	proposition	no	more	guarantees	its	truth	than	being	justified	in	convicting	someone	guarantees	his	or	her	guilt.	A	conceptual	scheme	is	a	set	of	concepts
for	classifying	objects.	The	essence	of	the	scientific	method	is	reproducibility."1	Stories	like	Cousins's	are	always	intriguing.	It's	sometimes	used,	for	example,	by	people	who've	undergone	cancer	treatment.	Lack	of	a	control	group.	At	the	time	Einstein	proposed	his	theory,	common	wisdom	was	that	since	light	has	no	mass,	light	rays	travel	in	Euclidean
straight	lines.	Abusing	Science:	The	Case	against	Creationism.	When	scientists	err	(as	did	Professor	Blondlot),	it's	often	because	the	limitations	of	the	subjective	creep	in.	Such	models	draw	their	inspiration	from	Hermann	Minkowski's	interpretation	of	Einstein's	special	theory	of	relativity.	The	220	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E
R	S	Project	Alpha	An	experiment	provides	evidence	for	ESP	only	if	the	results	cannot	be	accounted	for	in	terms	of	ordinary	sensory	perception	(OSP).	They're	not	adequate	reasons	for	supposing	the	truth	of	any	claim	that	a	treatment	is	effective.	Induce	general	hypotheses	or	possible	explanations	for	what	we	have	observed	3.	In	our	century,	many
attempts	have	been	made	to	statistically	verify	the	predictions	of	astrology,	but	none	has	succeeded.	The	atomic	theory	of	matter,	for	example,	postulates	the	existence	of	atoms.	Their	only	training	consists	in	being	told	how	to	keep	people	on	the	line.	The	Jews?	Glickman	and	E.	One	day	while	sitting	in	his	office,	he	decided	to	see	what	would	happen
if	he	put	a	lie	detector	on	his	philodendron.	Since	he	performed	almost	as	well	without	his	master	as	with	him,	they	concluded	in	their	report	that	Clever	Hans	was	a	genuine	phenomenon	worthy	of	the	most	serious	scientific	consideration.	In	other	words,	a	good	hypothesis	must	be	relevant	to	the	evidence	it's	intended	to	explain.	But	if	no	satisfactory
account	of	them	is	forthcoming,	the	scientific	community	is	forced	to	abandon	the	old	paradigm	and	adopt	a	new	one.	If	God	knows	everything,	He	knows	the	future,	and	thus	the	future	is	determined.	His	company,	Reverse	Speech	Enterprises,	is	dedicated	to	profiting	from	his	discovery.	Having	trust	in	the	practitioner	or	believing	in	a	therapy	raises
the	chances	that	a	placebo	effect	will	happen.	If	one	person	can	commit	the	fallacy	of	false	cause,	so	can	a	hundred.	But	both	biology	and	physics	can	be	considered	to	be	maps	of	the	same	reality	just	as	topographical	and	road	maps	can	be	considered	maps	of	the	same	territory,	and	both	can	be	considered	to	be	true.	They	know,	for	example,	what
kinds	of	observations	are	accurate,	FIVE:	KNOWLEDGE,	BELIEF,	AND	EVIDENCE	what	kinds	of	tests	are	valid,	and	what	kinds	of	studies	are	reliable.	The	ancient	designs	cut	into	the	Nazca	plain	in	Peru	that	look	like	airfield	markings	meant	for	approaching	spacecraft?	—	MAIMONIDES	FACING	REALITY	The	arguments	presented	in	the	previous
section	indicate	that	truth	isn't	relative	to	individuals,	societies,	or	conceptual	schemes.	The	act	violates	the	establishment	clause	of	the	First	Amendment	because	it	seeks	to	employ	the	symbolic	and	financial	support	of	government	to	achieve	a	religious	purpose.39	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AN	D	C	R	I	T	E	R	I	A	OF	ADEQUACY	199
Our	concern,	however,	is	not	with	the	constitutionality	of	the	teaching	of	creationism,	but	with	its	adequacy	as	a	scientific	theory.	Where	should	you	begin?	No	line	can	be	drawn	between	the	self	and	the	nonself,	for	the	self	is	all.	It	could	even	be	more	than	one	being.	Some	people	also	report	hearing	strange	sounds	near	crop	circles,	such	as	humming
noises.	The	evidence	currently	available	does	not	establish	the	existence	of	psi	beyond	a	reasonable	doubt	because	the	experiments	on	which	it	is	based	are	not	repeatable.	"How	do	you	know?"	asks	Ami.	In	such	a	case,	it's	not	reasonable	for	you	to	accept	the	claim	of	a	treatment's	efficacy	based	on	one	study	unless	most	qualified	experts	are	willing
to	do	so.	We	have	no	good	evidence	of	a	single	verified	instance	of	human	"energy	fields"	even	though	such	fields	are	supposed	to	be	detectable.	There	are	three	main	types	of	ESP:	telepathy,	or	perception	of	another's	thoughts	without	the	use	of	the	senses,-	clairvoyance,	perception	of	distant	objects	without	the	use	of	the	senses,-	and	precognition,
perception	of	future	events	without	the	use	of	the	senses.	These	studies	can	show	that	factor	X	is	consistently	linked	to	condition	Y.	The	notion	that	we	have	been	visited	by	ancient	astronauts	or	aliens	from	outer	space	seems	technologically	impossible	because	the	amount	of	energy	needed	to	travel	to	the	stars	is	astronomical.	Look	at	the	first
inductive	argument.	What	we	can't	say	is	that	people	with	different	conceptual	schemes	live	in	different	worlds,	because	that	statement	generates	all	the	problems	already	discussed.	A	major	theme	of	the	book	is	that	physical	reality	is	our	own	creation:	Seth	says	that	we	form	the	physical	universe	as	unselfconsciously	as	we	breathe.	What	is	the	claim
being	made	in	this	passage?	Although	the	subject	matter	of	individual	hallucinations	has	virtually	no	limits,	the	topics	of	collective	hallucinations	are	limited	to	certain	categories.	But	even	if	they	had,	there	is	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	no	evidence	that	backward	or	subliminal	messages	can	have
any	effect	on	people's	behavior1	'—something	to	keep	in	mind	if	you	ever	consider	investing	in	subliminal	self-help	tapes.	Copi,	Irving	M.,	and	Carl	Cohen.	The	claim	that	the	premises	are	intended	to	support	is	known	as	the	conclusion.	In	1859,	he	published	The	Origin	oj	Species,	in	which	he	argued	that	the	theory	of	evolution	by	natural	selection
provided	the	best	explanation	of	a	number	of	different	phenomena:	It	can	hardly	be	supposed	that	a	false	theory	would	explain,	in	so	satisfactory	a	manner	as	does	the	theory	of	natural	selection,	the	several	large	classes	of	facts	above	specified.	The	discovery	of	that	mechanism—	the	science	of	genetics	—	has	further	bolstered	Darwin's	theory,	for	it
has	been	found	that	the	number	of	chromosomes	and	their	internal	organization	is	similar	among	closely	related	species.	If	there	really	are	no	separate	entities,	instantaneous	interaction	between	seemingly	distant	objects	becomes	easier	to	accept.	Either	someone	was	moving	them	by	psychokinesis	or	it	was	ghosts.	The	Psychology	oj	Transcendence.
So	the	probability	of	finding	evidence	of	past	life	on	Mars	is	greater.	ten	to	one	your	liking	never	comes.	Are	they	relevant?	Galileo's	discovery	of	the	moons	of	Jupiter	and	the	phases	of	Venus	led	to	a	shift	from	a	geocentric	(Earth-centered)	view	of	the	solar	system	to	a	heliocentric	(sun-centered)	one.	Guevara-Castro	and	L.	If	they	violate	those	laws,
they're	physically	impossible.	What's	more,	two	of	the	facts	often	cited	by	creationists	are	simply	false,	namely,	that	there	are	no	transitional	fossils	and	that	evolution	has	never	been	observed.	Coherence	alone	is	not	enough	for	justification	because	a	coherent	set	of	propositions	may	not	be	grounded	in	reality.	Just	as	what's	true	of	a	part	may	not	be
true	of	the	whole,	what's	true	of	a	member	of	a	group	may	not	be	true	of	the	group	itself.	He	appeared	to	me	to	be	thrusting	it	at	times	into	my	heart,	and	to	pierce	my	very	entrails,-	when	he	drew	it	out,	he	seemed	to	draw	them	out	also	and	to	leave	me	all	on	fire	with	a	great	love	of	God.	Event	C	can	be	paired	with	D	and	E	(not	A	and	B,	to	avoid
repeats),	and	so	on.	•	Heaven	—	a	transcendent	or	celestial	place	—	does	exist.	They	claim	that	most	disease	is	due	to	a	faulty	diet	and	can	be	treated	by	nutritional	methods.	So	relativism	doesn't	entail	tolerance	any	more	than	realism	entails	intolerance.	Objectivity	is	difficult	to	master.	—THEODOSIUS	DOBZHANSKY	We	do	not	know	how	the
Creator	created,	what	processes	He	used,	for	He	used	processes	which	are	not	now	operating	anywhere	in	the	natural	universe.	As	a	result,	we	consider	certain	events	to	be	much	more	unlikely	than	they	really	are.	The	appeal	to	ancient	practice	says,	"We	know	this	treatment	works	because	the	repeated	experience	of	generations	shows	that	it	does."
An	appeal	to	folklore	says,	"We	know	this	treatment	works	because	the	experience	of	social	or	cultural	groups	shows	that	it	does."	But	the	fact	is,	the	confounding	factors	and	biases	inherent	in	per248	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	Testing	Iridology	There	have	been	few	scientific	studies	on	the	central	claim	of	iridology	—
that	diseases	can	be	accurately	detected	by	examination	of	the	iris.	SUGGESTED	READINGS	Bradley,	Raymond,	and	Norman	Swartz.	It	leads	us	(as	I	have	tried	to	show)	in	the	direction	of	propaganda,	manipulation,	totalitarianism,	and	a	worldview	dominated	by	the	powerful	and	persuasive	—	in	other	words,	business	as	usual.	Psychologist	Robert
Rosenthal	has	studied	this	ability	in	depth.	So	the	dependence	of	data	on	theory	doesn't	rule	out	objective	comparisons	between	paradigms.	Gadget	production	is	the	province	of	technology,	which	applies	scientific	knowledge	to	practical	problems.	Ted	Schultz	(New	York:	Harmony	Books,	1989),	p.	For	example,	in	the	haunted	house	argument	above,
notice	that	the	word	because	alerts	us	to	the	presence	of	the	premises	that	follow.	Whether	you	consult	a	biologist	or	a	physicist	will	depend	on	what	you	want	to	do,	just	as	whether	you	consult	a	topographical	or	a	road	map	will	depend	on	where	you	want	to	go.	These	experimental	results	thus	do	not	provide	evidence	for	ESP.	146-49.	The	Atlanteans
were	very	advanced,	both	horticulturally	and	mechanically,	and	their	civilization	was	destroyed	when	Atlantis	sank	under	the	ocean.	SCIENTIFIC	METHODOLOGY	Science	is	nothing	but	developed	perception,	interpreted	intent,	common	sense	rounded	out	and	minutely	articulated.	official	cosmology	of	the	Nazis,	however,	claims	Himmler	was
particularly	impressed	with	that	our	world	sprang	from	a	colossal	conflagraHörbiger's	theories,	and	a	treatise	on	the	tion	of	fire	and	ice.	Note,	too,	how	inaccurate	was	the	estimate	of	the	object's	altitude.	But	this	claim	won't	help,	because	it	just	says	that	relativists	(or	their	society	or	their	conceptual	scheme)	take	relativism	to	be	true.	Access	to	an
objective	reality,	then,	seems	to	be	a	necessary	condition	of	survival.	13	According	to	Bernard,	the	people	who	live	in	the	center	of	the	earth	are	the	survivors	of	a	nuclear	war	between	the	inhabitants	of	Atlantis	and	Mu	(a	former	island	continent	in	the	Pacific).	Even	in	cases	of	emotional	contagion	that	so	often	takes	place	in	crowds	moved	by	strong
emotions,	there	will	be	always	some	who	will	not	see	the	hallucination.	And	does	it	really	matter	after	all?	For	example:	"If	you	do	not	convict	this	criminal,	one	of	you	may	be	her	next	victim."	This	argument	is	fallacious	because	INFORMAL	FALLACIES	169	what	a	defendant	might	do	in	the	future	is	irrelevant	to	determining	whether	she	is
responsible	for	a	crime	committed	in	the	past.	We	can't	know	for	sure	that	an	event	or	phenomenon	has	objective	reality	—	that	it's	not	imagination,	not	"all	in	our	heads"—just	SEEMING	AND	BEING	37	••h	r.	One	of	Miller's	disciples	did	some	recalculations	and	came	up	with	a	new	date	of	October	22,	1844.	Does	this	description	sound	about	right?
It's	as	though	your	room	continued	to	exist	whether	you	were	thinking	about	it	or	not.	For	example,	the	"world's	top	psychics	and	seers"	said	in	the	Sun	that	Prince	Charles	will	marry	Camilla	Parker-Bowles	in	a	royal	shotgun	wedding,	the	U.S.	capital	will	move	to	Wichita,	a	gorilla	fluent	in	sign	language	will	lead	a	new	religion,	Elvis	will	be	found
buried	next	to	Princess	Di,	animal	performances	will	be	banned,	and	Dick	Clark	will	become	a	much-lauded	ballet	dancer.	That	leaves	gravity	and	electromagnetism.	I	looked	at	it	on	and	off	for	a	few	seconds,	because	I	was	driving.	Biologist	Thomas	Henry	Huxley,	for	example,	declared,	"It	is	wrong	for	a	man	to	say	that	he	is	certain	of	the	objective
truth	of	any	proposition	unless	he	can	produce	evidence	which	logically	justifies	that	certainty"1	x	And	Brand	Blanshard	has	proclaimed	that	"where	great	human	goods	and	ills	are	involved,	the	distortion	of	belief	from	any	sort	of	avoidable	cause	is	immoral,	and	the	more	immoral	the	greater	the	stakes."12	These	men	think	it	wrong	for	belief	to
outstrip	the	evidence	because	our	actions	are	guided	by	our	beliefs,	and	if	our	be-	liefs	are	mistaken,	our	actions	may	be	misguided.	But	he	changed	his	tune	after	the	unforgettable	experience	of	sitting	in	on	several	seances	with	Palladino.	In	our	events	we	have	no	seminar,	positive	thinking,	or	praying	to	invoke	special	powers	or	awaken	dormant
parts	of	our	brain.	And	as	Kraus's	example	of	interstellar	travel	shows,	even	if	something	is	physically	possible,	it	doesn't	necessarily	follow	that	it	will	ever	become	actual.	Not	all	such	studies	are	reported	in	the	literature,	however.	Is	ESP	physically	impossible?	Vogt,	Making	Health	Decisions,	p.	Ted	Schultz,	"Voices	from	Beyond:	The	Age-Old
Mystery	of	Channeling,"	in	The	Fringes	of	Reason:	A	Whole	Earth	Catalog,	ed.	Instead	they	interpreted	the	evidence	to	fit	their	diagnoses.	Passage	4	The	evidence	that	extraterrestrials	are	visiting	Earth	and	currently	operating	in	our	skies	on	a	regular	uninterrupted	basis	is	extensive	beyond	a	shadow	of	a	doubt	both	in	scope	and	detail.	This	sort	of
208	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	change	has	been	observed	many	times	over.	This	type	of	gross	inaccuracy	frequently	occurs	when	one	sees	a	light	in	the	sky	with	no	background,	as	is	the	case	at	night.	"Within	the	C	R	I	T	I	C	A	L	READING	AND	W	R	I	T	I	N	G	I	I	I	present	century,"	he	says,	"it	should	have	become
progressively	easier	to	learn	to	ride	a	bicycle,	drive	a	car,	play	the	piano,	to	use	a	typewriter,	owing	to	the	cumulative	morphic	resonance	from	the	large	number	of	people	who	have	already	acquired	these	skills."	Sheldrake	cites	several	phenomena	that	he	says	are	best	explained	by	his	theory	of	morphic	resonance.	Cited	in	Pamela	Weintraub,
"Masters	of	the	Universe,"	Omni,	March	1990,	p.	Wiseman,	"Does	Psi	Exist?	Some	say	she	used	trickery	only	occasionally,-	others	say,	all	the	time.	18.	To	rule	that	out,	Hyman	suggests	that	each	video	clip	be	run	through	the	machine	the	same	number	of	times.93	Meta-analysis	is	a	relatively	new	statistical	procedure,	and	some	have	suggested	that
the	way	it	has	been	used	in	parapsychology	yields	inaccurate	results.	But	so	might	relativists.	Some	people	claim	that	they've	seen	someone	or	something	moving	about	inside	the	house	at	night.	Research	suggests	that	the	experiences	can	happen	to	perfectly	sane	persons,	appear	vividly	real,	and	have	a	powerful	emotional	impact.	But	legend	has	it



that	the	procedure	was	performed	not	for	medical	reasons,	but	for	astrological	ones.	It	predicted	the	absolute	impoverishment	of	the	working	class.	This	common	mistake	is	a	matter	of	believing	that	two	events	are	causally	connected	when	in	fact	no	such	connection	has	been	shown	to	exist.	If	we	attain	a	group	consensus,	we	can	change	the	world
any	way	we	want	—	for	everyone.	47	"Constructing"	UFOs	It	is	easier	to	attribute	UFO	sightings	to	the	known	irrationalities	of	terrestrials	than	to	the	unknown	efforts	of	extraterrestrials.	Furthermore,	it	raises	more	questions	than	it	answers.	Wender	and	M.	In	other	studies,	subjects	expected	to	experience	an	electric	shock,	or	feel	warmth,	or	smell
certain	odors,	and	many	did	experience	what	they	expected	even	though	none	of	the	appropriate	stimuli	had	been	given.	Thomas	Vogt	offers	an	interesting	example:	From	my	files	I	found	a[n]	article	from	a	daily	San	Francisco	Bay	area	newspaper	which	was	headlined:	Heart	Attacks	from	Lack	of	'C?	Should	you	then	take	these	items	apart	and	catalog
their	parts	in	a	similar	manner?	—	BERTRAND	RUSSELL	A	W	E	I	R	D	N	E	S	S	SAMPLER	II	Watson,	"but	the	habit	seems	to	have	jumped	natural	barriers	and	to	have	appeared	spontaneously,	like	glycerin	crystals	in	sealed	laboratory	jars,	in	colonies	on	other	islands."3	With	the	hundredth	monkey,	a	kind	of	"critical	mass"	had	been	reached,	he	says,
forcing	a	kind	of	group	mind.	But,	as	Trigg	points	out,	there	is	no	reason	why	someone	who	believes	that	basic	disagreement	can	admit	of	solution	firstly	should	arrogantly	assume	that	he	himself	has	a	monopoly	of	truth,	and	secondly	should	then	make	others	accept	his	views	by	force.	The	fact	is,	though	our	experiences	(and	our	judgments	about
those	experiences)	are	reliable	enough	for	most	practical	purposes,	they	often	mislead	us	in	the	strangest,	most	unexpected	ways	—	especially	when	the	experiences	are	exceptional	or	mysterious.	There	is	no	formula	for	counting	assumptions,	but	nevertheless	their	number	can	be	arrived	at	through	various	qualitative	considerations.	8	3	-	8	4	.	When
such	a	paradigm	is	found,	the	scientific	community	undergoes	what	Kuhn	calls	a	paradigm	shift.	They	rarely	failed	to	achieve	"psychic"	feats.	A	democratic	society	depends	on	the	ability	of	its	members	to	make	rational	choices.	If	confronted	with	that	evidence,	would	I	really	change	my	mind?	For	if	God	foresees	all	things	and	cannot	in	anything	be
mistaken,	that,	which	His	Providence	sees	will	happen,	must	result.	HOW	TO	A	S	S	E	S	S	A	"	M	I	R	A	C	L	E	C	U	R	E	"	233	PERSONAL	EXPERIENCE	You	have	a	headache.	Is	the	answer	that	their	experiences	weren't	really	mystical?	So	let's	begin	with	the	essentials	of	this	understanding	and	see	how	these	considerations	can	help	you	assess	the
science	behind	claims	of	a	treatment's	efficacy.	Experts	theorize	that	lOOB	is	the	false	premise	is	that	scientific	positions	which	very	best	medicine	to	ensure	daily	stamina."	question	the	benefits	of	self-prescribed	suppleThis	ad	seems	to	promise	extraordinary	benefits	mentation	with	glamour	nutrients	(i.e.,	those	from	the	product.	But	this	assumption
is	false.	If	someone	says	a	light	in	the	dark	is	moving	in	a	certain	way,	others	will	be	more	likely	to	report	similar	observations.	Suppose	that	ever	since	you	wore	crystals	around	your	neck	you	haven't	caught	a	cold.	Accepting	others,	however,	is	equivalent	to	cutting	off	a	limb	or	even	part	of	the	trunk,	for	it	requires	giving	up	some	of	our	most	central
beliefs.	Science	proves	the	wisdom	of	Eastern	mysticism.	These	laws	tell	us	how	various	physical	properties	are	can	get	today,	and	related	to	one	another.	Many	people	consider	these	claims	extraordinary,	even	bizarre.	23	But	if	you	went	backward	in	time,	you	could	get	into	all	sorts	of	trouble.	Most	of	the	time,	of	course,	you	must	rely	heavily	on
reliable	authorities	(as	defined	in	Chapter	5)	for	guidance.	It's	possible	to	calculate	average	survival	times	for	certain	cancers,	but	it's	often	extremely	difficult	to	predict	what	will	happen	to	a	particular	patient	who	gets	a	certain	treatment	or	no	treatment.	To	his	surprise,	just	as	he	formulated	this	so	much	that	ain't	so.	Judge	a	man	by	his	questions
rather	than	his	answers.	•	38	percent	believe	that	ghosts	or	the	spirits	of	dead	people	can	come	back	in	certain	places	and	situations.	This	discussion	includes	a	complete	treatment	of	science's	criteria	of	adequacy	and	how	those	criteria	should	be	used	to	evaluate	extraordinary	claims.	A	small	screen	still	allows	the	percipient	to	see	the	faces	of	the
cards	if	the	agent	wears	glasses,	and	even	if	the	agent	does	not,	because	the	card	faces	are	also	reflected	from	the	agent's	corneas.	Many	people	probably	find	astrology	appealing	because	it	seems	to	describe	them	accurately.	Without	a	control	group,	a	clinical	trial	can	generally	prove	very	little,	if	anything.	Palmer,	"Reconstruction	of	Automobile
Destruction:	An	Example	of	the	Interaction	between	Language	and	Memory,"	Journal	of	Verbal	Learning	and	Verbal	Behavior	13,	no.	Therefore,	it's	probable	that	h	is	true.	In	any	case,	it's	obvious	that	many	footprints	are	fake	because	there	are	significant	differences	in	shape	among	all	the	known	footprints.	Maybe	the	treatment	in	question	doesn't
work	at	all,	and	we're	simply	witnessing	a	transitory	placebo	effect.	Therefore,	50	percent	of	all	students	at	this	college	are	Republicans.	It	would	seem	not,	for	although	you	have	a	true	belief	based	on	adequate	evidence,	your	evidence	is	not	appropriately	related	to	that	which	makes	your	belief	true.	The	scientific	method	is	self-correcting,	and	as	a
result	it	is	our	most	reliable	guide	to	the	truth.2	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Science	versus	Technology	Unfortunately,	technology	has	given	science	a	bad	name	in	some	quarters.	Such	states	are	called	dispositional	because	to	be	in	them	is	to	have	a	tendency	to	feel	or	do	certain	things	under	certain	conditions.	—
MAIMONIDES	The	truth	may	not	be	helpful,	but	the	concealment	of	it	cannot	be.	130	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	In	other	words,	the	traditional	sources	of	knowledge	are	innocent	until	proven	guilty.	33	Wright	another	as	by	himself.	F	I	E	L	D	PROBLEM	31	•	Public	water	supplies	will	be	treated	with	chemicals	that
will	prevent	AIDS.	For	another,	dates	and	places	of	birth	are	Prediction	is	very	difficult,	especially	about	the	future.	Some	people	claim,	however,	that	even	when	we	have	no	evidence	of	a	person's	character	or	attitudes,	faith	in	that	person	can	still	/	respect	faith,	but	doubt	is	what	gets	you	an	education.	For	example:	1.	As	it	turns	out,	the	story	didn't
happen,	at	least	not	as	told	by	Watson	and	others.	6	0	-	6	1	.	They	theorized	that	teachers	might	be	passing	such	ideas	on	in	school.	—	K	A	R	L	POPPER	142	Now	that	we	have	a	better	idea	of	what's	involved	in	making	claims	about	knowledge,	what	are	we	to	make	of	astrology?	So	if	Protagoras's	customers	took	his	philosophy	seriously,	he	would	be
out	of	a	job.	Human	Learning	and	Memory	4	(	1978):	19-31.	202	SEVEN:	SCIENCE	AND	ITS	PRETENDERS	Evolution	is	also	superior	to	creationism	in	terms	of	simplicity.	Such	a	claim	conflicts	with	expert	opinion,	and,	as	we	have	seen,	claims	that	conflict	with	expert	opinion	cannot	be	known	(unless	it	can	be	shown	beyond	a	reasonable	doubt	that
the	experts	are	mistaken).	—	BENJAMIN	FRANKLIN	26	So	precognition	seems	to	commit	us	to	an	existing	nonexistent,	which	is	a	logical	impossibility.	There	are	no	good-quality	photos	of	Bigfoot.	George	O.	Then,	a	week	later,	all	the	subjects	were	asked	to	recall	whether	they	had	seen	broken	glass	in	thefilm.Compared	to	the	subjects	who	got	the
"hit"	question,	more	than	twice	as	many	of	those	who	got	the	"smashed"	question	said	they	had	seen	broken	glass.	Just	ask	anyone.	"	n	Not	a	particularly	satanic	message,	but	a	hidden	one	nonetheless.	Thus,	tional,	and	more	neither	creation	nor	evolution	qualifies	as	a	scientific	theory,	and	each	senseless	than	is	equally	religious."	40	Gish	here	is
appealing	to	the	principle	of	testabeasts	themselves.	How,	then,	would	we	account	for	the	fact	that	Christian	mystics	were	mistaken?	They	cannot	establish	the	effectiveness	of	a	treatment.	The	better	the	reasons,	the	more	likely	it	is	that	the	proposition	they	support	is	true.	More	important,	because	credible	opinion	to	the	contrary	provides	reasonable
grounds	for	doubt,	any	proposition	that	flies	in	the	face	of	expert	opinion	cannot	be	known	(unless,	of	course,	we	can	show	beyond	a	reasonable	doubt	that	the	experts	are	mistaken).	Rubio	justified	in	believing	that	the	face	she	sees	in	the	tortilla	is	the	face	of	Jesus?	Recent	polls	indicate	that	90	percent	of	Americans	believe	in	angels.	Charles
Brownfield,	Isolation	(New	York:	Random	House,	1965),	pp.	Thus,	factual	knowledge	is	often	referred	to	as	propositional	knowledge.	For	example:	"Belief	in	the	supernatural	makes	Joe	happy.	You	don't	have	to	be	a	scientist	to	use	the	scientific	method.	They	use	disclaimers	couched	in	pseudomedical	or	pseudoscientific	jargon.	Others	have	suggested
that	a	justified	true	belief	is	knowledge	as	long	as	it	is	undefeated,	and	it	is	undefeated	as	long	as	there	is	no	evidence	that	would	undermine	its	justification.	For	example,	we	can	explain	why	a	penny	left	outside	turns	green	by	offering	the	hypothesis	that	the	penny	is	made	out	of	copper	and	that	when	copper	oxidizes,	it	turns	green.	They	are	often
circular	but	can	be	almost	any	shape,	ranging	from	simple	patterns	to	complex	pictograms	or	symbols.	Homeopathic	remedies	are	derived	from	raw	bovine	testicles,	crushed	honeybees,	belladonna	(deadly	nightshade),	hemlock,	sulfur,	arsenic,	Spanish	fly,	rattlesnake	venom,	poison	ivy,	dog	milk,	and	many	other	substances.	—PHILLIP	WYLIE
REASONS	AND	E	V	I	D	E	N	C	E	119	In	all	affairs	it's	a	healthy	thing	now	and	then	to	hang	a	question	mark	on	the	things	you	have	long	taken	for	granted.	The	best	that	an	inductively	strong	argument	can	do	is	show	that	the	conclusion	is	very	likely	to	be	true.	They	can	be	extremely	valuable	to	other	doctors	and	to	medical	scientists.	If	it	isn't,	there's
no	reason	to	consider	it	any	further.	Shirley	MacLaine,	It's	All	in	the	Playing	(New	York:	Bantam	Books,	1987),	pp.	8	-	2	4	.	Joseph	Boxhorn,	"Observed	Instances	of	Speciation,"	.	But	knowledge	is	valuable	not	only	for	what	we	can	do	with	it,-	it	is	also	valuable	for	its	own	sake.	Cryptomnesia	is	a	professional	problem	for	artists,-	it	also	plays	an
important	role	in	past-life	regression.	John	Beloff,	Psychological	Sciences	(London:	Crosby	Lockwood	Staples,	1973),	p.	It	is	rather	as	if	the	professional	community	had	been	suddenly	transported	to	another	planet	where	familiar	objects	are	seen	in	a	different	light	and	are	joined	by	unfamiliar	ones	as	well.	As	we've	seen,	the	scientific	establishment	of
the	seventeenth	and	eighteenth	centuries	refused	to	admit	the	existence	of	meteorites	because	they	seemed	to	conflict	with	the	accepted	model	of	reality.	Your	sexual	adjustment	has	presented	some	problems	for	you.	In	1913,	Marshal	Gardner	published	A	Journey	to	the	Earth's	Interior,	or	Have	the	Poles	Really	Been	Discovered,	followed	in	1920	by
an	enlarged	edition.	Even	the	most	fervently	relativistic	New	Ager	must	confess	that	he	or	she	dials	a	wrong	number,	bets	on	a	losing	racehorse,	or	forgets	a	friend's	birthday.	Several	scientific	reviews	of	medical	studies	have	concluded	that	a	large	proportion	of	published	studies	are	seriously	flawed.	Nope.	The	problem	with	relativists	is	that	they
want	to	have	their	cake	and	eat	it	too.	34	The	best	explanation	of	these	facts,	Darwin	argued,	was	that	organisms	adapt	to	their	environment	through	a	process	of	natural	selection.	Believing	is	seeing.	Rats,	rabbits,	and	guinea	pigs	are	often	used	in	these	kinds	of	experiments.	88.	My	aura	is	orange	and	my	girlfriend's	aura	is	green.	Then,	sometime
later	during	the	day,	something	happens	to	us,	or	we	see	or	hear	something,	that	retrieves	from	our	long-term	memory	a	dream	we	had	had,	but	which,	until	we	were	exposed	to	what	is	called	a	retrieval	cue,	we	were	unable	to	recall	voluntarily.	In	fact,	if	we're	normal,	we	experience	around	250	dream	themes	a	night.	But	it	has	served	effectively	as
the	pseudo-scientific	basis	of	atheism,	agnosticism,	socialism,	fascism,	and	numerous	other	false	and	dangerous	philosophies	over	the	past	century.38	Teaching	creationism,	they	believe,	will	help	counter	these	consequences	by	putting	God	back	in	the	classroom.	COHERENCE	AND	JUSTIFICATION	Ordinarily,	if	a	proposition	fails	to	cohere	with	the
rest	of	our	beliefs,	we	are	not	justified	in	believing	it.	To	see	this,	consider	the	following	situation.	Some	of	our	greatest	advances	have	originated	in	unusual	ways.	41	The	famous	face	on	Mars,	photographed	by	the	Viking	1	orbiter	in	1976,	is	one	mile	across	and	has	a	nose	and	mouth	formed	by	shadows.	Joseph	Chilton	Pearce,	The	Crack	in	the
Cosmic	Egg	(New	York:	Julian	Press,	1971).	Another	extremely	important	element	in	clinical	trials	is	blinding—	a	practice	used	to	ensure	that	subjects	(and,	if	possible,	researchers)	don't	know	which	subjects	are	getting	the	experimental	treatment	or	the	placebo.	People	can	be	cured	by	homeopathic	treatments.	The	extent	to	which	a	hypothesis
systematizes	and	unifies	our	knowledge	can	be	measured	by	various	criteria	of	adequacy,	such	as	simplicity,	the	number	of	assumptions	made	by	a	hypothesis,-	scope,	the	amount	of	diverse	phenomena	explained	by	the	hypothesis,-	conservatism,	how	well	the	hypothesis	fits	with	what	we	already	know,-	and	fruitfulness,	the	ability	of	a	hypothesis	to
successfully	predict	novel	phenomena.	In	3	and	4,	a	doctor's	authority	or	observations	are	offered	as	proof.	39.	For	example,	"The	Pope	catches	a	cold	but	does	not	die"	or	"The	Pope	falls	and	breaks	his	hip."	CRITICAL	READING	AND	WRITING	I.	Our	beliefs	about	our	mental	states	are	about	as	certain	as	they	come.	But	what	theory	best	explains	the
existence	of	crop	circles?	Therefore,	not	(\.	Can	you	tell	from	the	passage	whether	Dr.	Miller	is	an	expert	in	cancer	research	or	treatment?	Ordinarily,	each	slice	is	projected	in	sequence.	Even	the	more	limited	claim	that	modern	physics	vindicates	the	worldview	of	one	particular	group	of	mystics	is	problematic,	for	if	one	group	of	mystics	is	right,	the
others	must	be	wrong.	156	S	I	X	:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	Here	are	some	common	conclusion	indicator	words:	thus	so	consequently	it	follows	that	which	means	that	hence	therefore	as	a	result	we	can	conclude	that	which	implies	that	And	here	are	some	common	premise	indicator	words:	since	the	reason	being	assuming	that
for	the	reason	that	for	because	in	view	of	the	fact	given	that	as	indicated	by	due	to	the	fact	that	Keep	in	mind	that	indicator	words	do	not	invariably	point	to	conclusions	or	premises.	Every	viewpoint	becomes	arbitrary,	with	nothing	to	recommend	it	except	the	fact	that	someone	likes	it.	Objects	were	moving	in	the	house.	—KENNETH	L.	Stay	on	the
same	topic.	Without	telling	their	subjects	how	to	evaluate	the	people	in	the	photographs,	the	experimenters	who	expected	high	scores	nevertheless	received	higher	scores	than	any	of	those	who	expected	low	ones.28	This	result	has	been	repeated	in	other,	similar	experiments.29	How	did	the	subjects	know	what	ratings	the	experimenters	wanted?
Research	has	shown	that	we	all	dream	during	sleep.	We	need	to	understand	this	bias	—	and	guard	against	it.	Davies,	Paul.	John	White	and	Stanley	Krippner	(Garden	City,	N.J.:	Doubleday,	1977),	p.	All	manner	of	problems,	from	agricultural	to	military,	were	settled	by	consulting	this	organ.	These	instances	of	biological	evolution	do	not	impress
creationists	because	they	are	examples	of	what	they	call	"microevolution"—	genetic	changes	within	a	particular	species.	122	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	The	Ethics	of	Belief	"Everybody's	entitled	to	their	own	opinion"	goes	the	platitude,	meaning	that	everybody	has	the	right	to	believe	whatever	they	want.	35	If	God
indeed	exists,	then	one	of	his	greatest	gifts	to	us	was	our	reason.	Such	particles	he	dubbed	tachyons.^9	If	tachyons	exist,	they	must	travel	backward	in	time	because	they	travel	faster	than	light.	Then	we	have:	1.	As	Cohn	observes:	Randomized	clinical	trials	proved	that	new	drugs	could	cut	the	heart	attack	death	rate,	that	treating	hypertension	could
prevent	strokes,	and	that	polio,	measles,	and	hepatitis	vaccines	worked.	The	woman	feels	no	pain	and	is	relieved	to	see	that	her	tumor	is	gone	at	last.	The	goodness	of	an	explanation	is	determined	by	the	amount	of	understanding	it	produces,	and	the	amount	of	understanding	produced	by	an	explanation	is	determined	by	how	well	it	systematizes	and
unifies	our	knowledge.	The	"reliable	eyewitness,"	who,	as	it	turns	out	upon	closer	examination	did	not	see	anything	unusual	at	all,	is	an	all-too-frequent	experience	of	the	investigator	of	phenomena	seen	by	many.6	the	Ba	Mbuti	people	who	didn't	get	a	chance	to	learn	about	size	constancy	because	they	lived	in	thick	jungle	where	the	only	objects	that
could	be	seen	were	always	just	a	few	yards	away.	Was	the	navel	of	the	created	Man	intended	to	deceive	him	into	the	persuasion	that	he	had	a	parent?"	This	question	of	whether	Adam	had	a	navel	is	by	no	means	a	forgotten	one.	17.	She	cheated.	v.ri«;^*,«jj	•	—	:	,	«	F	;	v	-	.	If	believing	something	to	be	so	made	it	so,	the	world	would	contain	a	lot	fewer
unfulfilled	desires,	unrealized	ambitions,	and	unsuccessful	projects	than	it	does.	Stuart	Sutherland,	Irrationality	(New	Brunswick,	N.J.:	Rutgers	University	Press,	1992),	p.	As	long	as	we	have	no	reason	to	doubt	what	our	introspection	tells	us,	we	are	justified	in	believing	it.	The	point	is,	because	of	the	known	variability	of	disease,	a	conclusion	that	the
treatment	worked	is	unfounded	when	based	on	personal	experience	alone.	This	view	of	the	universe	has	come	to	be	known	as	the	"block	universe"	view	because	it	takes	the	universe	to	be	a	static,	unchanging	"block."	But	the	universe	doesn't	seem	static.	If	you	disagree	—	if	you	believe	that	the	Nazis	were	wrong	even	if	they	had	the	support	of	the
German	people	—	then	you	can't	be	a	social	constructivist,	for	you	have	admitted	that	society	can	be	mistaken.	Vogt,	Making	Health	Decisions,	pp.	—THOMAS	H.	Belmont,	Calif.:	Wadsworth,	1988.	If	one	human	is	made	of	tin,	then	every	human	is	made	of	tin.	How	do	I	know	it	works?	The	burden	of	proof	for	any	phenomenon	lies	upon	the	shoulders	of
those	claiming	its	existence.	—	G	E	O	R	G	E	DANA	BOARDMAN	Because	there	are	so	many	ways	that	an	experiment	can	go	wrong,	we	can't	be	sure	that	an	effect	is	real	(rather	than	an	artifact	of	the	experimental	setup)	unless	it	can	be	repeated	by	others.	That	every	event	has	a	cause,	that	every	property	determines	a	class,	that	every	true
mathematical	theorem	has	a	proof	were	all	thought,	at	one	time,	to	be	self-evident.	comet,	was	later	to	become	the	planet	Venus.	147-48.	Their	belief	was	(and	the	belief	of	present-day	astrologers	is)	that	all	people's	physical	and	emotional	makeup	is	caused	not	by	their	heredity	and	environment	but	by	the	particular	arrangement	of	stars	and	planets
at	their	birth.	(See	above	figure.)	Each	slice	of	the	bar	would	represent	a	moment	of	your	life.	Should	we	now	make	a	big	effort	to	work	more	nuts	into	our	diets,	as	some	people	have	suggested?	According	to	Sheldrake,	the	behavior	of	animals	and	people	also	creates	morphic	fields,	which	in	turn	shape	future	behavior.	Vogt,	Thomas	M.	Bigfoot	hair,
for	example,	is	often	shown	to	be	commercially	available	imitation	hair	or	hair	from	bears,	elks,	or	cows.	This	feat	involves	critical	thinking.	But	in	a	population	of	100,000	people,	even	this	low	probability	means	that	about	ten	of	these	experiences	should	occur	every	day.	1	2	5	-	2	6	.	These	arguments	are	invalid.	They're	rare,	and	their	frequency
varies	according	to	tumor	type.	If	so,	how	can	it	be	tested?	Research	has	shown	that	when	people	expect	to	perceive	a	certain	stimulus	(for	example,	see	a	light	or	hear	a	tone),	they	often	do	perceive	it	—	even	when	no	stimulus	is	present.	They	claim	that	a	single	product	or	service	can	cure	a	wide	range	of	unrelated	illnesses.	What's	more,	there	is
reason	to	believe	that	at	least	some	observations	are	not	theory	laden.	[3]	President	George	W.	Since	social	constructivism	holds	that	what	makes	a	proposition	true	is	that	society	believes	it	to	be	true,	it	follows	that	whenever	individuals	disagree	about	the	truth	of	a	proposition,	what	they	must	really	disagree	about	is	whether	their	society	believes	it
or	not.	If	we	can't	tell	the	difference	between	reasonable	and	unreasonable	claims,	we	become	susceptible	to	the	claims	of	charlatans,	scoundrels,	and	mountebanks.	Watson	claims	that	the	potato-washing	habit	"spontaneously"	leaped	natural	barriers.	To	doubt	everything	or	to	believe	everything	are	two	equally	convenient	solutions;	both	dispense
with	the	necessity	of	reflection.	Given	the	history	of	civilization,	such	a	conclusion	seems	unavoidable.	If	there	is	an	independent	world,	this	distinction	makes	sense.	Barry	Singer,	"To	Believe	or	Not	to	Believe,"	in	Science	and	the	Paranormal,	ed.	is	determined,	as	precognition	suggests,	then	only	one	course	of	action	is	open	to	you,	and	you	are	not
free	to	do	otherwise.	The	opposing	attorney	will	try	to	undermine	that	reasoning	by	highlighting	the	differences	between	the	case	cited	and	the	current	case.	[Conclusion]	Therefore,	Socrates	is	mortal.	According	to	the	relativist	—	whether	a	subjectivist,	a	social	constructivist,	or	a	conceptual	relativist	—	everything	is	relative.	After	all,	if	what	is	"true
for	you"	isn't	necessarily	"true	for	me,"	should	I	really	worry	about	the	exact	dates	and	locations	of	the	upcoming	geological	upheavals	predicted	by	Ramtha	or	the	coming	of	the	"space	brothers"	in	2012	predicted	by	Jose	Arguellas?9	You	may	not	be	coming	from	where	I'm	coming	from,	but	I	know	that	relativism	isn't	true	for	me.	For	the	three	reasons
just	discussed	—	the	variable	nature	of	illness,	the	placebo	effect,	and	overlooked	causes	—	(and	a	few	others),	our	principle	must	always	guide	us	when	we	try	to	assess	anecdotal	evEnjoy	a	longer	and	i	d	e	n	c	e	:	Personal	experience	alone	generally	cannot	establish	the	effectiveness	of	a	healthier	life	with	treatment	beyond	a	reasonable	doubt.
According	to	people?	Contrary	to	what	von	Däniken	would	have	us	believe,	it	is	possible	to	apply	the	word	impossible	to	things.	Crumbaugh	and	John	Beloff	who	claim	that	they	began	their	research	as	sheep?	People	have	been	possessed	by	demons.	By	formulating	their	holds	barred.	But	which	reasons	are	good	reasons?	Its	heat-transmission
characteristics	are	similar	to	those	of	air.	John	R.	The	half-life	of	K-40	is	1.3	billion	years.	Moreover,	accepting	it	would	make	the	whole	field	of	parapsychology	untestable.	Those	who	accept	the	first	alternative	are	called	"external	realists,"	or	"realists"	for	short,	because	they	do	not	believe	that	reality	depends	on	our	thoughts	about	it.	—	BENJAMIN
DISRAELI	276	1.	This	view	is	not	unique	to	the	twenty-first	century,	however.	If	some	of	these	ideas	are	true,	knowing	anything	about	anything	(including	weird	stuff)	is	impossible.	Thomas	M.	Coyne,	"God	in	the	Details:	The	Biochemical	Challenge	to	Evolution,"	Nature,	September	19,	1996.	The	Secretaries	of	the	Navy	and	Treasury	prepared	three
ships	for	the	adventure,	but	the	newly	elected	President	Andrew	Jackson	put	an	end	to	the	project.	Even	some	Bigfoot	researchers	say	that	70	to	80	percent	of	sightings	are	hoaxes	or	mistakes.	So	in	the	absence	of	any	evidence	to	the	contrary,	we	are	justified	in	believing	what	reason	reveals.	Scientific	hypotheses	always	go	beyond	the	information
given.	45.	As	we'll	soon	see,	the	evidence	must	be	derived	from	THE	DOCTOR'S	EVIDENCE	243	objective,	scientific	investigation.	This	fact,	of	course,	doesn't	explain	every	UFO	sighting.	And	among	others	many	writers	about	nature	use	this	language.	"If	the	treatment	itself	is	harmless,	why	shouldn't	suffering	people	be	given	a	chance	to	try	it?
Lipton,	"The	National	Advisory	Committee	on	Hyperkinesis	and	Food	Additives	—	Final	Report	to	The	Nutrition	Foundation"	(Washington,	D.C.:	The	Nutrition	Foundation,	1980).	It	was	my	reality.	A	complete	run	consisted	of	325	consecutive	button	pushes	divided	into	thirteen	blocks	of	25.	The	Morning	Call,	October	2,	1989,	p.	If	logical	or	physical
possibility	were	grounds	for	eventual	actuality,	we	could	look	forward	to	a	world	containing	moon-jumping	cows	or	egg-laying	bunnies.	So	on	balance,	it's	best	to	urge	people	to	try	it,-	the	possi	ble	benefits	outweigh	the	possible	costs."	Promoters	may	believe	that	this	argument	is	especially	strong	if	the	treatment	has	some	pre-	258	liminary	evidence
in	its	favor	or	if	the	monetary	outlay	for	the	treatment	is	low.	What	is	the	argument	from	unnecessary	restrictions?	You	drink	a	cup	of	herbal	tea.	I	found	it	was	too	much	of	a	strain."6	FOUR:	RELATIVISM,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	You	have	a	leaking	faucet.	In	other	words,	we	can't	know	what	isn't	so.	Without	such	evidence,	intuition	in	this
sense	can't	be	considered	a	source	of	knowledge.	The	study	does	not	indicate	whether	a	cancer	treatmonitored	fifty-eight	people	who	were	given	ment	is	effective	was	not	mentioned.)	Two	daily	oral	doses	of	shark	cartilage	and	no	other	American	cancer	specialists	then	said	that	anticancer	treatment.	Why	can't	personal	experience	alone	establish	the
effectiveness	of	a	treatment	beyond	a	reasonable	doubt?	You	have	to	evaluate	the	subject,	was	criticized	for	one-sided	reporting	and	the	writer,	and	the	context.	CLAIMS	AND	A	R	G	U	M	E	N	T	S	DEDUCTIVE	ARGUMENTS	Our	reason	must	be	considered	as	a	kind	of	cause,	of	which	truth	is	the	natural	effect	—	DAVID	HUME	Whether	a	deductive
argument	is	valid	depends	on	the	form	or	structure	of	the	argument.	Asimov	and	Gish,	"The	Genesis	War."	47.	16.,	as	cited	in	Neher,	Psychology	oj	Transcendence,	p.	Since	the	above	reviews	were	written,	four	more	research	studies	have	appeared.	How	We	Know-.	JARVIS	It	is	well-known	that	expectations	have	a	profound	effect	on	the	degree	of
distress	that	an	individual	will	experience	when	in	pain.	It	also	holds	even	when	a	scientist	enthusiastically	endorses	the	validity	of	his	or	her	own	studies.	(To	explain	many	more	sightings,	other	facts	would	need	to	be	—	and	have	been	—	brought	to	bear.)	But	it	does	help	to	show	that	personal	observations	alone	aren't	proof	that	UFOs	—	that	is,
spacecraft	of	extraterrestrial	origin	—	are	real.	When	do	you	have	good	reason	for	doubting	that	a	proposition	is	true?	We	have	all	had	the	experience	of	awakening	and	not	remembering	any	dreams.	Like	judicial	decision	making,	it	relies	on	factors	of	human	judgment	that	resist	formalization.	tention	by	a	"60	Minutes"	program	focused	Like	all
animals,	sharks	do	get	cancer.	Relativism,	on	the	other	hand,	is	supposed	to	foster	tolerance,	implying	that	different	views	are	entitled	to	equal	respect	because	they're	equally	true.	A	rumor	arose	in	the	Millerite	camp	that	April	23,	1843,	was	the	exact	date	of	the	coming	of	Christ.	Dr.	X's	observations	of	several	patients	show	that	it	works.	Joe	is	not	a
bachelor	(not	p).	—	PLINY	THE	ELDER	T	H	E	O	R	I	E	S	AND	T	H	I	N	G	S	23	Quantum	Mechanics	and	ESP	Research	in	quantum	mechanics	has	revealed	physical	processes	that	some	people	believe	bear	a	striking	resemblance	to	purported	cases	of	ESP.	Is	their	statement	that	tolerance	of	other	views	is	a	good	thing	an	objectively	true	statement	or
not?	Unfortunately,	many	of	us	are	not	good	gamblers,	especially	when	it	comes	to	estimating	the	chances	of	a	proposition's	truth.	Some	ancillaries,	including	electronic	and	print	components,	may	not	be	available	to	customers	outside	the	United	States.	As	a	result,	you	form	the	belief	that	there	is	a	sheep	in	the	field.	Chances	are,	you	see	the	scene
from	the	perspective	of	someone	looking	at	it,	as	though	you	were	watching	yourself	on	television.	Ted	Schultz,	"A	Personal	Odyssey	through	the	New	Age,"	in	Not	Necessarily	the	New	Age	(Buffalo:	Prometheus	Books,	1988,	p.	Because,	outside	of	the	laboratory,	we	can't	establish	beyond	a	reasonable	doubt	that	these	factors	are	not	at	work,	we	can't
accept	anecdotal	evidence	at	face	value.	It	is	easy	to	see	the	evolutionary	advantage	of	this	whole	scheme,	with	its	"upward"	input	analysis:	if	our	transducers	were	hooked	directly	to	our	central	systems,	we	would	spend	most	of	our	time	seeing	(hearing,	etc.)	the	world	the	way	we	remember,	believe,	or	expect	the	world	to	be.	—	M	A	R	I	A	MITCHELL
P	E	R	C	E	I	V	I	N	G	:	T	R	U	E	OR	FALSE?	The	most	notorious	example	is	meteorites.	Well,	for	one	thing,	it's	less	messy.	17,	as	cited	in	ibid.	For	the	fourth	edition,	these	include	the	following	people:	Charles	C.	The	theology	students	soon	after	described	their	experiences	while	under	the	influence,	and	the	housewives	rated	those	confessions,	mixed	in
among	other	narratives	of	religious	ecstasy	as	well	as	other	nonecstatic	accounts,	without	knowing	where	they	came	from.	Carrol,	Health,	Quackery,	and	the	Consu	(Philadelphia:	Saunders,	1976),	p.	62.	If	light	rays	are	bent	by	massive	objects,	he	reasoned,	then	the	position	of	stars	whose	light	passes	near	the	sun	should	appear	to	be	shifted	from
their	true	position.	So	geological	and	astronomical	hypotheses	can't	usually	be	tested	in	the	laboratory.	Those	fragments	can	be	a	far	cry	from	what	actually	transpired.	Things	aren't	always	equal,	however.	So	the	total	possible	pairs	(without	duplicates)	of	five	events	is	given	by	the	formula	4	+	3	+	2	+	1,	or	10.	For	an	example	of	your	memory's
reconstructive	powers,	try	this:	Remember	an	instance	when	you	were	sitting	today.	But	taking	something	to	be	true	doesn't	make	it	true.	Buffalo:	Prometheus	Books,	1981.	Event	A	can	be	paired	with	B,	C,	D,	and	E,	producing	four	possible	pairs.	The	word	smashed	was	replaced	by	hit.	Moreover,	Moody's	questions	to	his	subjects	certainly	would	not
have	been	without	influence.29	But	our	memories	are	more	than	just	constructive	—	they're	also	selective.	File	loading	please	wait...	Reason	shows	us,	for	example,	that	if	A	is	bigger	than	B,	and	B	is	bigger	than	C,	then	A	is	bigger	than	C.	The	TT	hypothesis—	that	practitioners	can	detect	and	manipulate	an	"energyfield"and	thereby	cure	disease	—	is
highly	improbable,	to	say	the	least.	Scientists	gather	data	about	subjects,	their	health,	and	factors	that	may	influence	their	health.	The	results	for	a	1000-person,	cross	sectional,	stratified	cluster	sample	taken	from	the	San	Francisco	Bay	area	were	entirely	negative.53	More	recent	research	confirms	these	findings.	Some	do.	But	without	Blondlot's
knowledge,	Wood	tried	something	that	revealed	the	truth	about	N	rays.	The	conference	was	co-sponsored	by	the	Office	of	Medical	Applications	of	Research	(OMAR)	with	the	OAM	in	a	supporting	role.	They're	not	100	percent	reliable,	but	the	beauty	of	the	scientific	method	is	that	it	can	determine	when	they're	not.	But	it	also	means	that	seeing	is	often
not	believing	—	rather,	the	reverse	is	true.	If	so,	the	argument	is	invalid.	Mysticism	is	just	tomorrow's	science	dreamed	today.	In	that	event	and	others	since,	our	coals	have	been	at	least	as	hot	as	Robbins's	and	our	fire	at	least	as	long.	One	of	the	most	difficult	features	of	planetary	motion	to	account	for	is	the	fact	that	certain	planets,	at	certain	times,
seem	to	reverse	their	direction	of	C	R	I	T	E	R	I	A	OF	ADEQUACY	195	Planet	>	Epicycle	Uniform	<	angular	motion	/	/-"••:•	o	o	Earth	Deferent	v.	Gamow,	George.	It	got	its	single	biggest	boost	from	the	hundredth	monkey	phenomenon	(mentioned	in	Chapter	1),	a	story	told	by	Lyall	Watson	in	his	book	Lifetide.	The	theory	of	evolution	came	to	British
naturalist	Alfred	Russell	Wallace	while	in	a	delirium.	The	results	of	a	well-done	study	can	support	(provide	evidence	for)	the	hypothesis	or	fail	to	support	it.	The	minimum	requirement	for	an	argument	is	at	least	one	premise	and	a	conclusion.	If	two	hypotheses	do	equally	well	with	regard	to	all	the	other	criteria	of	adequacy,	the	one	with	greater
fruitfulness	is	better.	But	the	powerful	thrust	of	the	piece,	can	be	used	to	mean	everything	from	"very	and	the	media	message,	is	that	the	'mays'	are	probable	but	not	certain"	to	"virtually	no	chance	but	quibbles."13	whatsoever."	Too	often,	scientists	use	may	to	All	words	used	to	weasel,	of	course,	can	also	convey	a	certain	level	of	probability	regarding
have	legitimate	uses.	John	Calvin,	Institutes	ojthe	Christian	Religion,	trans.	He	claims	to	have	been	visited	by	a	sailor	who	appeared	on	the	deck	of	his	ship	several	times	during	his	journey	and	kept	him	company.45	Research	also	indicates	that	the	self-denial	and	self-discipline	practiced	by	the	mystics	can	have	the	same	effect	on	the	brain	as
hallucinogenic	drugs.46	As	we	all	know	from	our	dreams,	the	brain	is	capable	of	producing	vivid	hallucinations.	Do	research	on	the	Internet	to	find	out	exactly	how	Randi	and	others	do	their	Geller-like	spoon	bending.	Vitamin	E	works."	The	late	Norman	Cousins,	former	editor	of	Saturday	Review,	was	one	of	many	prominent	people	who	put	much
weight	on	anecdotal	evidence.	But	this	assumption	is	unwarranted.	As	Hines	says,	These	additions	and	embellishments	were	purely	the	creation	of	the	witnesses'	minds:	not	because	they	were	crazy,	drunk,	or	stupid,	but	because	that	is	the	way	the	human	brain	works.	Therefore,	Socrates	is	mortal.	Use	of	the	terms	professor,	doctor,	or	nutritionist
may	be	spurious.	There	is	the	prospect	of	criminal	prosecution	based	upon	fraudulent	practices.	R	Chapman,	"The	Genesis	of	Popular	but	Erroneous	Psychodiagnostic	Observations,"	Journal	oj	Abnormal	Psychology	71	(1967):	1	9	3	-	2	0	4	.	Much	research	has	shown	that	individuals	are	poor	intuitive	scientists	and	that	they	recreate	a	set	of	known
cognitive	biases.	This	book	is	designed	to	help	you	answer	such	questions.	—	O	S	C	A	R	WILDE	The	path	of	sound	credence	is	through	the	thick	forest	of	skepticism.	Consequently	an	argument	from	analogy	can	be	successful	only	if	the	dissimilarities	between	the	things	being	compared	are	insignificant.	constructed	a	device	consisting	of	a	panel
containing	sixteen	unmarked	—	LORD	GREVILLE	buttons	arranged	in	a	circle.	—	A	L	F	R	E	D	NORTH	WHITEHEAD	194	Interestingly	enough,	even	though	considerations	of	fruitfulness	and	scope	loomed	large	in	the	minds	of	many	of	those	scientists	who	accepted	Einstein's	theory,	simplicity	was	what	Einstein	saw	as	its	main	virtue.	They	include
several	kinds	of	human	studies	whose	names	you	often	see	in	the	titles	of	medical	articles	—	case-control,	cohort,	cross-sectional,	prospective.	But	if	it	must	happen	—	if	it's	unavoidable	—	then	no	one	is	free	to	prevent	it	from	happening.	As	we've	seen,	humans	possess	at	least	four	faculties	that	put	us	in	touch	with	the	world:	perception,
introspection,	memory,	and	reason.	Some	people	have	said	that	they've	been	making	fake	footprints	for	decades.	Rosa,	E.	An	inductive	argument	that	fails	to	do	this	is	said	to	be	weak.	Pick	one	that	you	strongly	believe	(or	make	up	one	of	your	own)	and	ask	yourself:	What	evidence	would	persuade	me	to	change	my	mind	about	the	statement?	In	that
case,	the	scientific	community	enters	a	state	of	crisis	and	begins	to	look	for	a	new	paradigm	that	would	explain	the	anomaly.	3	(Summer	1993):	37-39.	E.,	and	L.	But	few	of	these	links	would	be	causal.	Actress	Shirley	MacLaine,	for	example,	declared	in	the	introduction	to	her	book	Out	on	a	limb:	If	my	search	for	inner	truth	helps	give	you,	the	reader,
the	gift	of	insight,	then	I	am	rewarded.	It	was	ad	hoc	in	the	truest	sense	of	the	term.	What	distinguishes	genuine	scientific	hypotheses	from	pseudoscientific	ones,	he	claims,	is	that	the	former	are	Jalsifiabk.	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	REALITY	89	WE	EACH	CREATE	OUR	OWN	REALITY	The	view	of	the	second	man	is	that	we	each	create	our
own	reality.	Then	you	read	this	statement	in	a	magazine:	"Good	news:	Some	nutritional	scientists	believe	that	taking	vitamin	C	can	prevent	colds."	Technically,	the	claim	is	true.	15	Nevertheless,	quantum	mechanics	has	shown	that	things	are	related	to	one	another	in	ways	that	were	undreamed	of	several	decades	ago.	"Ghosts	are	real"	is	not	a	good
candidate	for	examination	because	it's	vague	and	nonspecific.	but	truth	is	truth."50	pushing.	Ilga's	ability	was	apparently	one	that	she	had	developed	on	her	own	to	compensate	for	her	rather	severe	intellectual	deficit.	39-42.	Although	Shackleton	only	scored	at	chance	levels	with	the	target	cards,	his	guesses	correlated	remarkably	well	with	the	card
immediately	following	the	target	card.	Ray	Hyman,	"Occult	Health	Practices,"	in	The	Health	Robhers,	ed.	Having	knowledge,	then,	would	seem	to	require	having	good	reasons	for	what	you	believe.	No.	What	a	study	lacks	in	quality	cannot	be	made	up	in	quantity.	The	risk	of	being	misled	by	the	placebo	effect	is	why	scientists	include	a	placebo	group	in
medical	studies.	Buffalo:	Prometheus	Books,	1989.	The	world	has	some	properties	that	are	not	affected	by	the	conceptual	scheme,	just	as	the	dough	has	some	properties	that	are	not	affected	by	the	cookie	cutter.	But	then	some	researchers	decided	to	conduct	a	controlled	study	of	the	surgical	procedure	in	angina	patients.	They	write:	It	was	not	simply
that	TRF	was	conditioned	by	social	forces,-	rather	it	was	constructed	by	and	constituted	through	microsocial	phenomena.	46.	George	Abell	and	Barry	Singer	(New	York:	Scribner's,	1981),	p.	To	see	this	point,	consider	the	case	of	David	Koresh,	the	former	leader	of	the	Branch	Davidians,	who	died	when	the	cult's	headquarters	near	Waco,	Texas,	burned
down	in	1993.	For	example,	a	conditional,	or	ifthen,	statement	is	compound	because	it	contains	at	least	two	statements.	Ianna	surveyed	hundreds	of	people	to	determine	if	there	is	any	truth	to	the	astrologists'	claim	that	there	is	a	correlation	between	sun	sign	(the	zone	of	the	zodiac	that	the	sun	was	in	when	you	were	born)	and	physical	features.	W	K.
Chapter	8	explains	the	principles	that	should	be	used	in	evaluating	alternative	health	claims.	Any	tendency	to	increase	the	ratio	of	surface	area	to	weight	would	help,	for	example	flaps	of	skin	growing	out	in	the	angles	of	joints.	Once	the	senders	have	viewed	the	clip,	the	subjects	are	asked	to	describe	the	images	they	are	seeing.	33.	Scientists	have	no
evidence	of	intelligent	life	on	other	planets.	These	principles	are	called	the	laws	of	thought	because	without	them	thought	—	as	well	as	communication	—	would	be	impossible.	In	1940	I	utilized	further	methods	with	high	school	students,	again	with	negative	results.75	Psychologist	John	Beloff	was	also	unable	to	find	any	positive	evidence	for	psi:	I
recently	completed	a	seven-year	programme	of	parapsychological	research	with	the	help	of	one	full	time	research	assistant.	And	if	we	can't	translate	their	utterances,	we	have	no	reason	to	suppose	that	they	even	have	a	conceptual	scheme.	Do	you	believe	that	reverse	speech	exists?	There	are	also	reports	of	people	feeling	a	"sense	of	presence,"	as
though	another	person,	invisible,	is	close	by.	What	evidence	is	offered	to	support	the	claim	that	cancer	is	caused	by	a	parasite?	228	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	34.	It	has	been	claimed	that	the	reason	for	this	lack	of	evidence	is	that	psi	cannot	be	used	for	personal	gain.	Frenkel,	one	of	the	Soviet	Union's	growing	number	of
psychic	healers	and	mentalists,	claimed	he	used	his	powers	to	stop	bicycles,	automobiles	and	streetcars.	But	you	still	don't	know	that	it	is,	for	the	test	you	performed	doesn't	establish	its	effectiveness	beyond	a	reasonable	doubt.	In	It's	All	in	the	Playing,	she	tells	how	she	scandalized	guests	at	a	New	Year's	Eve	party	when	she	expressed	solipsistic
sentiments:	I	began	by	saying	that	since	I	realized	I	created	my	own	reality	in	every	way,	I	must	therefore	admit	that,	in	essence,	I	was	the	only	person	alive	in	my	universe.	To	date,	no	one	has	been	able	to	claim	it.	The	nations	could	relax	their	suspicious	fear	of	each	other's	secret	machinations.	And	if	heavenly	bodies	control	the	Earth's	destiny,
maybe	they	control	ours	as	well.	But	they	said	that	they	saw	three	luminous	objects,	not	one.	Gaynor	(New	York:	Philosophical	Library,	1949),	pp.	Every	apparent	counterexample	can	be	explained	away	by	appeal	to	the	unconscious.	As	one	creationist	remarks:	"This	would	be	the	creation,	not	of	an	appearance	of	age,	but	of	an	appearance	of	evil,	and
would	be	contrary	to	Gods	[sic]	nature."	49	The	creationists	do	not	want	to	make	God	out	to	be	a	deceiver.	These	concepts	provide	categories	into	which	the	items	of	our	experience	can	be	placed.	No,	for	they	are	based	on	well-known	facts	about	human	behavior.	In	the	process	of	making	up	their	minds,	they	brought	the	structure	of	the	molecule	into
existence.	This	combination	of	claims	—	a	claim	(or	claims)	supposedly	giving	reasons	for	accepting	another	claim	—	is	known	as	an	argument.	The	salvations	that	may	save	the	world	will,	every	one	of	them,	be	traced	back	to	science.	Has	modern	physics	vindicated	the	visions	of	the	mystics?	Discuss	what	harm	there	is	in	this	action.	Plato	agrees.	As	a
result,	you	have	a	very	good	reason	for	believing	that	you	will	lose.	Replication	is	necessary	to	ensure	that	we're	not	fooling	ourselves	or	being	fooled	by	others.	When	that	day	came	and	went,	the	Millerites	eagerly	awaited	March	21,1844,	the	final	date	indicated	in	Miller's	original	prophecy.	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N
A	L	E	X	P	E	R	I	E	N	C	E	Here's	how	some	of	these	peculiarities	operate	and	how	powerful	they	can	be.	Either	way,	relativists	defeat	themselves.	471.	For	these	reasons	and	a	few	more	to	be	discussed	in	this	chapter,	we	can	say	the	following:	Single	medical	studies	generally	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.
A	fact,	in	the	sense	we	are	using	it	here,	is	a	true	proposition.	In	a	good	argument,	the	conclusion	follows	from	the	premises.	If	yes,	what	form?	How	might	the	constructive	nature	of	your	perceptions	play	a	role	in	what	you	experience	while	you're	walking	at	night	through	a	graveyard	said	to	be	visited	by	spirits	of	the	dead?	As	of	we	would	like	to
enter	official	contact	through	an	2004,	they	claimed	to	have	successfully	cloned	embassy"	five	human	beings.	If	Jones	sends	his	message	at	three,	Alpha's	reply	could	reach	him	before	one.	"Two	studies	seldom	have	identical	sources	of	error	or	bias,"	says	Vogt.	By	chance	alone,	the	subjects	should	be	able	to	identify	the	correct	clip	75	percent	of	the
time.	Aristotle,	in	Book	IV	of	the	Metaphysics,	put	the	point	this	way:	If	all	are	alike	both	wrong	and	right,	one	who	is	in	this	condition	will	not	be	able	either	to	speak	or	to	say	anything	intelligible,-	for	he	says	at	the	same	time	both	"yes"	and	"no."	And	if	he	makes	no	judgment	but	"thinks"	and	"does	not	think,"	indifferently,	what	difference	will	there
be	between	him	and	a	vegetable?5	Why,	sometimes	before	breakfast	I've	believed	as	many	as	six	impossible	things.	The	nearest	I	can	tell	you	is	it	looked	like	a	boat	that	had	turned	upside	down.	Fulfilling	any	one	of	these	criteria,	however,	is	neither	a	necessary	nor	a	sufficient	condition	for	being	a	good	hypothesis.	Doing	so	proves	accurate	enough,
often	enough,	for	us	to	make	our	way	in	the	world	So,	in	the	aftermath	of	an	extraordinary	personal	experience,	it's	no	wonder	when	someone	asks,	"Can	we	reasonably	deny	the	evidence	of	our	own	senses?"—and	concludes,	"No!"	35	—	S	U	F	I	SAYING	SEEMING	AND	BEING	In	the	fields	ofobservation	chance	favors	only	the	mind	that	is	prepared.	If,
under	hypnosis,	you	recall	living	two	hundred	years	ago	and	can	vividly	remember	doing	and	seeing	things	that	you've	never	experienced	in	your	present	life,	isn't	this	proof	that	you	lived	a	"past	life"?	Many	people	believe	that	evolution	is	incompatible	with	religion,	for	it	not	only	contradicts	the	Biblical	story	of	creation,	but	it	suggests	that	our	lives
are	purposeless	and	devoid	of	meaning.	Eugene	Emery	Jr.	investigated	iridology	and	even	arranged	for	a	test	of	the	diagnostic	ability	of	three	iridologists	in	Rhode	Island	(which	they	failed).	Office	of	Technology	Assessment,	Unconventional	Cancer	Treatment,	p.	Clearly,	there's	enough	data	in	your	room	to	keep	you	busy	for	the	rest	of	your	life.
Whatever	the	correct	analysis	of	knowledge	turns	out	to	be,	however,	Plato's	basic	insight	still	stands:	Knowledge	is	properly	grounded	true	belief.	But	how	would	we	distinguish	correct	interpretations	from	incorrect	ones?	Using	a	deck	of	cards	designed	by	his	colleague	Carl	Zener,	Rhine	tried	to	determine	whether	it	was	possible	for	a	subject	to
correctly	identify	the	symbols	on	the	cards	without	coming	into	sensory	contact	with	them.	It	may	contain	the	combination	of	factors	that	is	possibly	the	most	powerful	'ignition'	for	every	func-	of	animal	cells	into	humans)	can	prevent	aging.	A	person	goes	to	a	quack	and	gets	better.	If	we	did,	"none	of	our	thoughts	and	feelings,	not	even	our	scientific
doctrines,	not	even	our	disbeliefs,	could	retain	any	value	as	revelations	of	the	truth,	for	every	one	of	them	without	exception	flows	from	the	state	of	their	possessor's	body	at	the	time."49	The	fact	that	an	experience	is	produced	by	a	certain	physiological	state,	then,	can't	by	itself	show	that	the	experience	is	erroneous.	The	best	indication	for	scientists
that	they	know	how	something	works	is	that	they	can	successfully	predict	what	it	will	do.	We've	seen	why	we	can't	escape	the	fact	that	there	is	indeed	such	a	thing	as	objective	truth.	Honorton's	hypothesis	is	that	if	psi	exists,	the	images	seen	by	the	subjects	should	match	the	images	transmitted	by	the	senders	more	often	than	would	be	expected	by
pure	chance.	I	have	treated	over	fifty	cancer	patients	with	Formula	77,	and	80	percent	of	them	felt	100	percent	better.	In	6,	it's	the	objective	investigations	of	science.	It's	a	duck,"	said	the	first	man.	After	twelve	weeks,	none	the	results	were	intriguing.	It's	also	vulnerable	to	all	kinds	of	influences	that	guarantee	that	our	memories	will	frequently	be
inaccurate.	The	CRITICAL	READING	AND	WRITING	173	messages	can	be	understood	by	recording	normal	speech	and	playing	it	in	reverse.	86.	Many	people,	past	and	present,	have	embraced	this	idea	and	thought	it	both	liberating	and	profound.	But	this	hypothesis	was	soon	seen	for	what	it	really	was	—	a	desperate	attempt	to	save	the	theory	from
the	facts.	The	evidence	for	this	theory	is	impressive.	By	plugging	different	numbers	into	the	variables	for	mass	in	Einstein's	equations,	however,	physicist	Gerald	Feinberg	found	that	if	something	had	imaginary	mass	(mass	represented	by	an	imaginary	number),	it	would	be	physically	possible	for	it	to	travel	faster	than	the	speed	of	light.	Rothman,	A
Physicist's	Guide	to	Skepticism	(Buffalo:	Prometheus	Books,	1988),	p.	Probably	the	main	reason	scientists	do	not	accept	the	Bigfoot	claim	is	that	it	conflicts	with	what	we	already	know.	Then,	when	different	sets	of	hyped	results	conflict,	there's	confusion,	and	scientists	look	as	though	they	can't	make	up	their	minds.	In	an	attempt	to	determine	the
extent	to	which	psychological	experimenters	can	nonverbally	influence	their	subjects,	he	devised	the	following	experiment.	Doron	Nof	and	Nathan	Paldor,	"Are	There	Océanographie	Explanations	for	the	Israelites'	Crossing	of	the	Red	Sea?"	Bulletin	oj	the	American	Meteorological	Society	73	(1992):	3	0	4	-	1	4	.	Not	all	sciences	can	perform	controlled
experiments,	because	not	all	natural	phenomena	can	be	controlled.	If	creationism	met	the	criteria	of	adequacy	as	well	as	evolution	does,	it	would	be	as	good	a	theory	as	evolution	—	but	it	doesn't.	M.	Promoting	the	treatment	is	not	likely	to	result	in	a	net	benefit	for	people,	but	a	net	harm.	Cited	in	Garvin	McCain	and	Erwin	Segal,	The	Game	of	Science
(Pacific	Grove,	Calif.:	Brooks/Cole,	1988),	pp.	25	The	fact	that	Einstein's	theory	had	greater	scope	than	Newton's	was	a	powerful	argument	in	its	favor.	Since	the	supposition	that	our	beliefs	create	reality	leads	to	a	logical	contradiction,	we	must	conclude	that	reality	is	independent	of	our	beliefs.	The	point	is	that	the	existence	of	an	independent	world
explains	our	experiences	better	than	any	known	alternative.	Space	aliens	are	abducting	your	neighbors.	27.	But	a	determinate	structure	is	not	enough	for	scientific	understanding,-	we	also	need	a	means	of	apprehending	it.	Milton	and	R.	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AND	C	R	I	T	E	R	I	A	OF	ADEQUACY	205	Behe's	favorite	example	of	an
irreducibly	complex	mechanism	is	a	mouse	trap.	Robert	Basil,	"Graphology	and	Personality:	Let	the	Buyer	Beware,"	in	Frazier,	The	Hundredth	Monkey,	p.	These	were	so	numerous	and	so	readily	available	that	much	of	Rhine's	work	during	the	1930s	may	be	safely	ignored.	Laudan	(Boston:	Reidel,	1983),	p.	Prescient	individuals	may	simply	have
especially	sensitive	tachyon	receptors.	The	hypothesis	that	our	sensations	are	caused	by	a	computer	that	directly	stimulates	our	brains	is	not	as	simple	as	the	hypothesis	that	they	are	caused	by	physical	objects,-	it	raises	more	questions	than	it	answers,-	and	it	makes	no	testable	predictions.	It	means	they're	worthless.	The	practices	of	the	mystics	can
apparently	induce	the	brain	to	manufacture	the	chemicals	needed	Refusal	to	believe	to	produce	hallucinations	during	the	waking	state.	What	is	the	function	of	the	scientific	method?	Spontaneous	remissions	of	cancer,	even	particularly	lethal	types,	have	also	been	documented.	"It	may	be	objected,"	writes	Gosse,	"that	to	assume	the	world	to	have	been
created	with	fossil	skeletons	in	its	crust	—	skeletons	of	animals	that	never	really	existed—is	to	charge	the	Creator	with	forming	objects	whose	sole	purpose	was	to	deceive	us.	To	establish	the	existence	of	a	previously	unknown	animal,	scientists	insist	on	better	evidence	than	eyewitness	reports.	Psychologists	theorize	that	the	cause	of	this	apparent
movement	is	small,	involuntary	movements	of	the	eyeball.	Carl	Sagan,	Broca's	Brain	(New	York:	Ballantine,	1979),	p.	Often	a	treatment	is	administered	when	the	patient's	condition	is	deteriorating.	When	this	casting	is	done,	however,	the	results	are	still	negative.	I	have	not	found	on	comparing	notes	with	other	parapsychologists	.	What	if	A	believes
that	the	Earth	is	round,	and	B	believes	it's	flat?	25	ON	KNOWING	THE	FUTURE	29	He	alone	is	free	who	lives	with	free	consent	under	the	entire	guidance	of	reason.	Gerald	Feinberg,	"Particles	That	Go	Faster	Than	Light,"	Scientific	American,	February	1970,	pp.	41	So	evolution	is	testable.	Levy	Jr.,	the	man	Rhine	picked	to	succeed	him	as	head	of	his
parapsychology	laboratory.	Ever	since	we	moved	into	the	house,	the	lights	have	occasionally	flickered	and	gone	dim.	Sir	James	Frazer,	The	Illustrated	Golden	Bough	(New	York:	Doubleday,	1978),	pp.	•	26	percent	believe	in	witches.	At	times	you	have	serious	doubts	as	to	whether	you	have	made	the	right	decision	or	done	the	right	thing.	Chapter	6
provides	an	overview	of	the	structure	underlying	all	good	reasoning	—	logic.	It's	possible	that	the	experimenters	unconsciously	revealed	to	the	subjects	which	pills	were	placebos	and	which	weren't.	Is	Jane's	conclusion	reasonable?	DISCUSSION	QUESTIONS	225	3.	Henry	Morris,	president	emeritus	of	the	Institute	for	Creation	Research,	and	Martin
Clark,	for	example,	assert:	sense	of	religion	or	of	a	morally	worthwhile	life.	So	coherence	is	a	necessary	condition	for	justification.	They	are	unreliable	because	of	the	influence	of	expectancy	and	belief,	the	effects	of	stress,	selective	attention,	memory	construction,	poor	observational	conditions	(darkness,	faint	stimuli,	etc.),	and	other	factors.	One	of
these	witnesses	used	her	binoculars	to	get	a	good	look	at	the	UFO.	Zusne	and	Jones,	Anomalistic	Psychology,	p.	[Premise]	My	instructor	says	that	ghosts	are	real.	Therefore,	every	human	is	made	of	tin.	—	W	I	L	L	I	A	M	T.	SOURCES	OF	KNOWLEDGE	All	our	knowledge	has	its	origins	in	our	perceptions.	The	trouble	with	most	people	is	that	they	think
with	their	hopes	or	fears	or	wishes	rather	than	with	their	minds.	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AND	C	R	I	T	E	R	I	A	OF	ADEQUACY	The	rate	at	which	this	decay	takes	place	differs	for	different	types	of	atoms.	2.	5	(September/October	1975):	4	-	6	.	Some	35%	of	the	cases	studied	experienced	relief.	Perhaps	they	failed	to	employ	adequate
controls	to	prevent	other	factors	from	producing	the	result.	Consider	this	argument	form:	Logic	is	the	armory	of	reason,	furnished	with	all	offensive	and	defensive	weapons.	Some	things	are	logically	impossible,	others	are	physically	impossible,	and	still	others	are	technologically	impossible.	The	conclusion	follows	logically	from	the	premises	—	even
though	the	premises	are	false.	There	are	reasons	why	such	actions	would	not	be	enough.	Doesn't	that	prove	that	some	psychic	detectives	are	real?	Some	of	the	subjects	were	asked,	"About	how	fast	were	the	cars	going	when	they	smashed	into	each	other?"	The	others	were	asked	the	same	question	with	a	subtle	difference.	The	laws	of	thought,	then,
not	only	determine	the	bounds	of	the	rational,-	they	also	determine	the	bounds	of	the	real.	What	is	an	argument?	9-14.	Overlooking	or	rejecting	this	possibility	plays	a	part	in	countless	bizarre	cases	of	pareidolia	—	like	Maria	Rubio,	the	New	Mexico	housewife	who	in	1977	noticed	the	odd	shape	of	skillet	burns	on	one	of	her	tortillas.	Similarly,	since
contradiction	is	a	relation	between	propositions,	only	propositions	can	contradict	one	another.	There	is	no	formula	for	generating	hypotheses.	Tertullian,	"On	the	Flesh	of	Christ,"	Apology.	Preliminary	tests	are	usually	conducted	by	associates	of	the	JREF	at	the	site	where	the	applicant	lives.	Did	the	crystal	heal	you?	Was	there	a	change	in	your	diet	in
the	last	day	that	finally	eased	your	digestion?	In	either	case,	if	we	are	successful,	we	are	likely	to	increase	our	knowledge	and	expand	our	understanding—which	is,	after	all,	the	main	reason	we	use	critical	thinking	in	the	first	place.	So	the	universe	must	have	a	designer.	25.	That	may	be	the	case,	but	the	fact	that	he	said	168	SIX:	A	R	G	U	M	E	N	T	S
GOOD,	BAD,	AND	W	E	I	R	D	it	doesn't	justify	our	believing	it.	Furthermore,	no	ordinary	object	(having	a	rest	mass	greater	than	zero)	can	go	faster	than	the	speed	of	light	for,	at	that	speed,	it	would	have	infinite	mass.	Is	it	logically	possible	to	travel	backward	in	time	and	live	in	a	former	era?	Medical	studies	can	vary	in	more	than	just	quality.	Infinity.
Would	you	be	remiss	if	you	left	it	out	of	your	final	report?	THE	REASONS	OF	SCIENCE	Now	we	come	to	a	different	set	of	reasons	for	accepting	the	claim	that	a	treatment	is	efficacious	—	those	based	on	science.	Then	answer	this	question:	What	are	the	implications	for	the	Geller	hypothesis	(spoon	bending	by	mind	powers)	of	the	magicians'
duplication?	Conducting	medical	research	is	exacting	work,	and	many	things	can	go	wrong	—	and	often	do.	188.	Maybe	onefineday	cats	and	dogs	will	indeed	tumble	from	the	clouds	and	surprise	us	all.	Belief,	Justification,	and	Knowledge.	Scientists	try	to	solve	these	puzzles	by	utilizing	the	conceptual	resources	provided	by	the	paradigm.	Or	how	about
this	pair:	Vitamin	E	easesfibrocysticbreast	disease	(breast	lumps),	and	vitamin	E	is	not	effective	against	fibrocystic	breast	disease.	James	is	right	in	claiming	that	the	decision	to	show	kindness	to	strangers	can	be	rational.	The	formula	isn't	carved	in	stone	—	it's	simply	one	way	to	show	how	to	apply	the	principles	that	we	all	must	apply	if	we're	to	make
sense	of	any	unusual	(or	not	so	unusual)	claim.	Readings	in	Cognitive	Science	(Cambridge:	Cambridge	University	Press,	1977),	pp.	Peer	review	in	the	sciences	is	usually	penetrating	and	critical.	They	weren't	lying	about	their	observations,	and	they	didn't	imagine	their	experience.	How	did	wings	get	their	start?	The	control	group	is	essential.	They	run
away	from	a	man's	mind,-	so	they	are	not	worth	much	until	you	tether	them	by	working	out	the	reason.	Even	those	who	don't	believe	in	a	treatment,	however,	may	have	a	placebo	response.	Others	say	that	it's	pointless	to	ask	whether	the	story	is	factual	—	it's	a	metaphor	or	myth	and,	as	such,	is	as	true	as	science.	Most	of	these	flaws	can	be	detected
only	by	qualified	experts.	In	the	United	States,	we	see	the	figure	of	a	man	in	it.	39ff.	It	leads	many	to	conclude	that	reason	just	doesn't	apply,	that	rationality	has	shown	up	at	the	wrong	party.	171	7.	Irreducibly	complex	biochemical	systems	pose	a	problem	for	evolutionary	theory	because	it	seems	that	they	could	not	have	arisen	through	natural
selection.	In	Rhine's	earliest	and	most	successful	experiments,	the	subject	and	the	experimenter	sat	at	opposite	ends	of	a	table	in	the	middle	of	which	was	a	thin	partition	that	prevented	the	subject	from	seeing	the	cards.	I	tried	it,	and	it	worked.	I	am	particularly	pleased	by	the	book's	clearheaded	assessment	of	scientific	realism	at	a	time	when	it	has
become	fashionable	in	New	Age	circles	to	think	of	the	laws	of	science	as	not	"out	there,"	but	somehow	a	projection	of	our	minds	and	cultures.	Daniel	Druckerman	and	John	Swets,	eds.	If	you	honestly	believe	any	of	these	ideas,	you	cut	your	chances	of	ever	discovering	what's	real	or	true.	They	all	predict	novel	facts,	facts	which	had	been	either
undreamt	of,	or	have	indeed	been	contradicted	by	previous	or	rival	programs.	In	other	words,	if	we	have	good	reason	for	believing	a	proposition	to	be	false,	we	are	not	justified	in	believing	it	to	be	true,	even	if	all	of	our	sensory	evidence	indicates	that	it	is.	Which	of	these	claims	is	true?	2	5	,	as	cited	in	ibid.	In	fact,	little	of	the	entire	value	system	under
which	human	society	has	developed	would	survive	the	establishment	of	a	thoroughgoing	philosophy	of	physicalism.	THE	REASONS	OF	SCIENCE	259	between	disease	or	health	and	other	key	factors.	This	action	shows,	says	James,	that	belief	without	evidence	can	be	rational.	A	good	argument	gives	you	good	reasons	for	accepting	the	conclusion.	This
reconstructive	process	is	inherently	inexact.	Second,	unlike	most	similar	books,	the	authors	heavily	stress	principles	that	help	you	critically	evaluate	outlandish	claims	—	and	tell	you	why	these	principles	are	so	important.	Until	we	learn	enough	about	Rhine's	energy	to	make	an	independent	determination	of	its	existence,	there	is	no	good	reason	to
believe	that	it	exists.	They're	designed	to	see	if	anything	is	out	there,	to	determine	if	larger	clinical	trials	should	be	done.	[Premise]	Since	/^e's	reading	about	weird	things	now,	[Conclusion]	he	will	get	the	shakes.	In	so	far	as	their	only	recourse	to	that	world	is	through	what	they	see	and	do,	we	may	want	to	say	that	after	a	revolution	scientists	are
responding	to	a	different	world.	The	mind	skips	ahead,	so	to	speak.	As	Alan	Bloom	reveals:	As	scarce	as	truth	is,	the	supply	has	always	been	in	excess	of	the	demand.	John	Hick,	Death	and	Eternal	Lije	(San	Francisco:	Harper	and	Row,	1976),	p.	But	is	it	reasonable	to	believe	that	there	is	only	one	person	in	the	world	and	that	that	person	creates
everything	there	is	by	merely	thinking	about	it?	They	were	also	to	leave	traces	of	the	Elohim	so	that	we	would	be	able	to	recognize	them	as	our	creators	and	fellow	human	beings	when	we	had	advanced	enough	scientifically	to	understand	them.	R.	15-16.	(No	physical	touching	of	the	body	is	involved,	though.)	In	particular,	they	say	that	they	can	cure
disease	by	"balancing"	people's	fields,	which	are	said	to	extend	four	to	eight	inches	from	the	surface	of	the	skin.	Time	Travel	and	Other	Mathematical	Bewilderments.	Even	if	a	large	number	of	people	consistently	believe	something,	its	credibility	may	be	negligible.	One	of	the	most	common	is	the	sheep-^oat	effect,	studied	extensively	by	Gertrude
Schmeidler.	Intellectually	we've	accepted	the	situation,	but	emotionally	we	haven't.	Accounts	of	a	doctor's	observations	of	individual	patients	are	called	case	reports	(also	case	series,	case	histories,	and	descriptive	studies).	Dr.	Raymond	Bernard	claims	that	the	UFOs	do	not	come	from	outer	space	but	from	the	center	of	the	Earth.	Yet	participants	in
the	PK	parties	are	convinced	that	they	have	both	witnessed	and	personally	produced	paranormal	metal	bending.	Suppose	that	a	seer	knows	that	you	will	get	up	at	8:00	A.M.	tomorrow.	According	to	these	thinkers,	most	of	us	are	deluded	about	the	actual	extent	of	our	knowledge.	While	the	patient	was	being	treated	by	the	doctor,	did	the	patient	change
his	diet,	his	daily	routine,	his	sleep	patterns,	his	physical	activities,	his	stress	level?	They	are	all	con	artists.	The	Christian	mystic,	Saint	John	of	the	Cross,	described	the	experience	this	way:	The	end	I	have	in	view	is	the	divine	Embracing,	the	union	of	the	soul	with	the	divine	Substance.	The	famous	Wilson	photograph	has	been	reported	to	be	a	fake,	a
staged	picture	of	a	model	of	a	sea	serpent	attached	to	a	toy	submarine.	Cornacchia	and	Barrett,	Consumer	Health,	pp.	He	states	that	"Nature	has	provided	us	with	a	miniature	television	screen	showing	the	most	remote	portions	of	the	body	by	way	of	nerve	reflex	responses."	He	also	claims	that	iridology	reveals	"tissue	strengths	and	weaknesses"	as
well	as	"nutritional	and	chemical	needs."	His	booklet,	Iridology	Simplified,	relates	more	than	thirty	diseases	and	conditions	(including	arthritis,	biliousness,	gallstones,	obesity	and	tuberculosis)	to	"mineral	deficiencies."	.	There	could	be	no	such	thing	as	knowledge,	for	if	nothing	is	true,	there	can	be	nothing	to	know.	For	example,	the	chemist	August
Kekulé	discovered	the	benzene	ring	while	staring	at	a	fire	and	seeing	the	image	of	a	serpent	biting	its	tail.	In	the	1980s	and	1990s,	interest	in	the	phenomenon	grew	as	crop	circles	proliferated	throughout	the	world.	Hiley,	"On	the	Intuitive	Understanding	of	Nonlocality	as	Implied	by	Quantum	Theory,"	Foundations	oj	Physics	5	(1975):	9	5	-	9	6	.	—	R	I
C	H	A	R	D	WHATELY	REASONS	AND	EVIDENCE	Reasons	confer	probability	on	propositions.	The	Consensus	Conference	did	not	invite	or	present	authors	of	those	studies.	Your	friend's	report	conflicts	with	what	you	heard	on	the	news	last	night,	but	given	the	variability	of	the	weather	and	the	possibility	that	your	friend	might	have	heard	a	more
recent	weather	report,	the	claim	is	not	altogether	implausible.	7	Hypotheses	are	needed	for	scientific	observation	because	they	tell	us	what	to	look	for—they	help	us	distinguish	relevant	from	irrelevant	information.	Buffalo:	Prometheus	Books,	1984.	—	ROBERT	FROST	Nature	never	breaks	her	own	laws.	7	"Life	would	certainly	be	simpler	if	medical
treatments	could	be	tested	as	easily	as	puddings,"	says	psychologist	Ray	Hyman.	Their	projects	have	a	greater	chance	of	success,	because	their	knowledge	gives	them	the	ability	to	foresee	obstacles	and	devise	ways	of	overcoming	those	obstacles.	Read	the	passage	below	and	answer	the	following	questions.	Feder,	Frauds,	Myths,	and	Mysteries
(Mountain	View,	Calif.:	Mayfield,	1990),	p.	Vogt	assesses	the	worth	of	testimonials	this	way:	Suffice	to	say	that	testimonials	are	not	reliable.	If	you	are	not	sure,	check	the	archives	of	some	major	news	sites	on	the	Internet.	For	example,	if	we	were	raised	in	a	Hindu	society,	we	may	believe	that	God	is	an	impersonal	force.	The	results	were	eye-opening.
The	firewalkers	walk	(usually	rapidly)	on	the	charcoals	—	they	don't	stand	around.	It	may	be	(as	has	often	been	the	case	throughout	history)	that	you're	simply	unaware	of	the	correct	natural	explanation.	The	success	rate	was	far	above	what	would	be	expected	by	chance	alone.	Thus	if	you	teach	mice	in	London	to	navigate	a	maze,	the	morphic	field	for
the	species	changes,	and	suddenly	mice	in	Paris	can	navigate	the	same	maze	much	easier.	Although	the	cancers	of	their	cartilage	(chondromas).6	program	contained	many	disclaimers,	it	was	clearly	promotional.	Astrology,	as	noted	at	the	beginning	of	this	chapter,	was	invented	by	the	Babylonians	as	a	means	of	foretelling	the	future.	The	Committee
for	the	Scientific	Investigation	of	Claims	of	the	Paranormal	(CSICOP)	has	been	keeping	track	of	these	predictions	for	a	number	of	years.	For	his	doctoral	dissertation	at	North	Texas	State	University,	Jonus	Noblitt	tried	to	determine	if	the	angular	relations	among	planets	could	predict	an	individual's	personality	traits.	have	theorized	superluminal
particles	of	(mathematically)	imaginary	mass.	There	must	be	a	fact	of	the	matter	as	to	how	it	should	be	classified,	and	that	fact	can't	be	determined	solely	by	belief.	"Then,"	as	[Benford,	Book,	and	Newcomb]	put	it,	"the	exchange	of	messages	will	take	place	if	and	only	if	it	does	not	take	place	.	There	are	non-ad	hoc	hypotheses	that	can	explain	the
casino	data,	however.	A	Whole	Earth	Catalog,	ed.	real"	Such	words	have	come	from	many	of	us	who've	experienced,	up	close	and	personal,	the	extraordinary,	the	bizarre,	the	weird.	Those	who	wish	to	believe	in	astrology	should	realize	that	there	is	no	scientific	foundation	for	its	tenets.	Bigfoot	stalks.	The	transitions	from	primitive	fish	to	bony	fish,
from	fish	to	amphibian,	from	amphibian	to	reptile,	from	reptile	to	bird,	from	reptile	to	mammal,	from	land	animal	to	early	whale,	and	from	early	ape	to	human	are	particularly	well	documented.56	In	addition,	there	is	a	detailed	record	of	the	diversification	of	mammals	into	rodents,	bats,	rabbits,	carnivores,	horses,	elephants,	manatee,	deer,	cows,	and
many	others.	During	one	of	those	question-and-answer	sessions,	he	was	asked,	"Could	the	designer	be	an	alien	from	outer	space?"	to	which	he	answered,	"Yes."	The	intelligent	design	theory	itself	tells	us	nothing	about	the	nature	of	the	designer.	Meteorites	provide	a	case	in	point.	Consequently,	whatever	anyone	believes	is	true.	Suppose,	for	example,
that	we	are	looking	at	a	surface	that	appears	to	be	pink	and	are	told	either	that	there	is	no	pink	surface	in	the	room	or	that	there	is	a	red	light	shining	on	the	surface.	So	we	cannot	be	certain	that	any	particular	drug	will	affect	us	in	the	same	way	that	it	affects	them.	Bruce,	"An	Evaluation	of	Internal-Mammary-Artery	Ligation	by	a	Double-Blind
Technique,"	New	England	Journal	oj	Medicine	260	(1959):	1115-18.	Weirdness	by	definition	is	out	of	the	norm,	so	it	often	calls	into	question	our	normal	ways	of	knowing.	THE	SEARCH	FORMULA	277	The	mind	is	like	the	It	follows	that	a	hypothesis	that	flies	in	the	face	of	extremely	wellstomach.	People	often	perceive	an	object	as	a	certain	color
because	they	know	that	the	object	is	supposed	to	be	that	color	—	even	if	the	object	is	not	that	color	at	all.	How	do	confirmation	bias	and	the	availability	error	lead	to	superstitious	beliefs?	Scientists	are	generally	very	skeptical	of	the	notion	that	Nessie	is	a	plesiosaur	that	time	forgot.	30.	Not	only	that,	they	see	the	same	spiral	structure.	We	may	be
mistaken	about	many	things,	they	argue,	but	we	cannot	be	mistaken	about	the	contents	of	our	own	minds.	Why	do	you	believe	in	any	given	claim?	There	is	a	way	the	world	is.	The	Babylonians	systematized	this	knowledge	in	the	form	of	stenciled	clay	models	of	sheep's	livers,	which	were	used	to	teach	aspiring	hepatoscopists	their	trade.	IfiguredI	had
nothing	to	lose,	so	I	tried	daily	megadoses	of	vitamin	E.	When	scientists	complete	a	study,	they	try	to	get	it	published	in	a	scientific	journal.	If	Jack	says,	"I	don't	love	white	wine,"	his	statement	refers	to	a	fact	about	himself	and	is	also	true	for	both	of	them.	Englewood	Cliffs,	N.J.:	PrenticeHall,	1988.	If	we	were	raised	in	a	Buddhist	society,	we	may
believe	that	there	is	no	God.	It	wasn't	psychokinesis.	Bertrand	Russell,	Mysticism,	quoted	in	Walter	Kaufmann,	Critique	oj	Philosophy	and	Religion	(Garden	City,	N.Y.:	Doubleday,	1961),	p.	But	if	it	tells	us	that	they	are	incorporeal	or	so	shy	that	any	attempt	to	detect	them	makes	them	disappear,	it	can't	be	tested	and	hence	is	not	scientific.	I	then
remarked	that	you	came	from	Afghanistan,	and	you	were	astonished.1	Although	this	passage	appears	in	a	chapter	entitled	"The	Science	of	Deduction,"	Holmes	is	not	using	deduction	here	because	the	truth	of	the	premises	does	not	guarantee	the	truth	of	the	conclusion.	But	Pahnke's	research	raised	a	storm	of	criticism.	The	thought	that	faith	is	a	3.
Reality	is	that	which,	when	you	stop	beHewing	in	it,	doesn't	go	away.	313-15.	Our	only	The	way	that	can	be	told	is	not	the	eternal	way.	Pierre	Duhem,	Aim	and	Structure	of	Physical	Theory	(Princeton:	Princeton	University	Press,	1953),	chap.	There	are	also	many	oversized	footprints	(or	plaster	casts	of	footprints)	thought	to	belong	to	the	creature.	17
Although	the	world	constrains	the	truth,	conceptual	relativists	do	not	believe	that	the	world	uniquely	determines	the	truth,	for,	in	their	view,	there	is	no	one	way	that	the	world	is.	He's	only	likely	to	be	mortal.	[Premise]	Because	the	former	tenants	ran	out	of	the	house	screaming,	and	[Premise]	they	begged	a	priest	to	perform	an	exorcism	on	the
property,	[Conclusion]	the	house	is	obviously	possessed.	These	studies	are	generally	considered	pilot	studies,	offering	a	quick	and	relatively	inexpensive	way	to	test	a	treatment's	possibilities.	"A	Short	History	of	Consciousness,"	Omni,	October	1993,	p.	132	FIVE:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	Mind	Viruses	Biologist	Richard
Dawkins,	author	of	The	Selfish	2.	Some	succeeded,-	some	didn't.	For	example:	"There	is	no	proof	that	the	parapsychology	experiments	were	fraudulent,	so	I'm	sure	they	weren't."	In	the	second	case,	the	claim	is	that	since	there	is	no	proof	that	something	is	false,	it	must	be	true.	Let's	say	that	a	clinical	trial	is	conducted	to	test	the	effectiveness	of	a	new
drug	to	prevent	heart	disease	in	men.	This	allows	researchers	to	determine	whether	significant	results	are	correlated	with	poor	quality.	Isaac	Asimov	and	Duane	Gish,	"The	Genesis	War,"	Science	Digest,	October	1981,	p.	Our	personalities	are	not	fixed	and	constant	as	we	usually	imagine.	292;	Walter	Stace,	Mysticism	and	Philosophy	(Philadelphia:
Lippincott,	1960),	p.	Ray	Hyman	and	Charles	Honorton,	'A	Joint	Communiqué:	The	Psi	Ganzfeld	Controversy,"	Journal	oj	Parapsychology	50	(1986):	351-64.	Therefore,	not	p.	Some	statements	are	compound	in	that	they	contain	other	statements	as	constituents.	Science	has	identified	only	two	forces	whose	effects	can	be	felt	over	long	distances:
electromagnetism	and	gravity.	But	it	does	demonstrate	that	our	personal	experience	of	improbabilities	doesn't	prove	that	they're	miraculous	or	paranormal.	Many	considered	Soal's	research	to	be	the	best	evidence	available	for	psi.	Introduction	to	logic,	11th	ed.	149.	If	Bigfoot	represents	a	single	species	as	alleged,	then	many	of	these	footprints	must
be	phony	—	they	can't	all	be	genuine.	One	such	factor	is	probability.	Peter	Tompkins	and	Christopher	Bird,	The	Secret	Life	of	Plants	(New	York:	Avon	Books,	1974),	pp.	Whether	you're	a	believer	or	nonbeliever	in	weird	things,	and	whether	or	not	you're	aware	of	it,	you	have	an	epistemology,	a	theory	of	knowledge.	Some	term	this	Incest	Survivor
Syndrome	(ISS).	The	factors	that	set	apart	patients	who	take	unconventional	treatments	from	other	cancer	patients	may	be	related	to	prognosis	(these	may	be	both	physical	and	psychological	factors),	and	the	means	do	not	exist	currently	to	confidently	"adjust"	for	these	factors	in	analyses.	Reality	doesn't	exist	apart	from	a	person's	beliefs	about	it.
What	was	g	o	i	n	g	on	up	there?	The	answer	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	is	no.	Probe,	May	1,	1992.	When	they	think	of	science,	they	think	of	such	things	as	televisions,	VCRs,	and	CDs.	17$	The	dangers	that	face	the	world	can,	every	one	of	them,	be	traced	back	to	science.	Wallace	Sampson,	MD.,	editor	of	the	Scientific
Review	oj	Alternative	Medicine,	offered	this	critique	of	the	panel	and	its	report:	On	November	3	-	5	,	1997,	the	National	Institute	of	Drug	Abuse	(NIDA)	held	what	it	proposed	as	a	Consensus	Conference	on	Acupuncture.	The	conclusions	we	reach	are	neither	unique	(many	scientists	and	philosophers	have	reached	similar	conclusions)	nor	infallible.	It	is
now	quite	certain	that	the	signs	in	the	sky	which	presided	over	our	births	have	no	power	whatever	to	decide	our	fates,	to	affect	our	heredity,	characteristics,	or	to	play	any	part	however	humble	in	the	totality	of	effects,	random	and	otherwise,	which	form	the	fabric	of	our	lives	and	mold	our	impulses	to	action.60	Gauquelin's	findings	don't	vindicate
astrology	because	the	correlations	he	found	were	not	those	predicted	by	astrology.	Professor	Smith	came	up	with	that	theory	while	on	LSD.	John	Allen	Paulos,	Innumeracy	(New	York:	Hill	and	Wang,	1988),	p.	Leonard	Zusne	and	Warren	Jones,	Anomalistic	Psychology	(Hillsdale,	N.J.:	Erlbaum,	1982),	pp.	In	the	very	argument	over	the	existence	of
objective	reality,	both	those	who	accept	it	and	those	who	deny	it	must	assume	it	or	the	argument	would	never	get	off	the	ground.	Isn't	this	evidence	of	reincarnation?	37	Those	who	espouse	this	view	believe	the	theory	of	evolution	to	be	a	pernicious	doctrine	with	disastrous	social	consequences.	Metal	was	bent	"paranormally,"	minds	were	read,	the
contents	of	sealed	envelopes	were	mysteriously	divined,	fuses	sealed	in	protective	containers	burned	out,	and	mysterious	pictures	appeared	"psychically"	on	film	inside	cameras.	It	collapsed	because	an	incomprehensible	being	zapped	it	with	an	incomprehensible	force."	Because	you	are	interested	in	exploring	all	possibilities,	you	inquire,	"Can	you	tell
me	any	more	about	this	being	or	this	force?"	"No,"	he	replies.	Psychologists	point	out	that	once	we	see	a	particular	image	in	the	clouds	or	smoke,	we	often	find	it	difficult	to	see	anything	else,	even	if	we	want	to.	Most	follow	the	Bible	and	claim	that	they	were	saved	by	Noah	and	his	ark.	Latin	scholars	dubbed	this	argument	the	fallacy	of	post	hoc,	ergo
propter	hoc,	which	means	"After	this,	therefore	because	of	this."	Such	reasoning	is	fallacious,	because	from	the	fact	that	two	events	are	170	SIX:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	constantly	conjoined,	it	doesn't	follow	that	they	are	causally	related.	By	its	means	we've	dis-	hole	of	eternity.	W	Allport	and	L.	It	will	tell	thought	are	essential
you	that	some	extraordinary	phenomenon	is	real	or	illusory,	that	for	nothing	less	some	strange	claim	is	true	or	false,	probable	or	improbable.	Although	descriptions	of	"research	papers"	are	available	on	the	Reverse	Speech	Web	site,	there	is	no	good	indication	that	Oates	has	conducted	any	scholarly	or	empirical	investigation.	Each	science,	for
example,	can	be	considered	a	different	map	of	reality.	These	results	make	the	drug	look	pretty	good.	who	spoke	favorably	of	supplements	are,	or	have	been,	supported	by	the	supplement	inIn	health	journalism,	may	seems	to	be	the	fadustry."12	Probe	magazine	also	critiqued	the	vorite	weasel	word.	He	later	became	a	realist,	and	there	are	many	places
in	his	writings	where	he	warns	against	the	psychic	dangers	of	solipsistic	speculation.	It	found	shark	cartilage	ineffective	against	felt	better	several	weeks	after	the	treatment	advanced	cancer	in	adults	who	had	a	life	exhad	begun.	Klemke,	E.	Person	B,	however,	believes	not-/),	and	it	becomes	true.	229.	Must	have	seen	it	three	or	four	times,	and	the	last



time	I	looked,	it	was	gone!	(Val	Moffat,	eyewitness	quoted	in	NOVA	Online,	"The	Beast	of	Loch	Ness,"	accessed	December	2,	2003.)	SUGGESTED	READINGS	Hines,	Terence.	In	1913,	Hans	Hörbiger,	a	cosmic	ice	theory	was	published	as	one	of	a	Viennese	mining	engineer,	published	Glazialseries	of	handbooks	for	the	SA	(the	paramilKosmogonie,	in
which	he	argued	that	solar	systems	itary	wing	of	the	Nazi	Party).	Auras	must	be	real.	The	line	between	science	and	technology	is	often	difficult	to	draw,	because	the	same	persons	may	engage	in	both	pursuits.	The	devastating	effects	of	this	approach	to	reality,	they	claim,	can	be	witnessed	by	anyone	who	turns	on	the	nightly	news.3	What	we	need,
these	critics	suggest,	is	a	different	worldview,	one	that	is	more	organic,	holistic,	and	process	oriented.	People	can	move	external	objects	solely	with	the	power	of	their	minds.	Hadn't	he	failed	to	appear	twice	in	that	religion's	history	(in	1914	and	1975),	forcing	the	faithful	to	reset	the	dates?	Theodore	Roszak,	Why	Astrology	Endures	(San	Francisco:
Robert	Briggs	Associates,	1980),	p.	Or	it's	possible	that	you've	just	swallowed	a	pill	that's	making	the	neurons	in	your	brain	fire	in	exactly	the	same	pattern	that	they	would	have	fired	if	you	were	reading	a	book.	Especially	in	a	small	animal,	the	whole	body	surface	catches	the	air	and	assists	the	leap,	or	breaks	the	fall,	by	acting	as	a	crude	aerofoil.
Most	of	these	searches	found	nothing	unusual	in	the	Loch.	Animal	experiments	can	give	scientists	important	leads	in	understanding	human	disease.	The	sample	studied	may	be	too	small	or	not	representative.	Similarly,	the	electromagnetic	radiation	from	the	radio	and	television	transmitters	all	around	us	is	hun-	FIVE:	KNOWLEDGE,	BELIEF,	AND
EVIDENCE	dreds	of	millions	of	times	greater	than	that	from	the	planets.	If	data	counts	against	it,	it	can't	be	untestable.	Are	there	any	reasons	for	doubting	the	evidence	of	her	personal	experience?	What	are	three	common	premise	indicator	words?	If	it	was	correct,	a	buzzer	would	sound	and	the	counter	would	be	increased	by	one.	This	perception
happens	even	if	the	person's	head	remains	perfectly	still.	The	first	lesson,	for	example,	comes	through	clearly	when	we	examine	the	idea	that	there's	no	such	thing	as	objective	truth.	If	there	isn't	and	you	create	your	own	reality,	the	distinction	is	mysterious.	But	once	their	existence	was	verified	and	scientists	took	seriously	the	task	of	explaining	them,
it	was	found	that	they	violated	no	physical	laws.	The	scale	ranged	from	+10	(extreme	success)	to	-10	(extreme	failure).	For	the	same	reason,	the	likelihood	of	new	health	claims	turning	out	to	be	true	is	also	low.	From	a	fourth-dimensional	point	of	view,	then,	all	the	moments	of	your	life	exist	simultaneously.	None	of	the	predictions	of	astrology	were
borne	out	by	the	data.	We	are	all	God.	After	the	physical	body	dies,	a	person	can	reincarnate	in	another	physical	body.	I	disagree.	If	Chicago	is	the	capital	of	Illinois	(p),	then	Chicago	is	in	Illinois	(q).	1	3	-	3	1	.	You	become	convinced	that	now,	as	never	before,	you	understand	the	true	nature	of	reality.	Just	as	certain	branches	support	other	branches,	so
certain	beliefs	support	other	beliefs.	Here's	an	account	of	his	experiment.	If	you	can	show	that	a	position	has	absurd	consequences,	you've	provided	a	powerful	reason	for	rejecting	it.	Those	people	who	publish	such	reports	are	either	unaware	of	or	willfully	ignoring	the	limitations	of	test-tube	studies.	No	one	has	expressed	this	cavalier	attitude	toward
evidence	better	than	Tertullian:	"It	is	to	be	believed,"	he	said,	"because	it	is	absurd."23	Saint	Thomas	Aquinas	considered	faith	to	be	superior	to	opinion	because	it	is	free	from	doubt,	but	inferior	to	knowledge	because	it	lacks	rational	justification.	Understand	this	as	well:	Just	because	there	is	an	objective	reality	(and	thus	objective	truth)	doesn't	mean
that	people	can't	view	this	FACING	REALITY	109	objective	reality	differently.	2	3	4	.	—STANISLAS	I	OF	POLAND	We	attempt	to	understand	the	world	by	constructing	explanations	of	it.	Robert	Rosenthal,	Experimenter	Ejjects	in	Behavioral	Research	(New	York:	Irvington,	1976),	pp.	This	assumption	is	false.	Would	you	accept	the	argument	if	the	writer
had	argued	that	Bigfoot	is	not	real	because	no	one	has	conclusively	proven	that	he	exists?	But	it	also	requires	creative	thinking	—	a	grand	leap	powered	by	an	open	mind	past	the	obvious	answer,	beyond	the	will	to	believe	or	disbelieve,	toward	new	perspectives,	to	the	best	solution	among	several	possibilities.	Or	we	may	believe	that	we	don't	have	a
certain	desire	when	we	really	do.	The	ancient	Greek	philosopher	Plato	described	the	lost	continent	of	Atlantis	in	two	of	his	dialogues:	Timaeus	and	Critias.	If	researchers	know	who	received	which	treatment,	they	may	unconsciously	bias	the	test	data.	From	the	fact	that	reality	exists	independently	of	our	representations	of	it,	it	doesn't	follow	that	there
is	one	correct	way	to	represent	reality.	Now,	the	physicist	concerned	with	remedying	a	limping	theory	resembles	the	doctor	and	not	the	watchmaker,9	'"''"'	-*r	"	A."	v	-	t**':•:	',	that	both	our	evidence	and	our	explanations	are	as	complete	and	accurate	as	possible.	Cooper	(London:	J.	E.	Why	does	the	world	seem	so	much	older	than	it	is?	(2)	If	so,	is	the
argument	deductive	or	inductive?	As	we've	seen,	hypotheses	often	explain	phenomena	by	assuming	that	certain	entities	exist.	So	scientific	studies	concern	themselves	with	matters	of	empirical	fact,	not	of	value.	Does	98	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	A	Closer	Look	at	the	Hundredth	Monkey	Phenomenon	Lyall	Watson,	a
writer	specializing	in	paranormal	topics,	was	the	first	to	tell	the	hundredthmonkey	story,	which	seemed	to	support	the	idea	of	paranormal	group	consciousness.	Please	send	your	answer	to	Old	Pink,	care	of	the	funny	farm.	Russell	argues	that	one	way	to	foster	such	commonsense	skepticism	is	to	give	experts	their	due.	If	it's	true	that	our	beliefs	can
alter	reality,	then	what	happens	when	different	people	have	opposing	beliefs?	Martin	Gardner	thinks	so.	We	can	always	save	a	cherished	hypothesis	from	refutation	by	rejecting	(however	implausibly)	one	of	the	other	members	of	the	bundle.10	In	a	world	where	light	travels	in	straight	lines,	Figure	A	shows	what	we	should	see	if	the	Earth	is	flat,	while
Figure	E	shows	what	we	should	see	if	the	Earth	is	round.	New	York:	Norton,	1998.	He	also	offered	to	come	to	the	lab,	at	his	own	expense	and	without	public	acknowledgment,	to	assist	in	the	preparation	of	"trick-proof"	experiments.	Such	a	claim	should	not	give	the	nonrelativist	pause,	for	the	fact	that	relativists	take	relativism	to	be	true	is	not	in
question.	The	hypothesis	sounds	great	by	itself,	but	when	considered	alongside	an	alternative	hypothesis	—	that	Rudolph	is	a	creature	of	the	imagination	created	in	a	Christmas	song	—	it	looks	ludicrous.	I	repeated	a	number	of	the	then	current	Duke	techniques,	but	the	results	of	3,024	runs	of	the	ESP	cards	—	as	much	work	as	Rhine	reported	in	his
first	book	—	were	all	negative.	'->	•	-	"	*	.	We	may	believe	that	we	needn't	look	at	other	explanations	since	we	know	that	our	favorite	one	is	correct.	"We	have,"	he	tells	us,	"no	systematically	compiled	data	to	test	whether	it	has	happened	as	frequently	over	long	distances	as	over	short	distances,	taking	into	account	the	number	of	occasions	when	it	has
been	tried	experimentally."16	Second,	even	electromagnetic	signals	don't	always	get	weaker	the	farther	they	travel.	The	designer	could	be	a	supernatural	being,	or	it	could	be	an	alien	from	outer	space.	—	S	H	I	R	L	E	Y	MACLAINE	•	There's	no	such	thing	as	objective	truth.	Imagine	being	able	to	read	your	enemies'	minds,	examine	their	secret
documents	without	breaking	into	their	headquarters,	and	disarm	their	weapons	by	thought	alone.	Newcomb,	"The	Tachyonic	Antitelephone,"	Physical	Review	D,	3d	ser.,	2	(1970):	6	3	-	6	5	.	Relativism	is	appealing	to	many	people	because	they	incorrectly	assume	that	realism	entails	absolutism	—	the	view	that	there	is	only	one	correct	way	to	represent
reality.	—	LORD	DUNSANY	evidence	that	doesn't	prove	the	effectiveness	of	the	herb	at	all.	The	placebo	effect	can	be	especially	impressive	in	the	relief	of	pain.	Klass,	"UFOs,"	pp.	Blondlot's	observations	then	followed	an	amazing	pattern.	But	what	sort	of	thing	is	this	intuition?	But	if	they	just	lose	the	secondary	or	tertiary	visual	cortex,	they	manifest
an	unusual	condition	called	visual	agnosia.	Amazingly	enough,	our	knowledge	of	size	constancy	is	learned.	Stephen	H.	Many	who	have	had	such	experiences	say	that	their	NDEs	give	undeniable	proof	of	life	after	death.	The	criminal	was	to	commit	the	crime	in	secret,-	neither	Backster	nor	any	of	the	other	students	was	to	know	his	identity,-	only	the
second	plant	would	be	a	witness.	(Placebos	can	also	cause	negative	side	effects,	just	as	drugs	can.)	People	taking	placebos	have	experienced	relief	of	headaches,	hay	fever,	tension,	arthritis,	nausea,	colds,	high	blood	pressure,	premenstrual	tension,	mood	changes,	cancer,	and	other	conditions.	96	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I
T	Y	After	the	monkeys	were	given	raw	sweet	potatoes	for	the	first	time,	one	of	the	monkeys,	named	Imo,	learned	to	wash	the	sand	and	grit	off	the	potatoes	by	dunking	them	in	a	stream.	She	could	calculate	that	any	possible	benefit,	though	very	unlikely,	is	well	worth	the	cost	because	no	other	treatment	is	possible	or	because	she	considers	the	cost
inconsequential.	As	we	saw	in	Chapter	8,	personal	experience	and	case	reports	generally	cannot	establish	the	effectiveness	of	a	treatment.	"We	are	all	tied	to	trees	and	pinned	with	pitchforks,"	Gale	tells	the	half-comprehending	police.	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	Aristotle	on	Demonstrating	the	Laws	of	Thought
Since	the	laws	of	thought	are	the	basis	for	all	logical	proofs,	they	can't	be	proven	by	means	of	a	logical	demonstration.	Take	the	gremlin	hypothesis,	for	example.	Actually,	psychics	and	astrologers	seem	to	have	fallen	on	tough	times	recently.	•	You	have	made	a	leap	of	faith	that	compels	you	to	accept	the	claim.	Faulty	Analogy	An	argument	from
analogy	claims	that	things	that	resemble	one	another	in	certain	respects	resemble	one	another	in	further	respects.	Neurophysiological	research	into	the	nature	of	perception	provides	further	reason	for	believing	that	not	all	observation	is	theory	laden.	To	explain	these	phenomena,	German	chemist	Georg	Ernst	Stahl	proposed	in	the	late	seventeenth
century	that	all	combustible	substances	and	metals	contain	an	invisible	substance	that	came	to	be	known	as	phlogiston.	For,	by	definition,	there	would	be	no	way	to	confirm	the	existence	of	such	a	force.	Every	day	of	your	life,	you're	aware	of	a	distinction	between	experiences	that	you	yourself	create	(like	daydreams,	thoughts,	imaginings)	and	those
that	seem	forced	on	you	by	an	external	reality	(like	unpleasant	smells,	loud	noises,	cold	wind).	Blood	must	have	flowed	through	his	arteries,	and	blood	presupposes	chyle	and	chyme,	which	in	turn	presupposes	an	indigestible	residuum	in	the	intestines.	Does	this	evidence	establish	the	effectiveness	of	Formula	77	beyond	a	reasonable	doubt?	Under
these	circumstances,	the	many	cues	the	brain	uses	to	judge	distance	are	not	present,	so	no	accurate	basis	for	judgment	exists.18	Even	pilots,	who	are	presumed	to	be	experts	at	accurately	observing	objects	in	the	sky,	can	be	fooled	by	UFO	construction	of	the	perceptual	kind.	It	is	always	possible	that	we	have	overlooked	something	that	undermines
our	justification.	There	have	been	many	paradigm	shifts	in	the	past.	Were	the	concentric	timberrings	of	a	created	tree	formed	merely	to	deceive?	Fifty	percent	of	the	students	in	this	class	are	Republicans.	Sometimes,	however,	we	have	to	trust	people	who	haven't	earned	it.	Clearly,	this	argument	is	invalid.	There's	gold	in	them	thar'	hills'.	.-.Jf,^	*gf
V*:;	^	l	^	l	k	V	,»;;it;!S~Ï.S	-	^	ï	if	S	*	,	*	«	*	>»•	"	'	'	The	Will	to	Believe	or	Disbelieve	Part	of	the	task	of	critically	evaluating	an	unusual	claim	is	to	control	our	tendency	to	believe	or	disbelieve	without	good	reason.	I	shall	answer	by	imagining	how	a	medviolent	in	his	disposition	toward	apostates	ical	textbook	might	describe	the	typical	(people	who
once	held	the	faith	but	have	symptoms	of	a	sufferer	(arbitrarily	assumed	renounced	it),-	or	toward	heretics	(people	to	be	male).	Circumstantial	evidence,	for	example,	is	not	as	good	as	eyewitness	testimony.	43.	Rather	.	She	was	debating	whether	to	quit	the	choir	when	she	looked	up	and	saw	Christ's	face.	"Do	you	have	any	tangible	evidence	that	this
occurred?"	you	ask.	Research	by	reporters	from	the	Chicago	American	and	later	by	writer	Melvin	Harris	finally	uncovered	the	surprising	source	of	housewife	Virginia	Tighe's	past-life	memories.	You	mayfinddirect	associations	between	shirt	size	and	blood	pressure,	or	body	weight	and	ownership	of	Ford	pickup	trucks,	or	incidence	of	diabetes	and
choice	of	deodorant	soap.	81	Another	prominent	case	of	experimenter	fraud	involves	Walter	J.	"Only	in	extraordinary	conditions	of	a	direct	threat	to	my	organism	will	all	my	reserves	be	called	into	action,"	he	wrote.71	write	down	ahead	of	time	the	order	the	cards	would	be	in	after	having	been	shuffled.	5	2	-	5	4	.	In	clinical	trials,	it's	frequently	critical
that	groups	be	comparable	in	health	status,	occupation,	race,	age,	income,	nationality,	and	relevant	behaviors	like	exercise	and	smoking.	Test-tube	studies	(in	vitro	means	"within	a	glass")	are	the	most	fundamental	kind	of	study	—	though	they	may	or	may	not	actually	be	done	in	test	tubes.	But	its	use	by	Rowbotham	is	instructive,	for	it	illustrates	a
popular	method	for	shielding	hypotheses	from	adverse	evidence:	constructing	ad	hoc	hypotheses.	55	Our	beliefs	are	not	automatically	updated	by	the	best	evidence	available.	Psychologists	Zusne	and	Jones	describe	some	of	these	studies:	In	1937,	Farnsworth	failed	to	find	any	correspondence	between	artistic	talent	and	either	the	ascendant	sign	or	the
sun	in	the	sign	of	Libra	for	the	birth	dates	of	2000	famous	painters	and	musicians.	Associated	Press,	August	18,	1986.	They	were	professors	of	rhetoric	who	earned	their	living	by	teaching	wealthy	Athenians	how	to	win	friends	and	influence	people.	The	article's	question	at	issue.	Interest	in	crop	circles	began	in	the	1970s	when	they	started
mysteriously	appearing	overnight	in	the	grain	fields	of	southern	England.	People	can	read	other	people's	minds.	Nor	does	he	explain	how	the	Earth	was	able	to	resume	its	normal	rate	of	rotation	after	it	slowed	down.	We	make	it	happen.	But	the	existence	of	relative	beliefs	doesn't	mean	that	truth	is	relative,	for,	as	we've	seen,	you	can't	make
something	true	by	simply	believing	it	to	be	true.	Anything	that's	inconsistent	with	the	laws	of	nature	is	physically	impossible.	These	properties	allow	the	conceptual	relativist	to	account	for	mistaken	classifications.	None	of	Newton's	laws	had	to	be	rejected	in	order	to	accommodate	them.	Nevertheless,	it	is	my	personal	opinion	that	these	.	We're
checked	the	wiring	and	found	no	problems	at	all.	Langevin	proclaimed	at	the	Paris	Academy	of	Sciences:	This	theory	is	the	only	one	that	permits	one	actually	to	represent	all	the	known	experimental	facts	and	that	possesses	moreover	the	remarkable	power	of	prediction	confirmed	in	so	astonishing	a	manner	by	the	deviation	of	light	rays	and	the
displacement	of	spectral	lines	in	the	gravitational	field	of	the	sun.26	For	Langevin,	Einstein's	theory	is	superior	to	Newton's	because	it	has	greater	explanatory	and	predictive	power.	—CICERO	Science	must	begin	with	myth	and	with	the	criticism	of	myth.	Langevin,	C.	There's	no	way	to	test	it	because	no	possible	data	could	count	against	it.	To
command	our	assent,	extraordinary	claims	must	provide	exemplary	explanations.	By	pinning	the	man	to	the	tree	he	had	convinced	him,	not	by	logic	(no	one	is	ever	convinced	by	logic	of	anything	important)	but	by	an	overpowering	experience.	These	biases	influence	experts	and	nonexperts	alike,	usually	without	one's	awareness	of	them.10	It's	not
surprising,	then,	that	numerous	claims	of	the	effectiveness	of	treatments,	though	affirmed	by	many	testimonials,	have	been	shown	to	be	false	by	controlled	scientific	testing.	Belmont,	Calif.:	Wadsworth,	2001.	Ianna.	You	shouldn't	be	skeptical	of	ESP	because	scientists	have	never	proven	that	it	doesn't	exist.	His	preferred	term	for	a	conceptual	scheme
is	paradigm.	Most	scientists	know	that	the	limitations	of	our	own	unaided	experience	work	overtime,	and	prestige	and	authority	and	good	intentions	are	no	protection.	The	answer	is	not	hard	to	find.	•	Discussions	of	over	sixty	paranormal,	supernatural,	or	mysterious	phenomena,	including	astrology,	ghosts,	fairies,	ESP,	psychokinesis,	UFO
abductions,	channeling,	dowsing,	near-death	experiences,	prophetic	dreams,	demon	possession,	time	travel,	parapsychology,	and	creationism.	Why	do	you	believe	or	disbelieve?	Consider:	On	the	surface	of	the	planet	Mars,	there's	a	monument	of	a	human	face,	one	mile	wide	—	and	this	amazing	artifact	is	clearly	revealed	in	a	NASA	photograph.	But	his
Martha	Stewart	prediction	made	no	mention	of	her	stock	market	scandal,	and	he	said	Hillary	Clinton	will	be	"much	in	the	headlines	with	a	scandal	that	will	rival	anything	involving	her	husband	Bill."	The	latest	batch	of	predictions	did	not	forecast	the	Florida	election	fiasco,	Jimmy	Carter	winning	the	Nobel	Peace	Prize,	or	the	Maryland	sniper	case.
Therefore	Joe's	interest	in	the	occult	is	growing."	Since	groups	can	INFORMAL	FALLACIES	167	have	properties	that	are	not	had	by	their	members,	such	an	argument	is	fallacious.	In	1989,	the	parents	of	suicide	victim	James	Vance	sued	the	heavy	metal	rock	group	Judas	Priest	and	CBS	records	on	the	grounds	that	a	series	of	backward-masked
messages	(as	well	as	forward	subliminal	ones)	on	the	album	Stained	Class	caused	him	to	commit	suicide.	A	cogent	inductive	argument?	They	advise	vitamins	and	"health	foods"	for	everyone.	The	UFOs	we	observe	are	really	Atlantean	spaceships	sent	from	the	center	of	the	Earth	to	keep	tabs	on	us	surface	dwellers.	Generally,	the	simplest	hypothesis
that	explains	the	phenomenon	is	the	best,	the	one	least	likely	to	be	false.	As	a	result,	many	people	are	unaware	of	the	principles	and	procedures	that	should	be	used	to	minimize	error	and	maximize	understanding.	The	placebo,	a	physiologically	inert	substance,	can	be	as	effective	as	a	drug	if	there	is	expectation	that	it	will	work.	Kitcher,	Philip.	This
disagreement	about	the	age	of	the	universe	and	living	things	points	out	one	of	the	major	failings	of	creationism:	It	does	not	cohere	with	well-established	beliefs.	Notice	that	it's	possible	for	the	premises	to	be	true	and	the	conclusion	false.	There's	also	an	indirect	cost:	A	few	people	(maybe	many	people)	may	take	the	promoter	seriously	and	stop,
postpone,	or	refuse	a	proven	therapy	to	try	the	unproven	one	—	a	gamble	that	sometimes	has	tragic	consequences.	Greeley,	"Mysticism	Goes	Mainstream,"	American	Health,	January/	February	1987,	pp.	Arguments	about	weird	things	are	frequently	about	how	people	know	and	if	people	know	—	the	main	concerns	of	the	branch	of	philosophy	called
epistemology.	64.	The	Newtonian	program	led	to	novel	facts,-	the	Marxian	lagged	behind	the	facts	and	has	been	running	fast	to	catch	up	with	them.20	Marxism	is	a	degenerating	research	program	not	only	because	it	failed	to	predict	any	novel	facts,	but	also	because	it	is	riddled	with	ad	hoc	hypotheses.	Generally	it's	not.	Gauquelin	placed	an
advertisement	in	a	French	newspaper	offering	a	personalized	horoscope	to	anyone	who	would	send	him	their	name,	address,	birthday,	and	birthplace.	What	is	the	claim	(conclusion)	being	argued	for	in	this	passage?	The	results	they	claim	have	not	been	verified	by	others	or	published	in	a	reputable	scientific	journal.	There	are	many	possibilities	that,
because	they	can't	be	ruled	out,	undermine	our	certainty.	Essentially	they	are	arguing	that	if	this	drug	has	a	certain	effect	on	the	animais,	then	it's	probable	that	the	drug	will	have	the	same	sort	of	effect	on	human	beings.	Supposing	a	schizophrenic	was	totally	convinced	that	he	could	fly.	—	MELVIN	K	O	N	N	E	R	108	In	other	words,	there	is	a	way	that
the	world	is.	Answering	this	question	entails	taking	inventory	of	both	the	quantity	and	quality	of	the	reasons	for	believing	that	the	claim	is	true.	176-79.	Unlike	a	deductively	valid	argument,	an	inductively	strong	argument	cannot	guarantee	the	truth	of	the	conclusion	if	the	premises	are	true.	Philosopher	and	psychologist	William	James	provides	the
following	example	of	what	is	called	precursive	faith:	Do	you	like	me	or	not?	Theories	of	creation	are	as	varied	as	the	cultures	that	conceived	them.	Unfortunately,	in	personal	experience	it's	extremely	difficult	to	rule	out	such	possible	causes	for	any	given	improvement	(or	deterioration)	in	your	condition.	In	1839,	Joshua	V.	In	addition,	purported
eyewitnesses	sometimes	deliberately	make	false	reports	—	behavior	that	is	all	too	common	in	the	world	of	Sasquatch.	THE	IMPORTANCE	OF	WHY	Skeptical	habits	of	Pick	up	almost	any	book	or	magazine	on	such	subjects.	the	size	of	one	of	our	largest	airplane	fuselages,	or	larger."	At	about	the	same	time,	six	people	in	Indiana	spotted	the	same	UFO.
Henry	M.	Beliefs	that	do	not	stand	on	our	best	reasons	and	evidence	simply	dangle	in	thin	air,	signifying	nothing	except	our	transient	feelings	or	personal	preferences.	Should	you	start	by	cataloging	all	the	items	in	your	room,	measuring	them,	weighing	them,	noting	their	color	and	composition,	and	so	on?	In	the	case	of	faith,	the	gap	between	belief
and	evidence	isfilledby	an	act	of	will	—	we	choose	to	believe	something	even	though	that	belief	isn't	warranted	by	the	evidence.	To	be	accurate,	a	meta-analysis	must	include	all	studies	of	the	type	under	investigation.	As	Bertrand	Russell	put	it:	"From	a	scientific	point	of	view	we	can	make	no	distinction	between	the	man	who	eats	little	and	sees	heaven
and	the	man	who	drinks	much	and	sees	snakes.	I	can	say	that	to	the	extent	it	does,	it	will	have	performed	a	service	that	our	technologically	advanced	but	scientifically	retarded	nation	desperately	needs.	Just	the	same,	as	Schultz	indicates,	there	are	serious	problems	with	the	idea	that	belief	alone	can	transfigure	reality.	Since	believing	something	on
faith	doesn't	help	us	determine	the	plausibility	of	a	proposition,	faith	can't	be	a	source	of	knowledge.	Although	Boethius	thought	that	the	apparent	conflict	between	omniscience	and	free	will	could	be	avoided	if	God	existed	outside	of	time,	the	great	Protestant	reformer	and	founder	of	the	Presbyterian	Church,	John	Calvin	(1509-1564),	thought	that	it
was	precisely	because	God	exists	outside	time	that	no	one	can	change	their	destiny.	Nevertheless,	paradigm	changes	do	cause	scientists	to	see	the	world	of	their	research	engagement	differently.	That's	a	lot	of	ifs,	and	none	of	them	has	been	established.	Nevertheless,	if	we	are	justified	in	believing	a	proposition,	we	are	justified	in	claiming	that	it	is
true,-	indeed,	we	are	justified	in	claiming	that	we	know	it.	The	astrologers'	task	was	to	match	the	subject's	natal	chart	with	his	or	her	personality	profile.	In	general,	if	someone	believes	a	theory	that	clearly	fails	to	meet	the	criteria	of	adequacy,	that	person	is	irrational.	—LAOTZU	T	H	E	A	P	P	E	A	L	TO	MYSTICAL	E	X	P	E	R	I	E	N	C	E	139	access	to
others'	experiences	is	through	their	descriptions	of	them.	Postman,	"The	Basic	Psychology	of	Rumor,"	Transactions	oj	the	New	York	Academy	oj	Science,	2d	ser.,8(1945):	61-81.	Gustav	Jahoda	provides	this	example:	I	found	myself	in	the	company	of	six	other	people	after	dinner,	and	the	conversation	veered	toward	the	supernatural.	P	E	R	C	E	I	V	I	N	G
:	T	R	U	E	OR	FALSE?	As	a	result,	his	hypothesis	is	ad	hoc.	If	it	tells	us	that	they	are	visible	to	the	naked	eye,	it	can	be	tested	by	simply	breaking	open	a	fluorescent	light	and	looking	for	them.	bility	discussed	earlier	in	this	chapter.	Moody's	cases	were	based	on	the	memories	of	people	who	came	to	him	with	their	stories,	sometimes	years	after	the
experience,	frequently	after	they	had	heard	Moody	lecture	or	read	newspaper	stories	about	his	work.	If	they	can't,	their	denial	is	groundless.	By	helping	improve	the	quality	of	your	thinking,	we	hope	we	can,	in	some	small	measure,	improve	the	quality	of	your	life.	E	The	pure	and	simple	truth	is	rarely	pure	In	the	preceding	chapters,	we've	explored
several	essential	principles	that	can	empower	our	thinking	about	weird	phenomena.	—WERNER	HEISENBERG	When	you	know	a	thing,	hold	that	you	know	it;	when	you	know	not	a	thing,	allow	that	you	know	it	not;	this	is	knowledge.	Reidel,	1987.	V.	When	they	are	not	agreed,	no	opinion	can	be	regarded	as	certain	by	a	nonexpert.	The	opinions	of
people	with	degrees	from	institutions	that	advertise	on	the	inside	of	matchbook	covers	are	not	as	credible	as	those	of	people	with	degrees	from	Ivy	League	institutions.	An	assistant	in	many	of	the	Shackleton	experiments,	Gretl	Albert,	told	one	of	Soal's	PARAPSYCHOLOGY	219	colleagues	that	she	had	seen	him	altering	the	records.	This	spooky	fact
didn't	sit	well	with	Einstein,	but	it	has	been	confirmed	repeatedly	in	rigorous	tests.	The	hollow	Earth	theory	was	first	proposed	by	the	astronomer	Edmund	Halley,	the	discoverer	of	Halley's	comet,	to	account	for	various	irregularities	in	compass	readings	noted	by	sailors.	If	a	majority	of	those	who	took	the	drug	report	that	they	feel	less	pain,	you	may
think	that	you	have	a	good	reason	for	believing	that	it	works.	Some	believe	that	the	story	is	fact	and	that	the	phenomenon	is	at	work	in	all	of	humanity.	Though	doctors	monitor	patients	and	keep	records,	case	studies	are	compiled	without	the	strict	controls	found	in	scientific	studies,	so	confounding	factors	usually	can't	be	ruled	out.	There	are	three
reasons	why	this	principle	is	true:	Many	illnesses	simply	improve	on	their	own,-	people	sometimes	improve	even	when	given	a	treatment	known	to	be	ineffective,-	and	other	factors	may	cause	the	improvement	in	a	person's	condition.	Our	Learning	Technology	Representatives	can	help.	Despite	its	strong	appeal	and	despite	the	number	of	people	who
swear	by	it,	there	are	good	reasons	why	personal	experience	generally	cannot	tell	you	ij	a	trea	really	works.	So	time	travel	seems	to	violate	the	law	of	noncontradiction.	(Einstein's	theory	predicted	a	deflection	of	1.75	seconds	of	arc.	We	should	remember	that	some	of	the	ancient	practices	allegedly	tested	and	found	useful	by	generations	of	healers
include	actions	such	as	bloodletting,	leeching,	and	purging.	But	there	are	other	possible	causes	of	your	relief,	besides	the	placebo	effect	and	natural	fluctuations	in	your	illness.	In	one	paragraph,	present	your	argument.	How	do	we	decide	which	claims	are	credible?	The	highly	accurate	Piri	Reis	map	of	1513	that	must	have	been	created	by	some	kind
of	aerial	photography?	Here's	another	example:	"Society's	interest	in	the	occult	is	growing.	A	Caesarean	section	is	a	method	for	delivering	a	baby	that	involves	cutting	through	the	mother's	abdominal	and	uterine	walls.	In	other	words,	we	may	miscategorize	or	misdescribe	what	we	experience.	What	makes	a	thing	weird	or	a	claim	extraordinary	is	that
it	seems	to	be	impossible.	Let's	say	that	a	new,	well-designed	study	suggests,	to	everyone's	surprise,	that	lifelong	cigarette	smoking	prevents	lung	cancer	in	humans.	At	other	times	we	may	rate	simplicity	higher	than	conservatism,	especially	if	the	hypothesis	has	at	least	as	much	scope	as	our	existing	hypothesis.	Tarot	cards	are	another	ancient	form	of
divination.	Logic	is	the	study	of	correct	thinking.	70	If	psi	was	real,	he	thought,	the	materialist	worldview	would	have	to	be	abandoned	and	one	more	in	tune	with	traditional	values	could	take	its	place.	In	1904,	a	retired	Berlin	schoolteacher,	Wilhelm	von	Osten,	claimed	that	his	horse	—	who	came	to	be	known	as	"Clever	Hans"	—	possessed	an
intelligence	equivalent	to	humans.	Ludwig	F.	In	order	to	prove	that	lévitation	is	real,	you've	got	to	believe	in	it	because	unless	you	think	it's	true,	you	won't	get	convincing	evidence.	Choosing	between	theories	is	not	the	purely	logical	process	it	is	often	made	out	to	be.	In	this	way,	medical	science	can	progress.	Reidel,	1987),	pp.	He's	a	famous	guy,	the
subject	of	movies,	books,	Web	sites,	and	news	accounts,	and	he's	studied	and	hunted	relentlessly	by	Bigfoot	enthusiasts	and	investigators.	Yes	—	if	they	have	the	requisite	ability	to	reliably	judge	the	evidence	that	bears	on	such	questions.	What	makes	a	hypothesis	ad	hoc	is	that	it	can't	be	verified	independently	of	the	phenomenon	it's	supposed	to
explain.	It	can	be	said	that	these	witnesses	did	perceive	what	they	said	they	did.	One	of	these	other	ways	is	based	on	the	power	of	expectancy:	We	sometimes	perceive	exactly	what	we	expect	to	perceive,	regardless	of	what's	real.	Then	you	read	this	headline	referring	to	the	study:	"Garlic	may	fight	AIDS!"	The	headline	writer	can	claim	that	he	said
nothing	un-	Quackery—the	pro-	motion	and	sale	of	useless	remedies	promising	relief	from	chronic	and	critical	health	conditions—	exceeds	$	10	billion	a	year.	Can	individually	unconvincing	studies	be	collectively	convincing?	The	idea	was	that	questions	would	be	asked,	and	the	spirits	would	answer	by	rapping	once	for	"yes"	and	twice	for	"no."	The	first
question	was	asked,	but	nothing	happened.	All	that	is	required	is	that	we	get	them	to	believe	that	—	FRIEDRICH	NIETZSCHE	we	like	them.	Only	by	demonstrating	that	creationism	meets	the	criteria	of	adequacy	at	least	as	well	as	its	rivals	can	creationists	hope	to	show	that	their	theory	is	a	viable	one.	Only	a	few	scientists	and	a	handful	of	others
bother	to	explain	why.	If	he	had	claimed,	however,	that	some	unknown	and	undetectable	(occult)	force	was	responsible	for	Uranus's	erratic	behavior,	that	would	have	been	an	ad	hoc	hypothesis.	Vogt,	Making	Health	Decisions	(Chicago:	Nelson-Hall,	1983),	p.	6,	reprinted	in	Readings	in	the	Philosophy	oj	Science,	ed.	But	if	I	stand	aloof,	and	refuse	to
budge	an	inch	until	I	have	objective	evidence	.	Other	claims	conflict	with	well-established	laws	in	biology,	chemistry,	and	astrophysics.23	These	laws	may	be	mistaken,	but	unless	Velikovsky	can	identify	the	correct	laws	and	show	that	they	explain	astronomical	events	better	than	the	currently	accepted	laws	do,	there	is	no	reason	to	believe	that	those
currently	accepted	laws	are	mistaken.	[1]	Is	global	warming	a	real	threat?	A	well-controlled	ganzfeld	experiment	may	well	turn	out	to	be	replicable.	•!•	...	Morey	Gomez,	the	famous	psychic,	announced	that	the	stock	market	would	go	up	by	20	percent	in	the	next	six	months.	Typically,	psychic	hotlines	charge	$3.99	a	minute.	They	not	only	explain	what
has	been	discovered;	they	also	predict	what	will	be	discovered.	Do	you	believe	that	some	or	all	of	them	deserve	a	good	horselaugh,	that	they're	the	kind	of	hooey	that	only	a	moron	could	take	seriously?	•	An	all-powerful,	all-knowing,	all-good	God	exists.	If	the	soul	is	immortal	(p),	then	thinking	doesn't	depend	on	brain	activity	(q).	If	Blondlot,	or	some
other	observer,	believed	N	rays	were	present,	he	could	see	that	they	were	—	even	in	situations	where	Wood	had	secretly	changed	the	experiments	so	that	N	rays	should	have	been	impossible	to	detect.	After	all,	relativists	can't	persuade	anyone	by	appealing	to	objective	standards	or	using	rational	argument.	In	general,	physicians	and	scientists
investigating	methods	may	or	may	not	be	advocates	of	the	methods.	Asimov	and	Gish,	"The	Genesis	War,"	p.	One	of	the	most	famous	applications	of	this	principle	was	made	by	the	French	mathematician	and	astronomer	Pierre	Laplace.	But	we	do	not	live	in	the	best	of	all	possible	worlds.	If	it	did,	societies	would	be	infallible,	and	we	know	that's	not	the
case.	Schmeidler,	"Separating	the	Sheep	from	the	Goats,"	Journal	oj	the	American	Society	jor	Psychical	Research	39,	no.	Instead	of	using	instruments	to	gather	objective	data,	researchers	relied	on	people's	observations	to	determine	the	results.	16	Fortunately,	we	know	exactly	what	these	witnesses	(and	many	others)	saw	in	the	sky	that	night.	86	L.	A
variation	of	Teed's	idea,	known	as	Uohlweltehre,	or	Hollow	Earth	Doctrine,	was	widely	held	in	Nazi	Germany.	Gracely,	"Therapeutic	Touch:	Investigation	of	a	Practitioner,"	Scientific	Review	of	Alternative	Medicine	(Spring/Summer	1998):	5-9,-	L.	Kathleen	Hunt,	"Transitional	Vertebrate	Fossils	FAQ,"	.	(iii)	Therefore	no	woman	is	rational."	The	word
man	is	used	in	two	different	senses	here:	In	the	first	premise	it	means	human	being	while	in	the	second	it	means	male.	In	1938,	it	was	discovered	that	the	symbols	could	also	be	seen	through	the	cards,	which,	of	course,	allows	room	for	fingertip	reading	of	the	backs	of	the	cards	and,	if	they	are	marked,	of	their	sides.	The	reasons	for	accepting	a	claim
are	themselves	stated	as	claims.	The	Midnight	Cry,	published	in	New	York	City,	and	the	Philadelphia	Alarm	also	contributed	to	the	movement's	popularity.	As	the	Roman	Catholic	theologian	Saint	Augustine	noted,	"A	miracle	is	not	contrary	to	nature	but	contrary	to	our	knowledge	of	nature."9	The	scientific	ignorance	of	the	ancient	Jews	and	early
Christians	may	explain	why	they	reported	so	many	miraculous	occurrences.	NCAHF	Newsletter,	May/June	1992.	They	"explained"	the	Russian-Chinese	conflict.	McKinley	and	Garfield	were	both	Civil	War	veterans.	What	is	the	availability	error?	He	believes	that	the	citizens	of	Atlantis	migrated	there	after	their	continent	sank.	The	great	Flood	of	Noah,
he	claimed,	began	on	Friday,	November	28,	2349	B.C.	when	spiral	path	led	him	to	suggest	that	there	were	originally	four	moons	orbiting	the	God	sent	another	comet	that	passed	near	the	Earth	and	caused	it	to	rain	for	forty	days	and	Earth,	of	which	our	present	Moon	is	the	only	remaining	one.	Psychic	phone	calling	is	a	multimillion-dollar	industry,
with	one	group	—	the	Psychic	Reader's	Network—	making	over	$300	million	in	phone	service	charges	in	2002.	Victor	Cohn,	News	and	Numbers	(Ames:	Iowa	State	University	Press,	1989),	p.	While	it's	ludicrous	to	believe	that	our	minds	create	external	reality,	it's	perfectly	reasonable	to	believe	that	our	minds	create	our	beliefs	about	external	reality.
John	C.	A	single	study	of	twelve	people	and	an	animal	study	seem	to	support	their	claim.	A	valid	deductive	argument	has	this	characteristic:	If	its	premises	are	true,	its	conclusion	must	be	true.	Those	who	accept	the	second	alternative	are	called	"relativists"	because	they	believe	that	the	way	the	world	is	depends	on	what	we	think	about	it.	219.	To	be
qualified,	an	authority	must	have	demonstrated	an	ability	to	make	reliable	judgments	about	the	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	tioning	system.	If	we	don't	know	something,	a	leap	of	faith	can	never	help	us	know	it.	Thus	mystical	experience	is	said	to	be	ineffable42	If	no	description	of	mystical	experience	is	true,	however,	there
are	no	grounds	for	believing	that	it's	the	same	for	everyone.	He	could	have	been	in	California	and	cut	himself	surfing.	Simplest	means	makes	the	fewest	assumptions.	Only	if	we	have	no	good	reasons	to	doubt	a	personal	experience	can	we	accept	it	as	a	reliable	guide	to	what's	real	—	and	there	are	often	many	grounds	for	doubt.	It	has	recently	been
objected	that	this	is	an	unsafe	method	of	arguing,-	but	it	is	a	method	used	in	judging	of	the	common	events	of	life,	and	has	often	been	used	by	the	greatest	natural	philosophers.33	Darwin	found	that	organisms	living	in	isolated	habitats	(such	as	islands)	have	forms	related	to	but	distinct	from	organisms	living	in	neighboring	habitats,	that	there	are
anatomical	resemblances	between	closely	related	species,	that	the	embryos	of	distantly	related	species	resemble	one	another	more	than	the	adults	of	those	species,	and	that	fossils	show	a	distinct	progression	from	the	simplest	forms	to	the	most	complex.	Different	people	take	different	things	to	be	true.	The	first	thing	to	note	is	that	no	one	can
legitimately	claim	to	know	that	astrology	is	148	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	true.	Chapter	7	examines	the	scientific	method	and	the	criteria	that	scientists	use	to	distinguish	plausible	theories	from	implausible	ones.	Since	these	laws	define	reality	for	us,	anything	that	violates	them	appears	impossible.	3	1	.	When	the
distance	between	the	percipient	and	the	cards	was	increased,	scores	dropped.73	216	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	The	Million	Dollar	Paranormal	Challenge	For	years,	magician,	educator,	and	MacArthur	Genius	Grant	recipient	James	Randi	has	offered	a	reward	to	anyone	able	to	demonstrate	paranormal	abilities	under
controlled	conditions.	What	the	subjects	didn't	know	is	that	there	was	no	correct	sequence.	Figura,	Wartburg	College	Andrew	Melnyk,	University	of	Missouri-Columbia	Frederick	Purnell,	Jr.,	Queens	College	Leah	Savion,	Indiana	University	Tom	Seppalainen,	Portland	State	University	Wendell	Stephenson,	Fresno	City	College	And	we	continue	to	thank
the	reviewers	of	the	third	edition,	who	include	Keith	Abney,	California	Polytechnic	State	University-San	Luis	Obispo,-	Jared	G.	words	reportedly,	may,	possibly	and	theorize,	it	actuScientists	were	selectively	quoted.	Three	weeks	later	my	father	fell	to	his	death	from	a	second-story	window	while	he	was	painting	the	windowsill.	I	could	feel	the	instant
shock	waves	undulate	around	the	table.	"Now	I'm	going	to	stop	a	train."	Frenkel	apparently	felt	he	had	found	the	secret	of	psychic-biological	power	and	that	his	effort	to	halt	a	train	would	be	the	ultimate	test	of	his	powers,	according	to	the	notes.	And	even	if	larger	objects,	like	human	beings,	could	instantaneously	affect	one	another,	it	doesn't	follow
that	any	meaningful	information	could	be	transmitted	between	them.	A	related	symptom,	which	a	faith-sufferer	source	of	knowledge,	he	argues,	is	one	such:	may	also	present,	is	the	conviction	that	"mysLike	computer	viruses,	successful	mind	tery,"	per	se,	is	a	good	thing.	Consider	the	following	two	analogical	arguments.	I	was	struck	by	the	fact	that
no	one	has	offered	any	proof	that	Bigfoot	does	not	exist.	HUXLEY	S	C	I	E	N	T	I	F	I	C	METHODOLOGY	179	Science	is	our	century's	art.	And,	as	we	all	know,	the	prophecy	came	true.	But	if	he	could	perform	the	feat	only	under	special	circumstances	controlled	by	him,	there	would	be	less	reason	to	alter	your	beliefs,	for,	in	that	case,	you	couldn't	be	sure
that	the	feat	wasn't	just	a	conjuring	trick.	Schreiber	Art	editor:	Katherine	McNab	Photo	research	coordinator:	Natalia	Peschiera	Cover	image:	René	Magritte,	"La	Victoire,"	©	2004	C.	Consequently,	her	reason	provides	no	additional	justification	for	her	claim.	In	spite	of	the	fact	that	the	Latvian	Commission's	work	leaves	not	the	slightest	doubt	as	to
the	true	nature	of	Ilga	K.'s	phenomenon,	and	the	additional	fact	that	von	Neureiter	was	one	of	the	Commission's	members,	some	parapsychologists	still	present	her	case	as	a	genuine	case	of	telepathy	ignoring	the	Commission's	report	altogether.	They	state	that	food	additives	and	preservatives	may	poison	people.	We	must	work	to	counteract	this	bias.
Someday	maybe	we	will	discover	that	Bigfoot	does	exist	after	all.	He	may	be	similarly	for?	Accepting	some	dubious	claims	is	equivalent	to	cutting	off	a	twig,	for	it	requires	giving	up	only	peripheral	beliefs.	The	famous	Framingham	Heart	Study	is	a	cohort	study	that	for	years	has	monitored	the	health	habits	and	physiological	status	of	over	5,000	people
in	Framingham,	Massachusetts.	There	is	a	widespread	belief	that	negative	results	prove	a	hypothesis	false.	You	need	only	to	have	noticed	them	exhibiting	some	of	those	subtle	behaviors	that	indicate	true	love.	FIELD	PROBLEM	Israeli	psychic	Uri	Geller	is	best	known	for	his	alleged	ability	to	bend	spoons	with	his	mind.	CONFIRMING	AND
CONFUTING	HYPOTHESES	Science	is	organized	common	sense	where	many	a	beautiful	theory	was	killed	by	an	ugly	fact.	The	doctor	is	an	authority	on	the	efficacy	of	treatments	if	she	knows	the	pertinent	findings	of	medical	science.	With	fringe	methods,	however,	there	seem	to	be	few	interested	who	are	not	advocates,	making	peers	de	facto	biased
observers.	This	third	step	involves	creativity	and	maintaining	an	open	mind.	On	March	31,	God	would	take	over	Chen's	body.	In	scientific	tests,	however,	practitioners	of	iridology	(called	iridologists)	have	never	been	able	to	diagnose	bodily	states	accurately	24	THE	APPEAL	TO	TRADITION	Our	understanding	of	the	limitations	of	personal	experience
and	case	studies	can	now	help	us	put	ancient	practice	and	folklore	in	perspective.	mal	functioning.	In	other	words,	assume	no	more	than	is	required	to	explain	the	phenomenon	in	question.	"How	did	you	know	that	they	would	get	married?"	we	might	ask.	It's	the	alleged	ability	to	accurately	perceive	information	about	distant	geographical	locations
without	using	any	known	sense.	Psychologist	Andrew	Neher	cites	the	common	experience	of	looking	at	a	clock	and	"seeing"	the	second	hand	move	—	then	realizing	that	the	clock	isn't	running.8	Have	you	ever	seen	someone	standing	in	the	shadows	on	a	dark	night	as	you	walk	home	alone	and	then	discovered	that	the	person	was	a	shrub?	(In	the	words
of	one	review:	"The	mere	fact	that	research	reports	are	published,	even	in	the	most	prestigious	journals,	is	no	guarantee	of	their	quality."28	An	expert	on	the	medical	literature	252	EIGHT:	HOW	TO	ASSESS	A	"MIRACLE	CURE"	cautions,	"the	odds	are	good	that	the	authors	[of	published	clinical	research]	have	arrived	at	invalid	conclusions."29)
Confounding	variables	and	bias	may	creep	in	and	skew	results.	'	V	*	'	*	"	'	•	-•'	-"?£.•	W	T	*	tif	"rrtäi-ps-*'*"*i«	v	^	f	Weasels	Are	on	the	Loose!	Weaseling	is	a	writing	trick	used	in	many	fields,	including	advertising,	politics,	and	health	journalism.	But	they	don't.	Martin	Gardner	elucidates	Gosse's	argument:	Gosse	admitted	geology	had	established
beyond	any	doubt	that	the	earth	had	a	long	geological	history	in	which	plants	and	animals	flourished	before	the	time	of	Adam.	Crazy	people	can	come	up	with	perfectly	sound	arguments,	and	sane	people	can	talk	nonsense.	Since	we	can	observe	new	things,	some	observations	must	be	theory	free.	Englewood	Cliffs,	N.J.:	PrenticeHall,	1966.	The	reason
for	this	doubt	is	that	the	people	conducting	the	experiment	may	have	unwittingly	influenced	the	results.	Objectively	measured,	the	anticipation	of	pain	can	be	quite	literally	worse	than	the	pain	itself.	Surprisingly,	perhaps,	many	people	have	argued	that	just	as	we	have	a	moral	duty	not	to	perform	certain	sorts	of	actions,	so	we	have	a	moral	duty	not	to
have	certain	sorts	of	beliefs.	Thomas	Kuhn,	"Reflections	on	My	Critics,"	in	Criticism	and	the	Growth	oj	Knowledge,	ed.	viral	software.25	THE	APPEAL	TO	INTUITION	Intuition	is	sometimes	claimed	to	be	a	source	of	knowledge.	But	because	they	do	happen,	they	undermine	attempts	to	legitimately	claim	that	a	single	instance	of	a	cure	was	due	to	any
particular	treatment.	These	studies	have	not	received	much	media	coverage,	and	newspapers	running	astrology	columns	don't	usually	preface	them	with	caveats	such	as	"for	entertainment	purposes	only."	For	another,	astrologers	like	to	give	the	impression	that	it	all	makes	perfectly	good	scientific	sense.	Levy	was	caught	unplugging	an	automatic
scoring	machine	in	an	attempt	to	have	it	record	an	abnormally	high	number	of	hits.	Kendrick	Frazier	(Buffalo:	Prometheus	Books,	1991),	p.	RMT	therapists	ignore	basic	psychological	principles	that	all	individuals	are	suggestible,	and	that	patients	in	distress	seeking	Perceptual	construction	in	UFO	sightings	has	been	documented	many	times,	enough
to	demonstrate	that	no	one	is	immune	to	it	—	not	pilots,	not	astronomers,	not	reliable	witnesses	of	all	kinds,	not	pillars	of	the	community.	Abell,	"Astrology,"	p.	Suppose,	for	example,	that	you	and	a	million	other	people	each	purchased	one	lottery	ticket.	For	example,	if	we	are	injured,	anxious,	or	drugged;	if	our	glasses	are	cracked,	our	hearing	aid
broken,	or	our	measuring	devices	malfunctioning,-	or	if	it	is	dark,	noisy,	or	foggy,	then	our	observations	may	be	mistaken.	Spielberg	and	Anderson,	Seven	Ideas,	pp.	In	each	case,	the	object	of	our	knowledge	(what	our	knowledge	is	about)	is	different.	To	improve	the	quality	of	ganzfeld	research	and	to	lessen	the	likelihood	of	such	divergent	conclusions,
Honorton	and	Hyman	wrote	a	joint	paper	in	which	they	outlined	the	criteria	that	any	credible	PARAPSYCHOLOGY	223	ganzfeld	experiment	should	meet.88	Using	these	criteria,	Honorton	designed	a	new	type	of	ganzfeld	experiment	known	as	the	"autoganzfeld,"	because	it	partially	automated	the	collection	of	data.	"In	fact,"	claims	Isaac	Asimov,	"the
strongest	of	all	indications	as	to	the	fact	of	evolution	and	the	truth	of	the	theory	of	natural	selection	is	that	all	the	independent	findings	of	scientists	in	every	branch	of	science,	when	they	have	anything	to	do	with	biological	evolution	at	all,	always	strengthen	the	case	and	neper	weaken	it."48	Evolution	fits	well	with	what	we	know	about	the	universe.
There	is	no	firm	evidence	that	this	is	the	case,	since	even	where	there	has	been	documented	sexual	abuse	during	childhood,	there	are	numerous	other	factors	that	can	explain	physical	or	emotional	complaints	that	appear	years	later	in	an	adult.	It	is	simply	a	mistake	to	imagine	that	the	forces	exerted	by	stars	and	planets	at	the	moment	of	birth	can	in
any	way	shape	our	futures.	The	McDonnell	laboratory	was	probably	the	best-funded	psychical	laboratory	in	the	world,-	it	had	been	created	with	a	$50,000	grant	from	James	McDonnell,	chairman	of	the	board	of	the	McDonnellDouglas	Aircraft	Corporation.	2	3	1	.	To	evaluate	that	claim,	we'll	have	to	take	a	closer	look	at	the	various	types	of	relativism.
Therefore	it	must	be	a	miracle.	Why	is	it	that	a	single	medical	study	usually	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt?	Can	you	find	an	argument	in	this	passage?	But	if	it	were,	then	he,	within	his	own	culture,	ought	to	see	his	own	culture-bound	truth	as	absolute.	Scientists	are	primarily	interested	in	knowing	how
something	works	while	technologists	are	primarily	interested	in	making	something	that	works.	For	example,	by	1844,	it	was	known	that	the	planet	Uranus	didn't	follow	the	orbit	predicted	by	Newton's	theories	of	gravity	and	planetary	motion.	How	is	it	possible	for	the	prophecies	of	Nostradamus	to	appear	to	be	highly	accurate	and	yet	not	be?
Moreover,	when	TT	practitioners	have	been	tested	to	see	if	they	really	can	detect	the	fields,	they	have	failed.20	The	placebo	hypothesis,	on	the	other	hand,	explains	many	phenomena,	assumes	no	unknown	entities,	and	fits	well	with	what	we	know	in	medical	science.	John	Anthony	West	and	Jan	Gerhard	Toonder,	The	Case	jor	Astrology	(Baltimore:
Penguin	Press,	1973),	p.	Shenkel,	"The	P.	It	was	a	mixture	of	browns,	greens,	sludgy	sort	of	colors.	They	traveled	through	a	long,	dark	tunnel.	Fruitfulness.	Your	memory	is	like	a	mental	tape	recorder	—	it	whirrs	day	and	night,	picking	up	your	experience,	making	a	literal	record	of	what	happens,	and	letting	you	play	back	the	parts	you	want	to	review.
You	see	it,	feel	it,	smell	it.	This	fourth	failure	finally	led	to	the	end	of	the	movement.	Learning	to	apply	this	method	should	make	you	more	adept	at	evaluating	any	sort	of	claim,	whether	it	be	physical	or	metaphysical.	Some	believe	that	even	greater	horrors	are	lurking	in	the	wings.	Clinical	trials	without	a	control	group	(called	uncontrolled)	are	about
as	useful	as	evidence	as	are	testimonials	and	case	studies.	We	may	even	seem	to	remember	events	that	never	happened.	—	BERTRAND	RUSSELL	would	not	be	improper,	for	our	justification	gives	us	the	right	to	make	such	a	claim.	Since	justification	is	supposed	to	be	a	reliable	guide	to	the	truth,	and	since	truth	is	grounded	in	reality,	there	must	be
more	to	justification	than	mere	coherence.	Only	one	study	seems	to	suggest	otherwise.	Monmaney,	"Marshall's	Hunch,"	New	Yorker	69	(1993):	6	4	-	7	2	.	Because	the	former	tenants	ran	out	of	the	house	screaming,	and	they	begged	a	priest	to	perform	an	exorcism	on	the	property,	the	house	is	obviously	possessed.	Goldman,	Alan	H.	There	is,	however,
another	possibility,	explained	by	Ted	Schultz:	Beatle	George	Harrison	got	sued	for	rewriting	the	Chiffons'	"He's	So	Fine"	into	"My	Sweet	Lord."	He	was	the	innocent	victim	of	the	psychological	phenomenon	of	cryptomnesia.	(They	chose	Garland	because	it	sounded	like	"God's	land.")	Officials	in	Garland	kept	a	tight	watch	on	Chen	and	his	followers
because	they	wanted	to	avoid	another	mass	suicide	of	the	sort	committed	a	year	earlier	by	the	members	of	the	Heaven's	Gate	UFO	cult.	Nisbet,	R.	12,	as	cited	in	Neher,	Psychology	oj	Transcendence,	p.	Contrary	to	what	the	astrologers	would	have	us	believe,	no	set	of	physical	features	occurred	more	in	one	sign	than	another.54	Professional
astrologers	might	find	these	studies	unconvincing,	because	they	focus	on	the	sun	sign	rather	than	the	astrological	chart.	It	spares	them	the	ordeal	of	thinking	for	themselves	and	taking	responsibility	for	what	they	know.	Without	realizing	it	we	project	our	ideas	outward	to	form	physical	reality.	So	to	be	testable,	a	hypothesis,	in	conjunction	with	a
background	theory,	must	predict	something	more	than	what	is	predicted	by	the	background	theory	alone.14	If	a	hypothesis	doesn't	go	beyond	the	background	theory,	it	doesn't	expand	our	knowledge	and	hence	is	scientifically	uninteresting.	MACROBERT	AND	TED	SCHULTZ	80	When	there's	reason	to	suspect	that	any	of	the	limitations	discussed
above	are	influencing	our	thoughts	—	like	when	we	experience	something	that	seems	to	be	impossible	—	then	we	should	withhold	judgment	until	we	gather	more	evidence.	The	organizing	committee	was	made	up	largely	of	NIH	staff	and	extramural	members	interested	in	"alternative"	methods.	In	their	report,	the	Commission	concluded	that	no
paranormality	was	involved	in	Ilga's	ability.	We	won't	remember	most	of	them.	Some,	like	the	scientists	objecting	to	its	widespread	acceptance,	claim	that	its	appeal	derives	from	the	diminished	sense	of	personal	responsibility	it	provides:	In	these	uncertain	times	many	long	for	the	comfort	of	having	guidance	in	making	decisions.	Dawes,	R.	Wright.
What	alternative	theory	could	also	explain	the	existence	of	crop	circles?	Let's	say	you	have	rheumatoid	arthritis,	you	treat	it	with	an	herbal	remedy,	and	afterward	your	symptoms	disappear.	So	not	only	is	social	constructivism	not	a	very	reasonable	theory,	it's	not	a	very	useful	one	either.	•	Science	itself	is	irrational	or	mystical.	Unless	someone	is	able
to	produce	good	evidence	showing	that	it	can	be	done,	we	must	say	that	that	person's	claim	is	highly	improbable.	It's	apparent,	for	example,	among	some	people	who	have	espoused	New	Age	subjectivism.	So	one	explanation	of	the	parapsychologists'	lack	of	repeatable	experiments	is	that	the	factors	necessary	for	proper	psi	functioning	have	not	been
identified.	•	A	detailed	discussion	of	the	characteristics,	methodology,	and	limitations	of	science,	illustrated	with	analyses	of	the	claims	of	parapsychology	and	creationism.	FIELD	PROBLEM	Magnetic	therapy	is	the	use	of	common	magnets	to	try	to	treat	disease	or	improve	health.	58-59.	Jane	wants	to	buy	a	new	car	and	is	deciding	between	a	Mazda
and	a	Toyota.	Explain	what	kinds	of	reasons	would	give	stronger	support	to	the	conclusion.	Let's	say	that	person	A	believes	p	(a	statement	about	reality),	and	p	therefore	becomes	true.	To	know	a	proposition,	must	we	have	reasons	that	establish	it	beyond	a	shadow	of	a	doubt?	The	brigade	of	housewife	readers	identified	a	large	proportion	of	the
students'	narratives	as	bona	fide	mystical	encounters,	and	Pahnke	concluded	that	drugs	could	simulate	the	transcendent	ecstasy	that	lay	at	the	source	of	so	much	religious	tradition.	In	the	first	place,	according	to	Dobbs,	there's	no	evidence	that	ESP	signals	don't	degrade	over	distance.	Peter	Brookesmith	(London:	Macdonald,	1988),	p.	Science.-	Good,
Bad,	and	Bogus.	REALITY	IS	CONSTITUTED	BY	CONCEPTUAL	SCHEMES	Common	sense	tells	us	that	neither	individuals	nor	societies	are	infallible.	Or	no	one	may	dare	to	answer	the	ultimate	why	—	why	good	reasons	are	necessary	to	begin	with.	In	light	of	such	evidence,	we're	forced	to	conclude	that	it's	very	unlikely	that	anyone	could	avoid	the
laws	of	thermodynamics.	3	6	-	3	7	.	They	can	involve	tissues	and	cells	from	both	animals	and	people,	but	they're	not	carried	out	on	living	animals	or	people.	The	answer	is	to	be	found	in	the	principles	that	distinguish	good	reasons	from	bad	ones.	No,	for	we	cannot	make	something	true	by	believing	it	to	be	true.	So	evolution,	far	from	diminishing	our
relationship	with	God,	actually	strengthens	it.	Haskell,	"'Normal'	Explanations	of	the	Soal-Goldney	Experiments	in	Extrasensory	Perception,"	Nature	2	4	5	(1973):	5	2	-	5	4	.	Pandering	publishers,	manufacturers,	drugstores,	"health	food"	stores,	pharmaceutical	firms,	and	bookstores	all	profit	from	the	misinformation	and	mythology.	This	proposition
means	at	least	three	things:	(1)	The	world	has	a	determinate	structure,-	(2)	we	can	know	that	structure,-	and	(3)	this	knowledge	is	available	to	everyone.	For	one	thing,	most	people	are	probably	unaware	of	the	many	studies	that	have	found	no	substantiation	for	astrology.	Psychologist	Elizabeth	Loftus,	a	prominent	critic	of	the	misguided	therapy
techniques	that	often	result	in	False	Memory	Syndrome,	says	that	the	phenomenon	has	taken	an	enormous	toll:	The	backlash	against	such	professional	abuses	is	well	under	way,	with	a	growing	number	of	lawsuits	and	court	actions	against	The	problems	that	our	society	has	had	to	face	over	the	repressed	memory	controversy	have	changed	to	some
extent,	but	they	are	still	not	over.	It's	ironic	that	Protagoras	taught	argumentation,	because	in	a	Protagorean	world,	there	shouldn't	be	any	arguments.	He	writes:	When	we	attribute	foreknowledge	to	God,	we	mean	that	all	things	have	ever	been,	and	perpetually	remain,	before	His	eyes,	so	that	to	His	knowledge	nothing	in	future	or	past,	but	all	things
are	present,and	present	in	such	a	manner,	that	He	does	not	merely	conceive	of	them	from	ideas	formed	in	His	mind,	as	things	remembered	by	us	appear	present	to	our	minds,	but	really	beholds	and	sees	them	as	if	actually	placed	before	Him.	Evaluate	your	answers	to	these	questions	by	examining	their	implications.	One	hypothesis	for	this
phenomenon	is	that	the	car	battery	is	dead.	—VOLTAIRE	124	Unfortunately,	Russell	seems	to	be	right.	—SPINOZA	Boethius	realizes	that	if	someone	knows	that	something	is	going	to	happen,	it	must	happen.	r	Tracking	Down	Bigfoot	North	America	is	said	to	be	inhabited	not	just	by	ordinary	humans	and	familiar	animals	but	by	a	mysterious	species
seldom	seen	—	an	outsized	two-legged	ape-man	called	Bigfoot,	or	Sasquatch.	Huxley	realized,	"Science	is	simply	common	sense	at	its	best	—	that	is,	rigidly	accurate	in	observation,	and	merciless	to	fallacy	in	logic."	When	getting	the	right	answer	is	important,	we	do	everything	we	can	to	ensure	S	C	I	E	N	T	I	F	I	C	METHODOLOGY	181	The	Duhem
Hypothesis	Pierre	Duhem,	a	French	philosopher	of	science,	was	perhaps	the	first	to	realize	that	hypotheses	cannot	be	tested	in	isolation.	Our	beliefs	may	predispose	us	to	misinterpret	the	facts,	when	ideally	the	facts	should	serve	as	the	evidence	upon	which	we	base	beliefs.	The	tax	system	in	this	country	is	unfair	and	ridiculous.	According	to	Kuhn,	all
scientific	investigation	takes	place	within	a	paradigm,	or	theoretical	framework,	that	determines	what	questions	are	worth	asking	and	what	methods	should	be	used	to	answer	them.	We've	examined	why	personal	experience	doesn't	always	provide	reliable	evidence	for	believing	something.	Properly	speaking,	Holmes	is	using	abduction,	or	inference	to
the	best	explanation,	because	he	arrives	at	his	conclusion	by	citing	a	number	of	facts	and	coming	up	with	the	hypothesis	that	best	explains	them.	One	of	the	most	effective	techniques	of	refuting	a	position	is	known	as	reductio	ad	absurdum:	reduction	to	absurdity.	The	fewer	similarities,	the	less	probable	the	conclusion.	The	worldviews	held	by
scientists	have	changed	radically	over	the	years:	The	worldview	of	quantum	mechanics	is	far	from	the	mechanistic	worldview	of	the	seventeenth	century.	You	can	stick	your	hand	into	a	very	hot	oven	without	burning	yourself,	but	if	you	touch	metal	in	the	oven,	you	can	be	badly	burned.	2	3	4	5	6	7	8	9	0	FGR	/	FGR	0	9	8	7	6	5	ISBN	0-07-287953-X	Vice
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good	a	scientific	theory	as	evolution?	He	holds	it	in	a	stiff	and	unnatural	manner.	If	Joe	is	a	bachelor	(p),	then	Joe	is	a	male	(q).	To	determine	whether	a	button	had	been	pushed	in	the	correct	order,	the	subjects	were	instructed	to	push	the	button	in	the	center	after	each	push	of	a	button	in	the	circle.	Here	are	excerpts	from	his	analysis:	There	was
nothing	mysterious,	or	even	sudden,	in	the	events	of	1958.	It	would	be	more	reasonable	to	believe	that	the	new	study	is	probably	seriously	flawed.	The	quality	of	your	life	is	determined	by	the	quality	of	your	decisions,	and	the	quality	of	your	decisions	is	determined	by	the	quality	of	your	thinking.	Stripping	us	of	our	dignity	and	humanity,	it	S	C	I	E	N	C
E	AND	Science	is	the	great	antidote	to	the	poison	of	enthusiasm	and	superstition.	Researchers	investigating	ESP	must	be	particularly	wary	of	these	sorts	of	experimenter	effects.	174	S	I	X	:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	SEVEN	Science	and	Its	Pretenders	T	HE	SCIENTIFIC	METHOD	is	the	most	powerful	tool	we	Scientists	are
peeping	Toms	at	the	key-	have	for	acquiring	knowledge.	—	FRANZ	LISZT	Truth	does	not	do	so	much	good	in	the	world	as	the	appearance	of	it	does	evil.	Ilga	was	most	successful	with	individuals	who	strongly	moved	their	lips,	tongue,	and	larynx	while	thinking	or	reading,	which	was	the	case	with	her	teacher	who	had	first	brought	Ilga's	ability	to	the
attention	of	the	scientists.	The	following	account	draws	on	I.	The	likely	costs	outweigh	the	unlikely	benefits.	Chicago	is	in	Illinois	(q).	In	statements	1	and	2,	personal	experience	is	supposed	to	be	a	good	enough	reason.	As	Einstein	liked	to	ask,	Will	a	mouse's	observation	make	the	moon	real?	You	have	a	tendency	to	be	critical	of	yourself.	We	especially
need	good	whys	when	faced	with	weirdness.	He	believed	that	if	a	patient	complained	of	certain	symptoms,	she	should	be	given	the	(diluted)	substance	that	was	said	to	cause	those	same	symptoms	in	a	proving.	More	important,	the	existence	of	these	correlations	doesn't	prove	that	the	planets	affect	our	personalities	because	correlation	doesn't	prove
causation.	All	forms	of	ESP,	for	example,	seem	to	undermine	the	theory	of	knowledge	underlying	modern	science,	namely,	that	sense	experience	is	the	only	source	of	knowledge	of	the	external	world.	Given	all	the	opportunities	for	sensory	leakage,	there	is	no	reason	to	believe	that	anything	extrasensory	was	going	on.	These	principles	should	cast
considerable	doubt	on	the	"proof"	offered	in	statements	like	"The	home	remedies	presented	here	are	more	than	just	folklore	—	all	come	from	the	actual	experience	of	doctors."	Or	"Millions	of	jars	of	the	exciting	Super-W	Wrinkle-Removing	Cream,	which	was	developed	by	a	pharmacist,	have	been	purchased	by	women	who	are	reporting	wonderful
results."	Or	"Dr.	Miracle	has	documented	remarkable	results	in	over	100	patients	who	used	his	special	formula."	Here	are	a	few	popular	claims	that	have	sometimes	been	supported	with	case	studies	or	personal	experience	but	that,	to	date,	have	essentially	no	firmer	evidence	in	their	favor:	•	"Relaxation	and	mental	imagery	techniques	can	fight
malignant	tumors	and	extend	the	lives	of	cancer	patients."	Probably	the	most	noted	proponents	of	this	claim	have	been	O.	To	determine	whether	it	is,	we'll	have	to	explore	some	alternative	hypotheses	and	see	whether	any	of	them	meet	the	criteria	of	adequacy	better	than	Rhine's.	Physicists	use	the	notion	of	"half-life"	to	measure	this	rate	of	decay	The
half-life	of	a	particular	type	of	radioactive	atom	is	the	time	it	would	take	for	half	the	atoms	in	a	large	sample	to	decay.	If	not,	we	shouldn't.	Moreover,	unless	a	much	higher	level	of	repeatability	becomes	possible,	the	skeptical	option,	that	the	results	can	be	attributed	to	carelessness	or	to	conscious	or	unconscious	cheating	on	the	part	of	one	or	more	of
the	experimenters,	remains	open	and	valid.	2	1	.	You	Decide	.	Glowing	hot	charcoals,	of	course,	are	not	the	same	as	hot	air.	23.	No.	To	say	that	you	believe	something	on	faith	is	not	to	offer	any	justification	for	it,-	in	fact,	you	are	admitting	that	you	have	no	justification.	The	word	knowledge,	strictly	employed,	implies	three	things:	truth,	proof,	and
conviction.	Something	is	technologically	impossible	if	it	is	(currently)	beyond	our	capabilities	to	accomplish.	In	fact,	as	scientists	came	to	understand	the	physics	of	planetary	development,	they	found	that	Newton's	laws	actually	predicted	the	existence	of	meteorites.	In	the	midst	of	the	hoopla	surrounding	the	Bridey	Murphy	[reincarnation]	case	the
Denver	Post	decided	to	send	newsman	William	J.	Some	people	think	that	reason,	like	introspection,	is	an	infallible	guide	to	the	truth.	There	is	only	one	conclusion	that	I	can	draw	from	this:	However	unlikely	it	might	seem,	Bigfoot	exists	—	and	he	likely	exists	exactly	where	eyewitnesses	say	he	exists,	in	the	wilderness	of	the	West.	Thus	one	is	led	to	a
new	notion	of	unbroken	wholeness	which	denies	the	classical	idea	of	analyzability	of	the	world	into	separately	and	independently	existent	parts.	This	conflict	is	expected,	just	as	we	would	expect	discrepancies	between	the	information	revealed	by	a	quick	glance	and	a	long,	close	look.	But	in	their	view,	even	though	you	unite	with	God,	you	don't	become
God.	He	even	suggested	that	two	instances	of	anecdotal	evidence	amount	to	a	scientific	replication	of	results.	REMEMBERING:	DO	WE	REVISE	T	H	E	PAST?	If	one	piece	of	evidence	is	invalid	or	unreliable,	many	more	pieces	of	invalid	or	unreliable	evidence	don't	make	the	case	any	stronger.	Everyone	complains	of	his	memory,	and	no	one	complains	of
his	judgment.	It	seems	that	Caesar's	mother	had	consulted	an	astrologer	to	determine	the	most	propitious	time	to	have	a	baby.	Whenever	medical	researchers	test	a	new	drug	on	laboratory	animals,	they	are	making	an	analogical	induction.	We	may	remember	our	prediction	even	though	we	actually	made	no	such	prediction.	But	they	are	more	likely	to
be	right	than	we	are.	Testimonials	by	those	who	believe	that	they've	been	cured	are	common	and	often	highly	persuasive.	Chicago:	Nelson-Hall,	1983.	Speculation	is	rife,	as	are	a	profusion	of	new	factors	(each	more	dramatically	"valid"	than	the	last)	to	be	conveniently	considered	where	they	reinforce	the	case	and	ignored	otherwise.57	There	is	simply
no	reliable	data	establishing	any	of	astrology's	claims.	All	over	the	country	have	been	found	mutilated	cows	whose	body	parts	were	removed	by	means	of	smooth	cauterized	incisions.	until	proof	is	given	is	Do	these	arguments	mean	that	we	must	concur	with	Russell's	a	rational	position;	judgment	that	these	experiences	are	nothing	more	than	self-
induced	denial	of	all	outside	fantasies?	Acupuncture	has	been	used	for	thousands	of	years	in	China.	tions	could	possibly	heal	anything	flies	in	the	face	of	the	laws	of	chemistry.	John	Leavy,	"Our	Spooky	Presidential	Coincidences	Contest,"	Skeptical	Incjuirer	(Spring	1992):	316-20.	Here's	another	example:	"It's	the	duty	of	the	press	to	publish	news
that's	in	the	public	interest.	Manned	intergalactic	space	travel,	for	example,	is	technologically	impossible	because	we	do	not	currently	have	the	capability	of	storing	enough	food	and	energy	to	travel	to	another	galaxy.	As	evidence	for	this	hypothesis	we	could	submit	these	facts:	Millions	of	people	(mostly	children)	believe	Rudolph	to	be	real,his	likeness
shows	up	everywhere	during	the	Christmas	holidays,given	the	multitude	of	reindeer	in	the	world	and	their	long	history,	it's	likely	that	at	some	time	a	reindeer	with	flying	capabilities	would	either	evolve	or	be	born	with	the	necessary	mutations,-	some	people	say	that	they	have	seen	Rudolph	with	their	own	eyes.	60.	If	you	have	cancer	and	you	want	to
live,	use	Formula	77.	Barker	couldn't	locate	the	street	Bridey	said	she	lived	on,	he	couldn't	find	any	essays	by	Bridey's	husband	in	the	Belfast	News-Letter	between	1843	and	1864	(during	which	time	Bridey	said	he	was	a	contributor),	and	he	couldn't	find	anyone	who	had	heard	of	the	"Morning	Jig"	that	Bridey	danced.	Pfungst	learned	to	consciously
make	the	same	body	movements	that	were	unconsciously	made	by	Hans's	examiners	and	was	thus	able	to	elicit	from	Hans	all	of	his	various	reactions	without	asking	him	any	questions	or	giving	him	any	commands.27	Pfungst's	experiment	showed	beyond	a	reasonable	doubt	that	Clever	Hans's	cleverness	lay	not	in	his	intellectual	prowess	but	in	his
perceptual	acuity.	And	if	everyone's	belief	is	as	true	as	everyone	else's,	then	the	belief	that	subjectivism	is	false	is	as	true	as	the	belief	that	subjectivism	is	true.	Yancey,	"Ten	Rules	for	Reading	Clinical	Research	Reports,"	American	Journal	of	Surgery	159	(June	1990):	5	3	3	-	3	9	.	You're	likely	to	hear	at	least	one	firsthand	account	yourself	from
somebody	you	know	—	somebody	who	says	it's	not	a	ghost	story	at	all,	but	fact.	In	myths	and	legends,	they	say,	our	ancestors	told	of	the	visitation	of	these	"gods."	This	theme	is	sounded	by	many,	most	notably	Erich	von	Däniken	in	his	books	Chariots	of	the	Gods,	Gods	from	Outer	Space,	and	Von	Dän	Proof.	The	officers	claimed	that	the	former	Soviet
Union	was	way	ahead	of	the	United	States	in	developing	such	powers.	I	don't	know	exactly	what	is	going	on	in	the	forests	of	western	United	States	and	Canada,	but	I	believe	that	it	is	mysterious	and	strange.	•	Many	people	have	turned	to	a	method	of	disease	treatment	shunned	by	mainstream	medicine	and	at	odds	with	modern	science:	homeopathy.
Upon	returning	to	their	normal	state	of	consciousness,	subjects	assume	all	their	refreshed	"memories"	are	equally	true.	Indeed,	thoughts	can	function	in	the	mind	like	comthey	may	feel	that	the	less	evidence	there	is,	puter	viruses	in	a	computer,	subverting	its	northe	more	virtuous	the	belief.	Physicists	David	Böhm	and	B.	Science	and	Subjectivity.
Usually	when	we	are	doing	critical	thinking,	we	are	trying	either	to	devise	arguments	or	to	assess	them.	The	researchers	concluded	that	shark	that	three	of	the	patients	appeared	to	have	cartilage	was	inactive	in	patients	with	advanced	improved.	Early	telepathy	experiments	did	not	take	these	effects	into	account,	and	consequently	their	results	are
unconvincing.	[Premise]	When	Julio	reads	about	weird	things,	he	always	gets	the	shakes.	The	hypothesis	that	all	creatures	were	created	by	God	in	one	fell	swoop,	he	argued,	offers	no	explanation	for	these	facts.	The	National	Council	Against	Health	should	suspect	weaseling	when	the	words	are	Fraud	said,	"The	April	6	issue	of	Time	read	like	used	to
imply	more	than	what's	justified	or	to	[a]	health	food	magazine	as	it	shouted	the	headshield	the	writer	from	criticism	or	blame	in	case	lines:	'New	research	shows	they	[vitamins]	may	his	or	her	statements	are	challenged.	My	objection	to	the	Hundredth	Monkey	Phenomenon,	then,	is	not	that	it	is	a	myth,	but	that	it	is	bad	myth,	and	that	it	draws	its
force	not	from	the	collective	imagination,	but	by	masquerading	as	science.	Many	magnetic-therapy	products	(including	shoes	with	magnetic	insoles)	have	been	on	the	market,	and	their	promoters	have	claimed	numerous	health	benefits	such	as	improved	blood	circulation	and	pH	balance.	In	reality,	this	is	not	the	case.	Suppose	that	someone	wanted	to
know	what	makes	fluorescent	lights	work.	KAMMANN	56	A	lot	of	research	now	indicates	that	our	memories	aren't	literal	records	or	copies.	160	S	I	X	:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	This	form	of	argument	is	known	as	denying	the	consequent	because	one	of	the	premises	denies	the	statement	that	serves	as	the	consequent	of	the
conditional.	We	can't	quantify	how	well	a	hypothesis	does	with	respect	to	any	of	them,	nor	can	we	definitively	rank	the	criteria	in	order	of	importance.	If	truth	is	relative	to	society,	no	such	universal	truths	exist.	Linda	Goodman,	Linda	Goodman's	Sun	Signs	(New	York:	Bantam	Books,	1972),	p.	Unfortunately,	this	principle	alone	won't	get	you	very	far.
War	plans	and	crafty	designs	of	any	kind,	anywhere	in	the	world,	could	be	watched	and	revealed.	I	—PLATO	But	this	is	not	primarily	a	book	of	such	answers,	though	several	will	be	offered.	sonal	experience	don't	necessarily	disappear	just	because	personal	experience	has	been	repeated	for	a	thousand	years	or	is	shared	by	whole	tribes.	Reality	can	be
represented	in	many	different	ways,	just	as	a	territory	can	be	mapped	in	many	different	ways.	Since	introspection	is	not	error	free,	it	is	not	an	infallible	source	of	knowledge	about	our	mental	states.	PROPOSITIONS	KNOWLEDGE	We	know	many	different	types	of	things.	They	observed	orange-colored	flames	shooting	out	from	behind	it,	with	many
square-shaped	windows	lit	from	inside	the	object.	You	may	even	decide	to	change	your	belief	about	the	day's	weather	on	its	basis.	Vokey,	"Subliminal	Messages,"	in	Psychological	Sketches,	6th	ed.,	ed.	•	••	ing	plant	to	a	polygraph	and	parading	the	students	one	by	one	before	it,	Backster	was	able	to	establish	the	culprit.	For	the	Forer	effect	to	work,
people	have	to	be	told	that	the	catchall	description	really	pinpoints	them	specifically.	Sometimes	indicator	words	are	used	when	no	argument	is	present.	—	RICHARD	BRINSLEY	SHERIDAN	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	E	S	P	2	1	Anyone	with	an	active	mind	lives	on	tentatives	rather	than	tenets.	•	If	an	experience	seems	real,	it	is	real.	Instead,	the
tabloid	psychics	were	saying	that	in	2002:	•	Satan	would	be	discovered	working	in	a	homeless	shelter,	reading	to	the	blind	and	delivering	Meals	on	Wheels.	We	can	believe	them,	but,	without	adequate	evidence	showing	that	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	The	Botanical	Witness	Here's	one	of	Backster's	more	intriguing
experiments,	as	described	in	The	Secret	Life	oj	Plants:	To	see	if	a	plant	could	display	memory,	a	scheme	was	devised	whereby	Backster	was	to	try	to	identify	the	secret	killer	of	one	of	two	plants.	The	published	photos	show	what	looks	like	a	diamond-shaped	flipper	attached	to	a	large	body.	See,	for	example,	Michael	Talbot,	Mysticism	and	the	New
Physics	(New	York:	Bantam	Books,	1981);	Amaury	de	Riencourt,	The	Eye	oj	Shiva	(New	York:	William	Morrow,	1981),-	and	Gary	Zukav,	The	Dancing	Wu	Li	Masters	(New	York:	William	Morrow,	1979).	Then	the	surgeon's	fingers	will	seem	to	plunge	into	the	woman's	stomach	as	blood	oozes	from	the	area.	Efforts	are	made	to	exclude	critics	because,
knew	then,	as	they	know	now,	that	such	subjective	judgments	can	be	affected	by	belief	or	expectancy.	Kelly,	"Astrology,	Cosmobiology,	and	Humanistic	Astrology,"	in	Philosophy	oj	Science	and	the	Occult,	ed.	Rosa,	L.	Crystals	heal.	Guthrie,	in	The	Collected	Works	of	Plato,	ed.	So	was	Helen	Keller,	the	famous	blind	and	deaf	woman,	when	she	wrote	a
story	called	"The	Frost	King."	After	it	was	published	in	1892,	she	was	accused	of	plagiarizing	Margaret	Canby's	"The	Frost	Fairies,"	though	Helen	had	no	conscious	memory	of	ever	reading	it.	Marxists	explained	all	their	failures:	they	explained	the	rising	living	standards	of	the	working	class	by	devising	a	theory	of	imperialism,-	they	even	explained	why
the	first	socialist	revolution	occurred	in	industrially	backward	Russia.	Robert	Rosen	(New	York:	Rinehart	and	Winston,	1965),	p.	Some	promoters	misjudge	the	costbenefit	of	recommending	a	treatment	because	they	either	overestimate	the	probability	of	its	effectiveness	or	don't	consider	the	factor	at	all.	These	include	belief	perseverance,	selective
memory,	errors	in	attribution,	and	overconfidence.	If	the	premises	are	true,	the	conclusion	cannot	possibly	be	false.	Clever	Hans	would	answer	the	questions	put	to	him	by	tapping	his	hoof.	Or	it's	possible	that	you're	under	the	control	of	a	superbeing	that	is	telepathically	projecting	thoughts	directly	into	your	mind.	20	In	Kuhns	view,	scientists	don't
discover	reality,-	they	invent	it.	She's	aware	that	many	people	have	embraced	the	tale	as	a	significant	myth.	Richard	Dawkins,	"Viruses	of	the	Mind,"	Free	Inquiry	13,	no.	If	your	sample	consists	of	those	students	attending	a	small,	select	engineering	school,	then	your	argument	would	not	be	very	strong	because	your	sample	is	too	limited	and
unrepresentative.	or	beyond	criticism.	Each	year,	Americans	spend	billions	of	dollars	on	bogus	remedies,	and	often	end	up	paying	for	them	with	their	lives.	(For	example,	he	predicted	that	"a	secret	trial	separation	is	ahead	for	Barbra	[Streisand]	and	hubby	at	a	time.	Using	this	method,	two	of	the	most	common	valid	argument	forms	can	be	represented
as	follows:	Affirming	the	Antecedent	(Modus	Ponens)	If	p	then	(\.	To	accurately	represent	the	form	of	these	statements,	one	letter	should	be	assigned	to	the	statement	following	the	"if"	(known	as	the	antecedent),	and	another	to	the	statement	following	the	"then"	(known	as	the	consequent).	Irrationally	held	truths	may	be	more	harmful	than	reasoned
errors.	Yet,	to	many,	the	principles	will	seem	like	a	bolt	from	the	blue,	a	detailed	map	to	a	country	they	thought	was	uncharted.	But	if	we	have	no	reason	to	believe	that	such	conditions	are	present,	then	we	have	no	reason	to	doubt	what	these	sources	of	knowledge	tell	us.	The	news	media	eagerly	report	it.	In	other	words,	it	is	impossible	for	a
deductively	valid	argument	to	have	true	premises	and	a	false	conclusion.	Carol	Simonton	and	Carl	Simonton,	who	wrote	a	best-selling	book	on	the	subject.17	•	"It's	possible	to	use	just	your	hands	to	manipulate	the	'energy	field'	of	a	sick	person	and	thus	promote	healing."	This	technique,	known	as	therapeutic	touch,	is	used	by	many	believers.	Since
man	himself	consists	of	seventy	percent	water,	why	should	he	be	immune	to	such	forceful	planetary	pulls?"65	He	isn't.	That	may	well	be	true,	but	the	only	way	to	find	out	is	to	determine	whether	there	is	any	evidence	to	that	effect,	and	the	best	way	to	make	such	a	determination	is	to	use	the	scientific	method.	To	qualify	as	scientific,	there	must	be
some	test	we	can	perform	—	other	than	turning	on	the	lights	—	to	detect	the	presence	of	gremlins.	Two	people	can	see	the	same	spiral	galaxy	through	a	telescope.	Also	great	is	the	chance	of	a	small	study	suggesting	that	a	treatment	works	when	in	fact	it	doesn't.	This	ideology	is	often	referred	to	as	scientism.	Appeal	to	Authority	We	often	try	to



support	our	views	by	citing	experts.	The	process	of	theory	selection,	however,	is	not	subjective.	Have	you	88	ever	been	told,	"What's	true	for	you	isn't	true	for	me"?	In	other	words,	doctors	learn	what	works	—	that	is,	what	is	substantially	effective	in	numerous	patients	—	from	science.	Koresh	believed	that	he	was	Jesus	Christ.	These	changes	include:	•
A	new	chapter	on	logic	and	informal	fallacies	(replaces	Chapter	6)	•	An	expanded	chapter	on	perceptual	and	cognitive	errors	(Chapter	3)	•	New	writing	exercises	for	each	chapter	•	A	revised	discussion	of	logical,	causal,	and	technological	possibility	(Chapter	2)	•	Updated	sections	on	evolution,	parapsychology,	cold	reading,	and	near-death
experiences	(Chapters	7	and	9)	•	A	new	section	on	ghosts	(Chapter	9)	•	New	boxes	on	the	Sokal	hoax,	the	Loch	Ness	monster,	Bigfoot,	Raelianism	and	intelligent	design,	Randi's	million-dollar	paranormal	challenge,	the	biblical	view	of	souls,	and	spontaneous	human	combustion.	But	even	without	such	guidance	you	can	often	draw	reasonable	and
useful	conclusions	about	medical	research	ij	you	understand	some	oj	the	peculiar	characteristics	and	limitat	this	kind	oj	evidence.	If	we	perceive	the	future,	the	future	must	currently	exist,	but	the	future,	by	definition,	doesn't	currently	exist.	One	of	the	monkeys,	Imo,	learned	to	wash	the	potatoes	in	a	stream	to	remove	the	sand	and	grit.	We've	all	had
such	hallucinations.	Murphy,	Evolution,	Morality,	and	the	Meaning	of	Life	(Totowa,	N.J.:	Rowman	and	Littlefield,	1982),	p.	But	for	each	such	example,	there	are	many	that	suggest	otherwise.	Arkansas	Board	oj	Education,	cited	in	Jeffrey	G.	This	knowledge	savors	in	some	measure	of	the	divine	Essence	and	of	everlasting	life.37	For	some,	the	union
appears	to	be	almost	a	sexual	one.	3	1	7	-	1	8	.	First,	we'll	sketch	out	a	procedure	that	can	help	you	evaluate,	step-by-step,	any	extraordinary	claim	that	you	come	across.	In	such	a	case,	the	scientific	community	is	said	to	have	undergone	a	paradigm	shift.	Even	though	we	can't	be	absolutely	sure	that	we're	not	living	in	the	Matrix,	we	are	justified	in
believing	that	we're	not	because	the	matrix	hypothesis	does	not	provide	the	best	explanation	of	our	sense	experience.	It	has	to	be	right."	Next	to	that	item	was	a	news	clipping	from	.	If	we	have	good	reason	to	doubt	a	proposition,	we	can't	know	it.	In	the	first	place,	there	is	no	need	to	assume	that	the	universe	was	created	even	if	evolution	is	not
supported.	•	42	percent	believe	that	houses	can	be	haunted.	Ray	Hyman,	"The	Evidence	of	Psychic	Functioning:	Claims	vs.	For	example,	on	June	5,	1969,	near	St.	Louis,	the	pilots	of	two	airliners	and	an	Air	National	Guard	fighter	plane	had	a	close	encounter	with	what	they	said	was	a	whole	squadron	of	UFOs.	It	was	late	afternoon	when	the	copilot	of
one	of	the	airliners	first	spotted	the	UFOs.	A	Federal	Aviation	Administration	traffic	controller	who	happened	to	be	riding	in	the	cockpit	as	an	observer	later	reported	that	it	seemed	that	the	squadron	would	collide	with	the	P	E	R	C	E	I	V	I	N	G	:	T	R	U	E	OR	FALSE?	The	simplicity	criterion	tells	us	that,	other	things	being	equal,	the	fewer	such
assumptions	a	theory	makes,	the	better	it	is.	the	paranormal),	nothing	is	impossible.	Consider	this	argument:	You	can't	prove	that	aliens	haven't	visited	Earth.	But	notice	how	hypocritical	this	strategy	is.	Because	there	is	always	more	than	one	hypothesis	to	account	for	any	set	of	facts	and	because	no	set	of	facts	can	conclusively	confirm	or	confute	any
hypothesis,	we	must	appeal	to	something	besides	the	facts	in	order	to	decide	which	explanation	is	the	best.	Mystics,	even	Eastern	ones,	do	not	speak	with	a	single	voice.	Thus	what	we	perceive	is	determined,	not	only	by	what	our	eyes	and	ears	and	other	senses	detect,	but	also	by	what	we	know,	what	we	expect,	what	we	believe,	and	what	our
physiological	state	is.	So,	in	fact,	the	odds	are	excellent	that	people	who	buy	the	treatment	will	waste	their	time	and	money.	These	categories	are	determined,	first,	by	the	kinds	of	ideas	that	a	group	of	people	may	be	excited	about	as	a	group,	for	emotional	excitement	is	a	prerequisite	of	collective	hallucinations.	182-84.	Imre	Lakatos	and	Alan
Musgrave	(Cambridge:	Cambridge	University	Press,	1970),	p.	Scott	and	P.	This	model	can	be	translated	into	psychological	terms	as	endorsing	a	functional	distinction	between	"perception"	(input	analysis)	and	"cognition"	(central	processing).	On	such	a	graph,	you	would	appear	as	a	curved	bar	extending	from	the	time	you	were	born	to	the	time	that
you	die.	So	when	someone	gives	you	an	argument,	you	should	ask	yourself:	Are	the	premises	acceptable?	So	the	probability	of	finding	life	on	Mars	is	not	very	high.	To	avoid	holding	unjustified	beliefs,	then,	it's	important	to	develop	a	healthy	commonsense	skepticism.	Don't	pick	up	that	toad.	How	did	creatures	survive	it?	People	can	talk	to	the	spirits	of
the	dead.	Until	the	doubts	raised	by	these	possibilities	are	eliminated,	the	drug's	actual	effectiveness	remains	unknown.	Crumbaugh,	"A	Scientific	Critique	of	Parapsychology,"	International	Journal	oj	Neuropsychiatry	5	(1966):	5	2	1	-	2	9	.	T.	"McKinley"	and	"Garfield"	both	have	eight	letters.	S.	An	impromptu	seance	was	proposed,	and	all	of	us	settled
around	a	large	circular	table.	Over	and	over	again	we	have	been	told	by	participants	that	they	know	that	metal	became	paranormally	deformed	in	their	presence.	Hypnosis	and	sodium	amytal	administration	("truth	serum")	are	unacceptable	procedures	for	memory	recovery.	The	great	American	philosopher	Charles	Sanders	Peirce	was	the	first	to
codify	this	kind	of	inference,	and	he	dubbed	it	abduction	to	distinguish	it	from	other	forms	of	induction.	[9]	The	report	is	also	backed	by	many	other	reports,	including	a	very	influential	one	from	the	United	Nations.	Kennedy.	Suppose	we	disagree	about	whether	the	universe	contains	black	holes.	As	an	explanation	for	your	headaches,	this	hypothesis	is
interesting	but	trivial.	In	general,	however,	we	may	say	that	science	produces	knowledge	while	technology	produces	goods.	Because	they	did	not	believe	in	objective	truth,	however,	they	taught	their	pupils	to	argue	both	sides	of	any	case,	which	created	quite	a	scandal	at	the	time.	A	panel	of	thirteen	of	the	best	scientists	in	Germany	rigorously	tested
Clever	Hans	to	determine	whether	his	master	was	somehow	communicating	the	answers	to	him.	A	deductive	argument	that	fails	to	provide	such	support	is	said	to	be	invalid.	No	natural	fire	could	burn	in	such	a	way,	so	it	must	be	a	form	of	divine	punishment.	Even	if	the	testimony	is	in	each	case	false,	given	only	adequate	reason	to	accept	it,	one	still
loses	one's	justification	to	believe	in	the	pink	surface.	on	the	theories	of	biochemist	William	I.	The	fact	is,	most	human	ailments	improve	on	their	own	—	whether	a	treatment	is	administered	or	not.	No	individual	water	molecule	is	wet,	but	get	enough	of	them	together	and	wetness	emerges.	But	the	conclusion	would	be	unwarranted.	None	of	the
improvements,	though,	lasted	longer	than	a	few	months.5	Thus,	the	surgical	procedure	was	shown	to	be	no	more	effective	than	a	placebo	and	was	soon	abandoned.	A	magazine	article	might	report	that	a	scientific	study	of	fifteen	people	shows	that	vitamin	C	cures	cancer.	Was	your	cure	caused	by	exercise,	lack	of	exercise,	change	in	bowel	habits,
altered	daily	routine,	or	standing	on	your	head	in	yoga	class?	Both	messages	go	back	in	time.	26.	If	the	premises	are	logically	unrelated	to	the	conclusion,	they	provide	no	reason	to	accept	it.	Unfortunately	for	the	Flood	enthusiasts,	the	destruction	of	all	but	eight	of	the	world's	people	left	no	mark	on	the	archaeology	of	human	cultural	evolution.
Therefore,	angels	must	exist.	Professional	magicians,	however,	are.	As	philosopher	W.	The	daily	Sovietskaya	Rossiya	yesterday	said	investigators	looking	into	Frenkel's	decision	to	jump	in	front	of	a	train	near	the	southern	city	of	Astrakhan	found	the	answer	in	the	briefcase	he	left	by	the	side	of	the	track.	Suppose	it	was.	These	therapists	believe	that
the	children	immediately	repress	all	memory	of	sexual	abuse	shortly	after	it	occurs,	causing	it	to	vanish	from	recollection	without	a	trace.	By	changing	the	theory,	the	impossibility	disappears.	(Terms	in	the	claims,	for	example,	could	be	better	defined.	In	their	view,	ESP,	if	real	and	controllable,	could	be	used	for	intelligence	gathering	and,	because	it
includes	"precognition,"	ESP	could	also	be	used	to	anticipate	the	actions	of	an	enemy.	Many	of	us	have	had	experiences	that	seem	to	fall	into	one	of	these	categories.	To	do	so	is	to	ignore	at	least	one	other	very	good	possibility:	our	own	constructive	perception.	The	answer	is	this:	Crop	circles	are	created	by	small	whirlwinds	of	electrified	air,	also
called	wind	vor-	226	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	rices.	Turnbull's	companion	refused	to	believe	him.	If	creationism	is	just	as	good	a	theory	as	evolution,	then	it	should	fulfill	the	criteria	of	adequacy	just	as	well	as	evolution	does.	575-83.	According	to	the	Babylonians,	each	of	the	seven	"planets"	that	influence	our	lives	—	the
sun,	the	moon,	Mercury,	Venus,	Mars,	Saturn,	and	Jupiter	—	is	the	seat	of	a	different	god,	and	each	of	these	gods	has	a	different	effect	on	us.5	Nowadays,	astrologers	are	wont	to	explain	the	effects	of	heavenly	bodies	in	more	scientific	terms,	by	appeal	to	such	forces	as	gravity	or	electromagnetism.	It	was	opportunities	to	establish	the	identity	of	the
cards	by	sensory	means.	The	problem	is	that	any	two	things	have	some	features	in	common.	For	example,	recombinant	DNA	technology,	which	has	given	us	the	power	to	create	new	life	forms,	could	destroy	us	if	we	use	it	to	create	organisms	that	alter	the	ecological	balance	of	the	planet.	Only	by	adopting	this	sort	of	worldview	can	we	regain	the
social,	psychological,	and	ecological	balance	necessary	for	continued	survival	on	this	planet.4	While	it	may	be	true	that,	at	any	one	time,	a	particular	worldview	is	dominant	in	the	scientific	community,	it	would	be	a	mistake	to	identify	science	with	any	particular	worldview.	Translation	requires	a	common	point	of	reference.	Denying	the	Consequent
(Modus	Tolens)	If	p	then	cf.	•	You	believe	in	inner,	mystical	ways	of	knowing	that	support	the	claim.	She	also	just	started	to	read	horror	novels.	Radioactive	potassium	(K-40)	decays	into	argon	(Ar-40).	Quine	and	J.	Recombinant	DNA	technology	can	be	used	to	cure	disease,	solve	the	world's	food	shortage,	and	even	clean	up	environmental	pollution.
Bertrand	Russell,	Let	the	People	Think	(London:	William	Clowes,	1941),	p.	Examining	Holistic	Medicine.	When	played	backward,	someone	is	clearly	saying:	"Congratulations,	you	have	just	discovered	the	secret	message.	To	know	that	something	is	true	is	to	believe	that	it's	true.7	True	belief	is	not	sufficient	for	knowledge	because	we	can	have	true
belief	and	yet	not	have	knowledge.	THEORIES	AND	THINGS	Skeptics	who	wish	to	maintain	that	paranormal	phenomena	are	physically	impossible	often	write	as	if	the	phenomena	themselves	contradict	physical	law,	but	a	phenomenon	can't	contradict	a	law	any	more	than	a	tree	can	get	married.	Varro	E.	Often	they've	renounced	worldly	goods,
repressed	physical	desires	(especially	sexual	desires),	and	rejected	normal	human	companionship.	But	as	we	saw	in	Chapter	3,	many	strange	experiences	can	be	accounted	for	in	terms	of	well-known	perceptual	processes,	such	as	pareidolia,	cryptomnesia,	selective	attention,	subjective	validation,	the	Forer	effect,	the	autokinetic	effect,	and	so	on.	2	4	0
-	4	1	.	Weaseling	is	often	misleading	yet	allows	the	author	to	plead	innocent	to	any	charge	of	dishonesty.	It	does	not	need	enough	to	put	the	claim	beyond	any	possibility	of	doubt	but,	rather,	enough	to	put	it	beyond	any	reasonable	doubt.	Someone	may	claim	that	rubbing	a	stone	on	your	belly	will	cure	cancer.	Even	the	clear	light	of	reason	does	not
shine	only	on	the	truth.	176.	You	have	been	abducted	by	space	aliens.	People	who	believed	in	universal	human	rights	(ethical	objectivists)	condemned	the	killings	as	a	tragic,	immoral	act.	Illusions	and	hallucinations	occur	only	under	certain	circumstances,	however.	Watson	reported	that	in	the	1950s	some	wild	Japanese	monkeys	on	the	island	of
Koshima	were	given	raw	sweet	potatoes	for	the	first	time.	Conservatism.	Nevertheless,	the	distinctions	between	night	and	day	or	baldness	and	hirsute	ness	are	as	objective	as	they	come.	Alvarez,	letter	to	the	editors,	Science,	June	18,	1965,	p.	One	effect	of	such	behaviors	is	sensory	deprivation,	which	is	known	to	produce	altered	states	of
consciousness.	They	are	used	to	relieve	the	symptoms	of	a	long	list	of	ills,	from	allergies	and	colds	to	kidney	disease,	heart	trouble,	and	ear	infections.	Symmes	proposed	to	lead	an	expedition	to	the	"warm	and	rich	land,	stocked	with	thrifty	vegetables	and	animals"	that	lay	beyond	the	frozen	North,	inside	the	earth.	As	noted	in	Chapter	5,	appeals	to
authority	can	indeed	give	us	good	reasons	for	accepting	a	claim.	If	it	does,	we	may	have	to	begin	changing	our	worldview.	Consider	the	following	case.	32.	Preposterous	medical	claims	can	cause	untold	harm	to	gullible	persons	who	rely	on	them	to	the	exclusion	of	treatment	by	mainstream	physicians.	Let's	tackle	the	second	question	first.	Again,	the
answer	is	no.	We	can't	justify	our	beliefs	by	claiming	that	everyone	shares	them,	for	everyone	may	be	mistaken.	Lichtenstein,	"Fault	Trees:	Sensitivity	of	Estimated	Failure	Probabilities	to	Problem	Representation,"	Journal	oj	Experimental	Psychology:	Human	Perception	and	Performance	4	(1978):	3	3	0	-	4	4	.	Ellic	Howe,	"Astrology,"	in	Man,	Myth,	and
Magic,	ed.	28.	Does	the	number	of	people	who	believe	a	proposition	increase	its	likelihood?	Psychic	forecasts	for	2003?	C	L	A	I	M	S	AND	A	R	G	U	M	E	N	T	S	155	Now	consider	this	passage:	The	house	has	been	therefor	a	hundred	years,	and	it's	pretty	spooky.	II.	24	The	possibility	of	precognition	does	not	come	without	a	price.	Cities	were	laid	waste	by
earthquakes,	rivers	reversed	their	course,	and	a	gigantic	hurricane	ravaged	the	planet.	Recent	scholarship	suggests	not.	So	there	must	be	something	to	it.	Testing	often	occurred	in	a	face-toface	situation,	with	minimal	screening	between	the	agent	and	the	percipient	or	none	at	all.	Freeman,	1988.	;	'	,	!	.	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND
E	V	I	D	E	N	C	E	So	if	knowledge	doesn't	require	certainty,	how	much	evidence	does	it	require?	Is	it	reasonable	to	believe	that	the	position	of	the	stars	and	planets	at	the	time	and	place	of	your	birth	controls	your	destiny?	The	procedure	is	so	named	because	Julius	Caesar	was	supposedly	born	this	way.	Thus,	even	if	the	creationists	could	totally
discredit	evolution,	they	would	not	thereby	prove	their	own	position,	for	there	are	many	other	alternatives.	Scope	The	scope	of	a	hypothesis	—	or	the	amount	of	diverse	phenomena	explained	and	predicted	by	it	—	is	also	an	important	measure	of	its	adequacy,-	the	more	a	hypothesis	explains	and	predicts,	the	more	it	unifies	and	systematizes	our
knowledge	and	the	less	likely	it	is	to	be	false.	Karl	Popper	realized	long	ago	that	untestable	hypotheses	cannot	legitimately	be	called	scientific.	But	suppose	your	claimant	offers	to	provide	you	with	supporting	evidence.	He	sees	psi	powers	as	"tools	with	a	far	wider	scope	for	repression	and	terror	than	the	mere	tapping	of	a	phone,	opening	of	a	letter,	or
electronic	eavesdropping."	67	The	military	potential	of	psi	has	not	escaped	the	watchful	eye	of	the	Pentagon.	Such	a	move	is	legitimate	if	there's	an	independent	means	of	verifying	their	existence.	Present	estimates	put	the	age	of	the	universe	at	something	like	15	to	20	billion	years,	a	far	cry	from	the	6,000	years	claimed	by	creationists.	But	my	first
reward	has	been	the	journey	through	myself,	the	only	journey	worth	taking.	For	example,	Newton's	second	law	of	motion,	be	ready	tomorrow	J	=	ma,	tells	us	that	the	force	of	a	projectile	is	equal	to	its	mass	times	to	call	it	falsehood.	If	two	patients	improve	after	undergoing	intense	emotional	experiences	with	Miss	F	[who	practices	"regression
therapy,"	believing	that	most	illnesses	and	emotional	problems	result	from	problems	in	previous	lives],	does	this	argue	for	the	reality	of	"previous	existences"?	But	I	gave	it	up.	But	the	strength	of	these	forces	diminishes	the	farther	they	get	from	their	source.	But	sometimes	no	solution	can	be	found.	With	such	revelation	it	seems	unlikely	that	war
could	ever	occur	again.	Anyone	who	does	not	accept	this	today	will	be	crushed	by	the	reality	tomorrow."2	What	von	Däniken	is	referring	to	here	is	the	fact	that	many	things	that	scientists	once	considered	impossible	are	now	considered	real.	Thus	it	follows	that	the	fulfillment	of	a	foreknown	event	must	be	inevitable.	We	do	think,	however,	that	they're
based	on	the	best	of	reasons	—	which	is	all	anyone	can	ask	of	any	conclusion	worthy	of	acceptance.	Their	report	to	the	air	force	said	that	it	was	cigar-shaped,	moving	at	treetop	level,	shooting	rocketlike	exhaust	from	its	tail,	and	it	had	many	brightly	lit	windows.	For	they	are	not	all	created	with	a	similar	destiny,-	but	eternal	life	is	foreordained	for
some,	and	eternal	damnation	for	others."26	In	Calvin's	view,	God	can	see	at	a	glance	every	moment	of	everyone's	life.	Consequently,	some	have	thought	that	tachyons	might	be	able	to	explain	precognition.	It	takes	a	bizarre	kind	of	mind	to	imagine	that	two	plus	two	could	be	anything	but	four,	or	that,	as	the	authors	put	it,	cows	can	jump	over	the	moon
or	rabbits	lay	multicolored	eggs.	It	is	difficult	for	surgeons	not	tofindbenefits	from	their	favorite	operative	procedures	to	alleviate	hemorrhoids	or	for	social	workers	looking	for	evidence	of	child	abuse	and	neglect	not	to	uncover	child	maltreatment	in	a	group	known	to	be	at	high	risk.	In	his	dialogue,	Meno,	Socrates	remarks,	"It	is	not,	I	am	sure,	a	mere
guess	to	say	that	right	opinion	and	knowledge	are	different.	In	each	statement,	the	"I"	refers	to	a	different	person,	and	so	the	statements	correctly	report	on	different	states	of	affairs.	—	D.	In	defense	of	their	position,	philosophical	skeptics	often	cite	examples	like	the	lottery	case,	which	seem	to	suggest	that	nothing	less	than	conclusive	proof	can	give
us	knowledge.	55.	Did	it	only	"become"	round	after	the	consensus	opinion	changed?5	What	could	be	more	appealing	than	the	notion	that	if	we	just	believe	in	something,	it	will	become	true?	To	avoid	such	self-contradiction,	the	relativist	may	try	to	claim	that	the	statement	"Everything	is	relative"	is	only	relatively	true.	When	events	that	people	view	as
too	much	of	a	coincidence	happen,	we	may	be	awestruck,	mystified,	or	frightened.	Possible	Worlds.	Without	good	whys,	humans	have	no	hope	of	understanding	all	that	we	fondly	call	weird	—	or	anything	else,	for	that	matter.	They're	often	spoken	with	conviction,	with	an	air	of	certainty.	Thus	science	seeks	to	understand	the	world	by	identifying
general	principles	that	are	both	explanatory	and	predictive.1	SCIENCE	AND	DOGMA	It	is	not	what	the	man	of	science	believes	that	distinguishes	him,	but	how	and	why	he	believes	it.	He	was	on	the	verge	of	believing	that	his	phaneron	did	not	depend	on	anything	that	was	not	entirely	inside	his	head.	It	explains	why	over	one	hundred	years	ago	the
Italian	astronomer	Giovanni	Schiaparelli	(and	later	the	American	astronomer	Percival	Lowell)	claimed	to	see	canals	on	Mars.	Generally,	the	chances	of	test-tube	results	being	duplicated	in	humans	is	low.	See	Charles	W	Marshall,	"Can	Megadoses	of	Vitamin	C	Help	against	Colds?"	Nutrition	Forum,	September/October	1992,	pp.	Making	Health
Decisions.	Lewis,	and	E.	We	make	our	own	reality.	Patrick	Grim	(Albany:	State	University	of	New	York	Press,	1982),	p.	He	maintained	that	this	belief	was	based	on	a	coherent	interpretation	of	the	Scriptures.	Many	of	the	rocks	in	Earth's	crust	have	been	found	to	be	billions	of	years	old	—	much	older	than	most	creationists	would	have	us	believe.	The
strength	of	such	arguments	depends	on	the	biological	similarities	between	the	animals	and	humans.	Why	or	why	not?	Through	a	procedure	that	Hahnemann	called	a	proving	he	"discovered"	that	particular	remedies	could	alleviate	certain	symptoms.	270	E	I	G	H	T	:	HOW	TO	ASSESS	A	"MIRACLE	C	U	R	E	NINE	Case	Studies	in	the	Extraordinary	ET'S
TAKE	STOCK.	If	scar	tissue	or	abnormal	cervical	cells	disappear	after	a	patient	consults	a	psychic	healer,	does	this	prove	that	psychic	forces	did	the	job?8	It's	this	whirl	of	possible	causes	that	scientists	try	to	control	in	properly	conducted	research.	So	our	guiding	principle	must	be	the	following:	Animal	studies	alone	generally	cannot	establish	the
effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	We	can,	however,	make	a	reasonable	assumption.	Herbs	can	cure	AIDS.	invaluable	documentaries	that,	once	filed,	may	lead	to	exciting	discoveries,"	says	epidemiologist	Stephen	H.	A	lack	of	evidence,	however,	proves	nothing.	—	RENÉ	DESCARTES	your	overall	belief	system,	for	not	much	hangs
on	your	beliefs	about	the	weather.	The	best	scientists	and	thinkers	can	never	forget	that	sometimes	wondrous	discoveries	are	made	out	there	on	the	fringe	of	experience,	where	anomalies	prowl.	18	So	people	with	different	conceptual	schemes	live	in	different	worlds.	It	is	uncommon	for	them	to	speak	out	and	deny	it.	Davidson	(New	York:	Plenum
Press,	1980),	pp.	This	fact	would	make	the	results	very	dubious	because	the	incidence	of	heart	disease	is	known	to	increase	with	age.	75.	One,	who	was	of	the	patients	had	responded	to	the	shark	caraligned	with	the	health-food	industry,	said	tilage.	As	Hines	says:	A	classic	example	is	to	be	thinking	of	someone	and,	minutes	later,	having	them	call.	If	an
argument	is	valid,	we	say	that	the	conclusion	follows	from	the	premises.	The	haunted	house	argument	has	three	premises,	but	it	could	have	four,	or	seven,	or	more.	The	question	is	whether	a	nonrelativist	should	take	relativism	to	be	true.	They	may	display	credentials	or	use	titles	that	might	be	confused	with	those	of	the	scientific	or	medical
community.	She	could	learn	nothing	from	her	mathematics	teacher,	whose	subvocal	speech	was	very	weak,	but	a	special	teacher	assigned	by	the	Latvian	Commission	to	tutor	Ilga	at	home	learned	the	communication	method	that	Ilga	and	her	mother	were	using	and	was	able	to	replicate	and	even	better	the	mother's	performance.	•	33	percent	believe
that	extraterrestrial	beings	have	visited	Earth	at	some	time	in	the	past.	The	three	claims	just	mentioned,	for	example,	have	actually	been	defended	by	some	doctors	even	though	the	claims	are	false	or	unproven.	230	our	universe	may	have	"budded	off"	(grown	out	of)	a	previously	existing	universe.	It	was	taken	by	the	Viking	spacecraft	in	1976,	along
with	many	others.	104.	193.	They	use	anecdotes,	case	histories,	or	testimonials	to	support	claims.	F	Loftus	and	J.	But	in	this	case,	both	the	premises	are	true	and	the	conclusion	is	false.	Can	a	person	make	something	morally	right	by	simply	believing	it	to	be	right?	Since	there	are	other	options,	the	argument	is	fallacious.	In	a	report	to	the	U.S.	Air
Force,	one	of	the	witnesses	said	that	the	craft	was	shaped	"like	a	fat	cigar	.	What	really	count	are	dramatic,	unexpected,	stunning	predictions,-	a	few	of	them	are	enough	to	tilt	the	balance,-	where	theory	lags	behind	the	facts,	we	are	dealing	with	miserable	degenerating	research	programs.19	190	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R
S	*	Vv	True	position	V	V	*"?	The	extra-terrestrial	was	about	four	feet	in	height,	had	long	dark	hair,	almond	shaped	eyes,	olive	skin	and	exuded	harmony	and	humour.	In	our	attempt	to	understand	and	cope	with	the	world,	each	of	us	forms	many	different	beliefs	about	it.	Alan	Sokal,	"A	Physicist	Experiments	with	Cultural	Studies,"	Lingua	Franca
(May/June	1996):	62-64.	.-,	~	t£ii	i	.	A	deductive	argument	that	succeeds	in	providing	conclusive	support	is	said	to	be	valid.	22.	Therefore,	every	day	you	ever	will	live	will	be	followed	by	another	day	that	you	will	be	alive.	NOTES	1.	We	selectively	remember	certain	things	and	ignore	others,	setting	up	a	memory	bias	that	can	give	the	impression	that
something	mysterious,	even	paranormal,	is	going	on.	McKinley	and	Garfield	both	supported	the	gold	standard	and	tariffs	for	protection	of	American	industry.	Darwin's	discovery	of	the	strange	creatures	of	the	Galapagos	Islands	led	to	the	shift	from	creationism	to	evolution.	There	was	no	sign	of	such	caution.	Recognition	may	in-	104	F	O	U	R	:	R	E	L	A
T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	volve	the	use	of	theory,	but	discrimination	does	not.	One	piece	of	evidence	that	Darwin	cited	in	favor	of	the	theory	of	evolution	is	that	there	is	a	progression	among	fossils	from	the	simplest,	in	the	oldest	strata,	to	the	most	complex,	in	the	most	recent	layers.	When	an	agent	sits	across	the	table	from	the
percipient,	the	latter	can	see	the	backs	of	the	cards.	Ask:	Does	the	hypothesis	yield	observable,	surprising	predictions	that	explain	new	phenomena?	•	;	.	John	Allen	(Philadelphia:	Presbyterian	Board	of	Publication,	18103),	book	3,	chap.	135.	Their	credentials	may	be	from	an	unaccredited	school	or	an	organization	that	promotes	nonscientific	methods.
Each	time	we	assert	that	something	is	the	case	or	we	think	that	something	is	a	certain	way,	we	assume	that	there	is	objective	reality.	There's	no	end	to	the	stories	of	more	famous	apparitions,	told	and	retold,	with	eerie	details	that	raise	bumps	on	the	skin.	A	scientific	study	shows	that	it	works.	It	attempts	to	use	objective	measurements,	not	subjective
judgments,	wherever	possible.	5,	ed.	In	themselves,	they	can't	provide	any	support	for	a	claim.	But	there's	more	to	the	cost	of	an	unproven	treatment	than	many	promoters	realize.	What,	then,	would	happen	to	you?	A	typical	case:	On	August	18,	1986,	the	Associated	Press	reported	A	W	E	I	R	D	N	E	S	S	SAMPLER	9	Oh	God,	how	did	I	that	demons	were
said	to	be	haunting	a	house	in	West	Pittston,	Pennget	into	this	room	sylvania.	With	a	little	tinkering,	though,	we	can	turn	this	passage	into	an	argument.	What	could	you	do	to	show	them	the	error	of	their	ways?	In	fact,	a	large	proportion	of	the	claims	made	for	unconventional	therapies	are	based	solely	on	personal	experience.	Remote	viewing	is	said	to
be	available	to	anyone,	as	it	needs	no	special	training	or	talents.	For	example:	"We	are	alive	and	we	are	made	out	of	subatomic	particles.	Even	many	of	the	skeptics	in	this	study	put	a	high	premium	on	personal	experience.	(A	googol	is	a	one	followed	by	a	hundred	zeros.)	On	the	basis	of	his	research,	Rhine	concluded	that	there	must	be	some	form	of
nonphysical	energy	at	work:	Might	not	the	same	logic	that	has	produced	the	concepts	of	the	various	energies	involved	in	physical	theory	profitably	be	followed	to	the	point	of	suggesting	that	psi	energy	be	hypothesized?	When	rocks	are	heated	to	the	melting	point,	any	Ar-40	contained	in	them	is	released	into	the	atmosphere.	When	we	remember	an
experience,	our	brains	reach	for	a	representation	of	it,-	then,	piece	by	piece,	they	reconstruct	a	memory	based	on	this	fragment.	To	"defend"	framework	relativism	relativistically	(i.e.	"according	to	my	framework,	framework	relativism	is	true	(correct,	warranted,	etc.)")	is	to	fail	to	defend	it,	since	the	non-relativist	is	appropriately	unimpressed	with
such	framework-bound	claims.	But	that	fact	doesn't	mean	that	any	theory	about	what	goes	on	inside	the	sun	is	theological.	Maybe	you	even	have	one	of	your	own.	Led	by	a	new	paradigm,	scientists	adopt	new	instruments	and	look	in	new	places.	These	include	alleged	instances	of	spontaneous	animal	learning	(similar	to	the	hundredth-monkey
phenomenon),	cases	in	which	humans	seem	to	learn	something	faster	after	other	humans	learn	it	first,	and	the	ability	of	some	organisms	(such	as	flatworms)	to	regenerate	parts	and	repair	physical	damage.	Ray	Hyman,	professor	of	psychology	at	the	University	of	Washington,	performed	a	meta-analysis	of	these	studies	in	an	attempt	to	determine
whether	the	results	were	really	due	to	some	sort	of	psi	functioning.85	A	meta-analysis	is	a	statistical	procedure	that	combines	the	results	of	similar	studies	after	first	grading	them	in	terms	of	quality.	Narclaims	that	the	number	is	"insignificant."	The	rator	Mike	Wallace	began	by	calling	attenpreface	notes	that	"while	ALMOST	No	Sharks	tion	to	the
book	and	stating	that	Lane	says	Get	Cancer	might	have	been	a	bit	more	accuthat	sharks	don't	get	cancer.	Therefore,	it's	probable	that	Mars	has	life.	I	began	to	wonder	about	the	logical	extensions	of	"consensus	reality,"	"personal	reality,"	and	the	power	of	belief.	It	would	simply	be	wrong	to	believe	that	a	person	with	a	full	head	of	(living)	hair	is	bald.	•
A	comprehensive	treatment	of	different	views	about	the	nature	of	truth,	including	several	forms	of	relativism	and	subjectivism.	Any	experiment	that	does	not	eliminate	them	cannot	provide	evidence	for	ESP,	for	the	results	obtained	could	be	due	to	experimenter	signaling.	If	he	believed	that	the	lead	sheet	was	there,	blocking	N	rays,	he	reported	that
the	paint	was	dimmer.	Note	that	throughout	this	chapter	we	use	the	words	hypothesis	and	claim	interchangeably.	The	other	doctrine	is	that	the	smaller	the	dose	of	this	substance,	the	mightier	the	healing	effect.	17	So	where	did	those	interesting	details	come	from	—	the	giant	craft,	the	inverted	saucers,	the	square-shaped	windows,	the	metallic	cigar-
shape?	As	theologian	John	Hick	notes,	"This	notion	of	an	immutable	atman	[soul],	without	beginning	or	end,	which	each	of	us	ultimately	is,	is	explicitly	rejected	by	the	Buddha's	anatta	[no	soul]	doctrine."41	Capra	can't	claim	that	modern	physics	vindicates	the	worldview	of	Eastern	mystics	in	general	because	the	Eastern	mystics	don't	share	a	common
worldview.	Prayer	must	have	worked.	Not	p.	Empirical	Knowledge.	Even	though	she	had	great	difficulty	reading	Latvian	from	a	book,	she	could	read	Latvian	as	well	as	foreign	languages	rather	fluently	if	these	were	read	silently	by	another	person.	Evolution	has	served	to	systematize	and	unify	discoveries	from	a	number	of	different	fields.	Isn't	it
possible	that	you	are	dreaming	at	this	moment?	Many	propositions	once	thought	to	be	self-evident	are	now	known	to	be	false.	The	recognition	of	novelty	—	of	unexpected	stimuli	—	has	extremely	obvious	evolutionary	advantage,	and	is	made	possible	only	by	the	separation	of	transducers	and	central	systems	by	"dumb"	input	analyzers.21	If	all
observation	were	theory	laden,	we	would	never	be	able	to	observe	anything	new.	Publishing	space	is	limited,	and	unsuccessful	studies	are	not	as	noteworthy	as	successful	ones.	12	Quantum	mechanics	is	the	physical	theory	that	explains	the	behavior	of	molecules,	atoms,	and	subatomic	particles	and	has	made	possible	such	electronic	marvels	as	the
computer,	the	CD,	and	the	checkout	scanner.	For	many	years,	the	scientific	community	dismissed	meteorites	as	impossible.	Bush	apparently	thinks	that	the	idea	of	global	climate	change	is	bunk.	Were	the	growth	lines	of	a	created	shell	intended	to	deceive?	Quine,	"On	Empirically	Equivalent	Systems	of	the	World,"	Erkenntnis	9	(\975):	327-28.	At	JREF,
we	offer	a	one-million-dollar	prize	to	anyone	who	can	show,	under	proper	observing	conditions,	evidence	of	any	paranormal,	supernatural,	or	occult	power	or	event.	—	A	L	A	N	GARFINKEL	If	the	New	Agers	are	right,	no	one	should	worry	about	such	things,	for	if	everyone	manufactures	their	own	truth,	no	one	could	ever	be	in	error.	Try	picking	out	the
conclusions	of	each	one,	then	look	for	the	premises.	Newcomb	argue	in	'The	Tachyonic	Antitelephone"	that	no	one	ever	will,	because	tachyonic	communication	involves	a	logical	contradiction.21	Martin	Gardner	explains:	Suppose	physicist	Jones	on	the	Earth	is	in	communication	by	tachyonic	antitelephones	with	physicist	Alpha	in	another	galaxy.
Unlike	philosophical	skepticism,	commonsense	skepticism	does	not	consider	everything	that	lacks	certainty	suspect.	The	assessment	of	kidney	problems	was	based	on	the	levels	of	creatinine	in	the	blood.	As	philosopher	of	science	Imre	Lakatos	notes,	In	making	theories,	always	keep	a	window	open	so	that	you	can	throw	one	out	if	necessary.	Hindus	of
the	Advaita	Vedanta	school,	for	example,	do	not	believe	that	mystical	union	is	a	relationship	between	two	persons,	for,	in	their	view,	the	world	does	not	contain	two	persons.	Pseudoscience	and	the	Paranormal.	On	the	credibility	scale,	such	a	claim	would	be	close	to	zero	because	it	conflicts	with	so	much	of	what	we	believe	about	the	physical	world.
Examine	the	Evidence	for	the	claim.	As	we've	people	frequently	offer	considerations	in	support	of	a	claim	that	should	be	discounted.	They	say	most	doctors	are	"butchers"	and	"poisoners."	10.	Do	you	believe	any	of	these	claims?	The	idea	that	truth	is	relative	to	individuals,	to	societies,	or	to	conceptual	schemes	is	unreasonable.	Fritjof	Capra,	The
Turning	Point	(New	York:	Bantam	Books,	1983).	You	can't	tell	me	that	UFOs	aren't	real.	But	it's	difficult	to	tell	who	will	respond	and	who	won't.	There,	without	Blondlot's	knowledge,	he	tested	Blondlot	and	others	to	see	if	N	rays	were	real	or	just	wishful	thinking.	Science	can't	explain	how	she	was	cured.	It	may	seem	reasonable	to	assume	that	one
medical	study	can	usually	offer	conclusive	evidence	because	it's	conducted	by	scientists	who	try	to	be	objective	and	conscientious	and	because,	after	all,	it's	science.	N	rays	were	supposed	to	make	the	paint	brighter,	except	when	the	lead	sheet	was	placed	in	their	path.	HALDANE	Solipsists	can	avoid	this	problem	because,	in	their	view,	there	is	only
one	person	in	the	world	and	hence	only	one	person	doing	the	believing.	Their	range	is	potentially	unlimited.	To	be	testable,	a	hypothesis	must	make	a	prediction	that	goes	beyond	its	background	theory.	Buffalo:	Prometheus	Books,	1988.	206	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	God	the	Extraterrestrial	When	Michael	Behe	gives
lectures	on	intelligent	design	theory,	he	often	opens	the	floor	to	questions.	In	the	end,	after	assessing	them	all,	only	a	meager	handful	are	proven	effective	in	humans.	Allan	Bloom,	The	Closing	of	the	American	Mind	(New	York:	Simon	and	Schuster,	1987),	p.	Haven't	you,	during	dreams,	been	just	as	convinced	as	you	are	right	now	that	what	you're
perceiving	is	real?	14	ONE:	INTRODUCTION:	CLOSE	ENCOUNTERS	WITH	THE	STRANGE	TWO	The	Possibility	of	the	Impossible	T	HE	TROUBLE	WITH	paranormal	phenomena	is	that	The	world,	dear	Agnes,	is	a	strange	they're	just	not	normal.	If	God	can	be	eternal,	why	not	the	universe?61	Second,	evolution	is	not	the	only	natural	account	of
creation,	and	Genesis	is	not	the	only	supernatural	account.	Karl	Popper,	Conjectures	and	Refutations:	The	Growth	oj	Scientific	Knowledge	(New	York:	Basic	Books,	1965),	p.	So	even	though	we	may	have	arrived	at	an	explanation	of	something,	it	doesn't	mean	that	we're	justified	in	believing	it.	145,	147.	Given	the	manifest	inadequacy	of	the	theory	of
creationism,	why	does	it	persist?	They	were	constructed.	—	J	O	H	N	TAYLOR	38	I	told	myself	that	after	a	while	I	would	reveal	the	deception	and	pass	it	off	as	a	joke.	It	should	come	as	no	surprise	that	homeopathic	provings	don't	really	prove	anything.	Durreadily	believe.	So	even	if	the	correlations	exist,	they	don't	support	astrology.	Infatuation,	for
example,	may	be	mistaken	for	love,	jealousy	for	envy,	rage	for	anger.	They	can	be	employed	to	research	results,-	then	some	journalists	use	the	add	crucial	qualifications	to	statements	in	order	same	word	to	imply	a	very	different	level	of	to	increase	precision	or	improve	accuracy.	44.	We've	seen	that,	in	themselves,	strong	feelings	of	subjective	271	and
never	simple.	The	cryptomnesic	ideas	may	be	variations	on	the	original	memories,	with	details	switched	around	and	changed,	but	still	recognizable.	So,	contrary	to	what	Behe	would	have	us	believe,	the	parts	of	an	irreducibly	complex	system	need	not	have	come	into	existence	all	at	once.	In	so	doing,	it	expanded	the	frontiers	of	our	knowledge.
Knowledge,	you	will	in	action	with	no	recall,	requires	the	absence	of	reasonable	doubt.	What	if	A	believes	that	all	known	terrorists	are	dead,	and	B	believes	that	they're	not	dead?	Self-evident	propositions	are	ones	whose	denial	is	unthinkable,	like	"Whatever	has	a	shape	has	a	size."	To	understand	a	self-evident	proposition	is	to	believe	that	it's	true.	So
thorough	is	Gosse	in	covering	every	aspect	of	this	question	that	he	even	discusses	the	finding	of	coprolites,	fossil	excrement.	It	requires	asking	whether	there	are	other	ways	to	account	for	the	phenomenon	at	hand	and,	if	there	are,	what	reasons	there	are	in	favor	of	these	alternative	hypotheses.	One	run	consists	of	an	attempt	to	identify	the	symbol	on
each	card	in	the	deck.	To	test	their	theory,	they	surveyed	a	national	sample	of	190	high-school	biology	and	lifescience	teachers.	But	whereas	scientists	use	their	senses	to	explore	nature's	mysteries,	mystics	use	only	their	intuition.	55	JUDGING:THE	HABIT	OF	UNWARRANTED	ASSUMPTIONS	60	DENYING	THE	EVIDENCE	60	SUBJECTIVE
VALIDATION	63	CONFIRMATION	BIAS	67	THE	AVAILABILITY	ERROR	70	THE	REPRESENTATIVENESS	HEURISTIC	74	AGAINST	ALL	ODDS	76	THE	LIMITS	OF	PERSONAL	EXPERIENCE	81	Study	Questions	Evaluate	These	Claims	82	Discussion	Questions	Field	Problem	82	83	Critical	Reading	and	Writing	Suggested	Readings	Notes	80	83	84	84
Chapter	4	Relativism,Truth,	and	Reality	WE	EACH	CREATE	OUR	OWN	REALITY	88	90	REALITY	IS	SOCIALLY	CONSTRUCTED	95	REALITY	IS	CONSTITUTED	BY	CONCEPTUAL	SCHEMES	THE	RELATIVIST'S	PETARD	FACING	REALITY	Study	Questions	110	Discussion	Questions	110	110	111	Critical	Reading	and	Writing	Suggested	Readings	Notes
106	107	Evaluate	These	Claims	Field	Problem	101	111	112	112	Chapter	5	Knowledge,	Belief,	and	Evidence	114	BABYLONIAN	KNOWLEDGE-ACQUISITION	TECHNIQUES	PROPOSITIONAL	KNOWLEDGE	REASONS	AND	EVIDENCE	XÎV	CONTENTS	I	17	II	6	I	15	EXPERT	OPINION	123	COHERENCE	AND	JUSTIFICATION	SOURCES	OF	KNOWLEDGE
THE	APPEAL	TO	FAITH	127	128	131	THE	APPEAL	TO	INTUITION	I	33	THE	APPEAL	TO	MYSTICAL	EXPERIENCE	ASTROLOGY	REVISITED	Study	Questions	142	149	Evaluate	These	Claims	Discussion	Questions	Field	Problem	I	37	149	149	150	Critical	Reading	and	Writing	Suggested	Readings	150	150	Notes	151	Chapter	6	Arguments	Good,	Bad,	and
Weird	CLAIMS	AND	ARGUMENTS	155	DEDUCTIVE	ARGUMENTS	160	INDUCTIVE	ARGUMENTS	I	62	Enumerative	Induction	Analogical	Induction	154	162	163	Hypothetical	Induction	(Abduction,	or	Inference	to	the	B	Explanation)	164	INFORMAL	FALLACIES	165	Unacceptable	Premises	166	Begging	the	Question	166	False	Dilemma	166	Irrelevant
Premises	167	Equivocation	167	Composition	167	Division	167	Appeal	to	the	Person	168	Genetic	Fallacy	168	Appeal	to	Authority	168	Appeal	to	the	Masses	169	Appeal	to	Tradition	169	Appeal	to	Ignorance	169	Appeal	to	Fear	169	Insufficient	Premises	170	Hasty	Generalization	170	170	Faulty	Analogy	False	Cause	170	Study	Questions	171	171	Evaluate
These	Claims	Discussion	Questions	Field	Problem	172	173	Critical	Reading	and	Writing	173	Suggested	Readings	174	Notes	174	Chapter	7	Science	and	Its	Pretenders	SCIENCE	AND	DOGMA	176	SCIENCE	AND	SCIENTISM	177	SCIENTIFIC	METHODOLOGY	178	CONFIRMING	AND	CONFUTING	HYPOTHESES	CRITERIA	OF	ADEQUACY	Testability
182	187	188	Fruitfulness	Scope	175	190	192	Simplicity	194	Conservatism	197	CREATIONISM,	EVOLUTION,	AND	CRITERIA	OF	ADEQUACY	Scientific	Creationism	Intelligent	Design	PARAPSYCHOLOGY	Study	Questions	199	205	210	225	Evaluate	These	Claims	225	Discussion	Questions	Field	Problem	225	226	Critical	Reading	and	Writing	226
Suggested	Readings	227	Notes	227	Chapter	8	How	to	Assess	a	"Miracle	Cure"	232	PERSONAL	EXPERIENCE	234	The	Variable	Nature	of	Illness	The	Placebo	Effect	235	Overlooked	Causes	238	235	THE	DOCTOR'S	EVIDENCE	241	THE	APPEAL	TO	TRADITION	248	THE	REASONS	OF	SCIENCE	250	Medical	Research	251	Single	Studies	252	Conflicting
Results	253	Studies	Conflicting	with	Fact	254	limitations	ojStudies	255	Types	of	Studies	2	5	5	In	Vitro	Experiments	255	Animal	Studies	256	Observational	Studies	251	Clinical	Trials	26i	Study	Questions	266	Evaluate	These	Claims	266	Discussion	Questions	267	Field	Problem	267	Critical	Reading	and	Writing	267	Suggested	Readings	268	Notes	268
Chapter	9	Case	Studies	in	the	Extraordinary	THE	SEARCH	FORMULA	273	Step	1	:	State	the	Claim	274	Step	2:	Examine	the	Evidence	for	the	Claim	Step	3:	Consider	Alternative	Hypotheses	274	275	Step	4:	Rate,	According	to	the	Criteria	of	Adequacy,	Each	Hypothesis	276	HOMEOPATHY	278	DOWSING	281	UFO	ABDUCTIONS	286	271
COMMUNICATING	WITH	THE	DEAD	300	NEAR-DEATH	EXPERIENCES	307	GHOSTS	323	Study	Questions	331	Evaluate	These	Claims	by	Using	the	Search	Method	Field	Problem	332	Critical	Reading	and	Writing	332	Suggested	Readings	333	Notes	333	Epilogue	CREDITS	Mysteries	in	Perspective	337	C-1	INDEX	l-l	xviii	CONTENTS	331	ONE
Introduction:	Close	Encounters	with	the	Strange	T	HIS	BOOK	IS	FOR	you	who	have	stared	into	the	night	sky	or	the	dark	recesses	of	a	room,	hairs	raised	on	the	philosophy	begins	in	wonder.	—	BRAND	BLANSHARD	Regardless	of	the	literal	truth	of	Watson's	story,	though,	we	can	still	scrutinize	his	thesis.	His	observations	depended	on	his	belief	and
had	nothing	to	do	with	whether	the	lead	sheet	was	actually	in	place.	126.	When	asked	to	identify	the	people	with	problems,	all	three	iridologists	failed	the	test.	My	instructor	says	that	ghosts	are	real.	83.	They	can	measure	a	few	feet	in	diameter	or	several	hundred	feet.	It	is	possible	that	a	fuller	understanding	of	quantum	mechanics	will	yield	a
physical	explanation	of	ESP.	In	the	autumn	of	that	year	[1958]	an	unspecified	number	of	monkeys	on	Koshima	were	washing	sweet	potatoes	in	the	sea,	because	Imo	had	made	the	further	discovery	that	salt	water	not	only	cleaned	the	food	but	gave	it	an	interesting	new	flavor.	Suppose	you	travel	back	in	time	to	a	place	you've	never	been	before.	9	3	-	9
4	.	Carl	Sagan,	for	example,	has	calculated	that	the	energy	necessary	to	eject	a	mass	the	size	of	Venus	from	Jupiter	is	10	41	ergs,	"which	is	equivalent	to	all	the	energy	radiated	by	the	Sun	to	space	in	an	entire	year,	and	one	hundred	million	times	more	powerful	than	the	largest	solar	flare	ever	observed."22	Velikovsky	does	not	say	how	Jupiter	was	able
to	generate	such	energy.	Was	it	the	vitamin	E	that	cured	the	MS,	or	was	it	a	spontaneous	remission?	16,	18.	It	covers	several	principles	that	will	help	you	assess	any	health	claim,	including	popular	ones	in	alternative	medicine	and	holistic	health.	Hines,	Pseudoscience	and	the	Paranormal,	p.	can	you	tell	when	weaseling	is	going	on	and	In	1992	a	Time
magazine	article	on	vitamins	when	it	isn't?	—	J	.	Now	it	is	possible	that	an	alien	civilization	sculpted	a	massive	human	face	on	Mars.	But	would	the	patient	have	gotten	better	anyway?	Whether	you	do	or	not	depends,	in	countless	instances,	on	whether	I	meet	you	half-way,	am	willing	to	assume	that	you	must	like	me,	and	show	you	trust	and	expectation.
And	it	works	only	if	all	the	parts	of	the	visual	system	are	present.	In	no	way	does	the	mathematical	formalism	of	quantum	mechanics	imply,	as	some	physicists	smitten	by	Eastern	religions	claim,	that	the	moon	is	not	there	unless	someone	looks	at	it.	Similarly,	a	lot	of	people	used	to	believe	that	women	should	not	have	the	right	to	vote.	•	Numerous
boxes	offering	details	on	various	offbeat	beliefs,	assessments	by	both	true	believers	and	skeptics	of	extraordinary	claims,	and	reports	of	relevant	scientific	research.	Carl	Sagan	and	R	Fox,	"The	Canals	of	Mars:	An	Assessment	after	Mariner	9,"	Icarus	25	(1975):	602-12.	The	substance	was	supposed	to	alleviate	the	symptoms.	Here	is	a	summary	of	the
Raelian	story	from	their	Web	site:	On	the	13th	of	December	1973,	French	journalist	Rael	was	contacted	by	a	visitor	from	another	planet,	and	asked	to	establish	an	Embassy	to	welcome	these	people	back	to	Earth.	In	rare	cases,	the	data	may	even	turn	out	to	be	faked	or	massaged.	Doctors,	auto	mechanics,	and	detectives	—	as	well	as	the	rest	of	us	—
use	it	almost	daily.	They	seem	not	to	exist	in	a	definite	form	until	scientists	measure	them.	This	would	also	include	most	if	not	all	members	of	the	mainstream	scientific	community	who	fear	the	social	stigma	associated	with	the	subject.	Where	not	much	hangs	on	the	belief,	it	might	be	thought	that	what	one	believes	has	little	importance.	Hans
perceived	this	tension	and	used	it	as	a	cue.	If	the	study	gets	into	print,	other	scientists	can	criticize	it,	use	it,	or	try	to	repeat	the	study	for	themselves	(a	process	called	replication,	a	critical	step	in	science).	I	was	awake,	but	I	was	immobile."	The	Smurls	invited	demonologist	Ed	Warren,	who	had	been	involved	in	the	Amityville	case,	to	investigate.	77.
Enumerative	Induction	Enumerative	induction	is	the	sort	of	reasoning	we	use	when	we	arrive	at	a	generalization	about	a	group	of	things	after	observing	only	some	members	of	that	group.	Mislabeled	by	the	therapist	and	patient	as	recovered	memories,	they	are	actually	false	memories.	»	*,:**	"	"	y	i	-	p	1	»	'••*-!!„•-	—£ffy>	**!!=*&.	Hypothetical
Induction	(Abduction,	or	Inference	to	the	Best	Explanation)	Science	when	well	digested	is	nothing	more	than	good	sense	and	reason.	You	prefer	a	certain	amount	of	change	and	variety,	and	become	dissatisfied	when	hemmed	in	by	restrictions	and	limitations.	Since	the	number	of	researchers	conducting	ganzfeld	experiments	is	rather	small,	Honorton
concluded	that	it	would	be	unreasonable	to	suppose	that	there	were	that	many	such	studies.	-::ii'ux^	currence.	When	the	results	of	studies	conflict,	scientists	try	to	sort	things	out.	3	7	0	-	9	1	.	Probably	not.	There	simply	is	nothing	in	our	experience	that	unequivocally	shows	that	such	a	creature	exists.	Since	we	are	not	omniscient,	we	can	never	be	sure
that	we	have	considered	all	the	relevant	evidence.	Velikovsky's	theory	of	Venus's	genesis	demonstrates	this	point.	The	prize	is	in	the	form	of	negotiable	bonds	held	in	a	special	investment	account.	Traditional	acupuncture	as	it's	currently	practiced	involves	inserting	stainless	steel	needles	into	various	parts	of	the	body	at	so-called	acupuncture	points.
No	bones,	no	skin,	no	scales.	59.	Is	it?	Two	others	claimed	to	see	the	homunculus	quite	clearly.	Does	this	mean	that	you	know	that	it's	raining	in	Hong	Kong	right	now?	What	is	the	logical	form	of	affirming	the	antecedent	(moâus	ponens)?	382.	[4]	But	recently	his	own	administration	gave	the	lie	to	his	bunk	theory.	19.	As	we	saw	in	Chapter	3,
experimenters	180	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	can	affect	the	outcome	of	a	test	by	conveying	their	expectations	to	their	subjects	in	extremely	subtle	ways.	Groups	of	patients	who	have	chosen	to	take	a	particular	treatment	cannot	be	compared	retrospectively	with	other	groups	of	patients,	even	those	with	similar	disease,	to
determine	the	effects	of	the	treatment.	Worrall,	"Iridology:	Diagnosis	or	Delusion?"	Skeptical	Inquirer	7	(1983):	2	3	-	3	5	,	-	P.	The	conditions	are	just	those	which	psychologists	and	others	have	described	as	creating	states	of	heightened	suggestibility	and	implanting	compelling	beliefs	that	may	be	unrelated	to	reality.	These	vortices	form	above	grain
fields	then	plunge	to	the	ground,	discharging	the	electricity	and	flattening	the	grain	in	swirled	patterns.	To	be	more	precise,	claims	(or	reasons)	intended	to	support	another	claim	are	known	as	premises.	He	was	moved	to	create	this	religion	after	he	was	contacted	by	an	extraterrestrial	while	walking	along	the	rim	of	the	extinct	Puy	de	Lassolas
volcano	in	central	France.	Shawn	Carlson,	"A	Double-Blind	Test	of	Astrology,"	Nature	318	(1985).	What	made	him	skeptical	was	the	fact	that	Clever	Hans	would	not	get	the	right	answer	when	the	answer	was	unknown	to	any	of	those	present	or	when	he	was	unable	to	see	those	who	did	know	the	right	answer.	We	must	conclude,	then,	that:	Just
because	a	group	of	people	believe	that	something	is	true	doesn't	mean	that	it	is.	As	the	second	millennium	approached,	many	believed	that	they	did	not	have	much	longer	to	wait.	What	exactly	is	behind	this	effect	isn't	clear,	but	many	experts	say	it	depends	on	suggestibility,	operant	conditioning	(previous	experience	with	healing	acts),	expectation,
and	other	factors.	Anthropologist	Colin	Turnbull	told	of	P	E	R	C	E	I	V	I	N	G	:	T	R	U	E	OR	FALSE?	They	could	also	agree	on	other	observationally	relevant	theories	like	the	theory	of	the	telescope,	the	compass,	and	the	sextant.	He	said	they	seemed	to	come	frighteningly	close	—	within	several	hundred	feet	of	the	airliner!	They	were	the	color	of
"burnished	aluminum"	and	shaped	like	a	"hydroplane."	Moments	later,	the	crew	of	the	other	airliner	(eight	miles	west	of	the	first)	radioed	the	tower	reporting	that	the	UFOs	had	just	zoomed	past	them.	Our	discussion	of	the	criteria	of	adequacy	has	given	us	the	means	to	evaluate	this	claim.	Just	as	Adam	was	created	with	a	navel,	the	relic	of	a	birth
which	never	occurred,	so	the	entire	earth	was	created	with	all	the	fossil	relics	of	a	past	which	had	no	existence	except	in	the	mind	of	God!	.	Obviously	there	are	distances	that	could	not	have	been	jumped	by	the	earliest	animals	with	proto-wings.	In	his	book	The	Bible	and	UFOs,	Larry	Downing	claims	that	the	miraculous	events	recounted	in	the	Bible
were	actually	caused	by	space	aliens.	Plato,	Theaetetus,"	171	a,	trans.	—	PAUL	B	R	O	C	A	Other	things	being	equal,	the	best	hypothesis	is	the	one	that	is	the	most	conservative,	that	is,	the	one	that	fits	best	with	established	beliefs.	New	York:	Random	House,	1970.	If	it	turns	out	that	such	phenomena	are	real,	we	may	have	to	radically	restructure	our
worldview.	We	all	suffer	severely	enough	from	the	maintenance	and	support	of	false	beliefs	and	the	fatally	wrong	actions	which	they	lead	to.	The	point	is	that	some	ways	of	thinking	about	personal	experience	help	increase	our	chances	of	getting	to	the	truth	of	the	matter.	That	fact	is	part	of	its	background	theory.	Logic	is	the	art	of	convincing	us	of
some	truth.	In	any	case,	she	was	caught	red-handed	several	times.	Rhine,	"The	Science	of	Nonphysical	Nature,"	in	Philosophy	and	Parapsychology,	ed.	It	had	been	known	since	the	middle	of	the	nineteenth	century	that	the	planet	Mercury's	perihelion	(the	point	at	which	it	is	closest	to	the	sun)	does	not	remain	constant	—	that	point	rotates	slowly,	or
precesses,	around	the	sun	at	the	rate	of	about	5	7	4	seconds	of	arc	per	century.	A	common	version	of	this	error	is	the	assumption	that	because	something	occurred	after	something	else,	it	was	caused	by	it.	It	flourished	in	ancient	Greece	over	2,500	years	ago.	51.	The	fact	that	people	have	always	done	or	believed	something	is	no	reason	for	thinking
that	we	should	continue	to	do	or	believe	something.	The	reason	this	explanation	is	the	best	is	that	it's	the	simplest	and	most	conservative	one	that	accounts	for	the	data.	Although	30	to	40	percent	of	the	teachers	were	doing	a	good	job,	says	Eve,	"it	boils	down	to	the	observation	that	a	large	number	of	the	teachers	are	either	football	coaches	or	home-
economics	teachers	who	have	been	asked	to	cover	biology."	Is	there	hope	for	change?	173	(1921):	831.	The	age	of	scientific	study	of	hallucinogens	and	their	role	in	religious	ecstasy	had	begun.	Thus,	scientific	work	is	largely	the	business	of	not	taking	any	one	person's	word	for	it.	Some	people	may	lie	for	money,	the	excitement,	the	chance	to	be
noticed,	or	the	fun	of	successfully	pulling	off	a	hoax.	Thus	framework	relativism	is	self-defeating.25	And	anything	that	is	self-defeating	cannot	be	true.	Nothing	can	save	you	then	—	not	even	mainstream	medicine's	medieval	treatments	known	as	surgery,	chemo,	and	radiation.	Should	you	note	the	relationship	of	these	objects	to	one	another,	to	the
fixtures	in	the	room,	to	objects	outside?	And	guesses,	whether	lucky	or	educated,	don't	constitute	knowledge.	It	said	that	"in	one	Time	table	[the	may	can	cover	a	multitude	of	meanings	(or	sins).	166.	From	a	scientific	point	of	view,	however,	collecting	this	data	wouldn't	be	very	useful	because	it	wouldn't	help	us	evaluate	any	scientific	hypotheses.	But
all	the	pieces	of	the	puzzle	fit.	The	world	would	be	a	more	wonderful	place,	if	these	things	existed.	Assignment	i-.	The	distinction	between	asserting	and	denying	something	would	be	meaningless.	Those	who	have	had	mystical	experiences	have	usually	led	lives	of	extreme	self-denial	and	self-discipline.	In	this	chapter	(and	in	this	book)	the	focus	has
been	on	determining	answers	to	questions	about	what's	true.	Chapter	9	articulates	a	method	for	investigating	claims	—	the	SEARCH	method—	and	applies	this	method	to	a	number	of	weird	things.	Gasteiger,	"Plant	'Primary	Perception':	Electrophysical	Unresponsiveness	to	Brine	Shrimp	Killing,"	Science	189	(1975):	4	7	8	-	8	0	.	For	well	over	a	half
century,	research	has	been	showing	that	the	memory	of	witnesses	can	be	unreliable,	and	the	constructive	nature	of	memory	helps	explain	why.	Shirley	MacLaine,	Out	on	a	Limb	(New	York:	Bantam	Books,	1983).	American	Cancer	Society,	Dubious	Cancer	Treatment	(Baltimore:	Port	City	Press,	1991),	pp.	But	unlike	tornadoes,	wind	vortices	leave	the
stalks	of	grain	undamaged.	We	may	believe,	for	example,	that	we	are	in	love	when	we	really	aren't.	(3)	If	it	is	an	argument,	is	it	a	good	one?	If	the	world	were	a	logical	place,	men	would	ride	side	saddle.	(There's	also	the	insidious	problem	of	publication	bias,	a	form	of	which	is	the	tendency	to	publish	studies	that	show	positive	results	and	not	to	publish
studies	yielding	negative	results.	ESP	and	Parapsychology:	A	Critical	Re-evaluation.	As	a	practicing	physicist,	I	can	assure	you	that	adding	fluoride	to	our	water	will	cause	serious	mental	problems.	San	Diego:	Harcourt	Brace	Jovanovich,	1988.	Burr	and	M.	As	a	result,	—	DEMOSTHENES	the	subjects	came	to	believe	that	whatever	hypothesis	they	were
working	on	at	the	time	was	correct.	After	a	thorough	study	of	the	heavens,	the	astrologer	identified	a	time	and	place	of	birth	that	would	result	in	a	child	that	was	destined	for	fame	and	fortune.	Unfortunately,	scientists	are	not	particularly	adept	at	determining	when	a	result	could	be	due	to	OSP	because	they	are	not	trained	in	the	art	of	deception.
Immanuel	Velikovsky,	Worlds	in	Collision	(New	York:	Dell,	1969).	This	is	not	an	argument.	32	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	Gardner,	K.ar^n.	Creationists	often	attack	evolution	by	citing	a	specific	fact	that	they	believe	evolution	can't	account	for.	And	though	there	be	a	greater	number	and	weight	of	instances	to	be
found	on	the	other	side,	yet	these	it	either	neglects	and	despises,	or	else	by	some	distinction	sets	aside,	and	rejects,	in	order	that	by	this	great	and	pernicious	predetermination,	the	authority	of	its	former	conclusion	may	remain	inviolate.32	While	this	intellectual	inertia	can	keep	us	from	jumping	to	conclusions,	it	can	also	keep	us	from	seeing	the	truth.
Good	theories	make	predictions	that	g	o	beyond	the	data	they	were	intended	to	explain.	Turnbull,	"Some	Observations	Regarding	the	Experiences	and	Behavior	of	the	Ba	Mbuti	Pygmies,"	American	Journal	oj	Psychology	7A	(1961):	304-08.	Under	pressure	from	the	criteria	of	adequacy,	some	hypotheses	may	collapse	from	the	lack	of	sturdy	evidence	or
sound	reasons	to	support	them.	Only	good	evidence	to	the	contrary	can	change	this	verdict.	This	may	take	the	form	of	a	publicly	announced	prophecy,	for	example,	or	someone	suddenly	looking	up	and	saying,	"Lo,	in	the	sky!"	or	words	to	that	effect.	The	homeopathic	treatment	was	no	more	effective	than	a	placebo.	What	makes	these	phenomena	seem
so	weird	is	that	they	appear	to	be	physically	impossible.	We	simply	see	a	vague	stimulus	as	something	it's	not.	We	can	know	many	things	—	including	weird	things	—	if	we	have	good	reasons	to	believe	them	and	no	good	reasons	to	doubt	them.	k7.	Philip	Kitcher,	"Believing	Where	We	Cannot	Prove,"	Abusing	Science	(Cambridge:	MIT	Press,	1982),	p.	So
memory	is	also	a	source	of	knowledge,	not	in	the	sense	of	generating	it,	but	in	the	sense	of	transmitting	it.	Science	and	health	writer	Kurt	Butler,	however,	disputes	Robbins's	claims,	pointing	out	—	as	several	experts	have	—	that	firewalking	is	actually	a	matter	of	simple	physics,	not	psychics:	In	response	to	[Robbins's]	skullduggery,	some	friends	and	I
held	a	firewalk	and	invited	the	public	to	join	us	for	free.	During	this	encounter,	it	seems	as	if	the	deepest	secrets	of	the	universe	are	revealed	to	you.	Saint	Augustine,	The	City	oj	God,	XXI,	8.	Insufficient	Premises	Hasty	Generalization	You	are	guilty	of	hasty	generalization,	or	jumping	to	conclusions,	when	you	draw	a	general	conclusion	about	all	things
of	a	certain	type	on	the	basis	of	evidence	concerning	only	a	few	things	of	that	type.	Our	bodies	are	the	materialization	of	what	we	think	we	are.	Those	are	suggestion,	counterirritation,	distraction,	expectation,	consensus,	the	Stockholm	effect	(identifying	with	and	aiding	the	desires	of	a	dominant	figure),	fatigue,	habituation,	ritual,	reinforcement,	and
other	well-known	psychological	mechanisms.	The	probability	of	a	proposition	may	range	from	close	to	0	(e.g.,	"Humans	can	walk	through	walls")	to	1	(e.g.,	"Either	it's	raining	or	it	isn't").	535.	."	Playing	a	doctor	on	television	hardly	qualifies	someone	as	a	medical	expert.	Starting	around	I960,	many	sonar	searches	have	been	conducted	in	Loch	Ness,
most	notably	by	researchers	from	Cambridge	and	Birmingham	Universities	and	the	Academy	of	Applied	Science.	It	predicted	that	socialist	societies	would	be	free	of	revolutions.	One	cancer	patient	may	live	a	few	months,-	another	patient	with	the	same	kind	of	cancer	may	live	years.	Can	they	help	us	decide	if	the	claim	that	a	treatment	works	—
whether	offbeat	or	not	—	is	really	true?	We	think	this	material	can	stimulate	discussion	or	serve	as	examples	that	can	be	assessed	using	the	principles	of	critical	thinking.	Ray	Hyman,	"The	Ganzfeld	Psi	Experiment:	A	Critical	Appraisal,"	Journal	oj	Parapsychology	49	(1985):	3	-	4	9	.	The	most	dramatic	evidence	for	the	existence	of	Nessie	is	some	1972
underwater	photographs	taken	in	combination	with	sonar.	You	needn't	take	these	principles	(or	any	other	statements)	on	faith.	Erika	Cheetham,	The	Prophecies	oj	Nostradamus	(New	York:	Putnam's/Capricorn	Books,	1974),	p.	How	to	Think	about	Weird	Things	How	to	Think	about	Weird	Things	Critical	Thinking	for	a	New	Age	FOURTH	EDITION
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Companies	Higher	Education	HOW	TO	THINK	ABOUT	WEIRD	THINGS	Published	by	McGraw-Hill,	an	imprint	of	The	McGraw-Hill	Companies,	Inc.	Up	until	now,	he	writes,	this	"has	been	considered	a	more	than	ordinarily	triumphant	proof	of	real	préexistence."	Yet,	he	points	out,	it	offers	no	more	difficulty	than	the	fact	that	waste	matter	would
certainly	exist	in	the	intestines	of	the	newly	formed	Adam.	When	we	cannot	directly	verify	a	questionable	claim,	one	way	to	assess	its	credibility	is	to	determine	how	much	is	at	stake	in	accepting	it.	What	caused	the	worldwide	flood?	She	thought	that	the	tortilla	looked	like	the	face	of	Jesus	Christ	with	a	crown	of	thorns	—	and	took	it	as	a	sign	of
Christ's	second	coming.	In	one	experiment,	subjects	were	told	to	walk	along	a	corridor	until	they	saw	a	light	flash.	In	the	first	case,	our	knowledge	is	about	a	person,-	in	the	second,	a	physical	object,-	in	the	third,	an	experience,-	in	the	fourth,	an	activity,-	and	in	the	fifth,	a	fact.	logically	possible,	of	course,	but	it	conflicts	with	an	enormous	amount	—
ALBERT	JAY	NOCK	of	human	experience	regarding	objects	that	fall	from	the	sky.	In	such	cases,	people	do	not	hold	their	opinions	with	passion,-	they	hold	them	calmly,	and	set	forth	their	reasons	quietly.	•	You	believe	that	any	claim	is	true	for	you	if	you	believe	it	to	be	true.	To	minimize	this	potential	for	error,	inadequacy,	or	fraud,	medical	scientists
seek	replication.	No	doubt	Virginia	had	heard	stories	of	this	exhibition	from	many	of	her	neighbors	and	friends	while	growing	up	in	Chicago	in	the	'20s.	Armadillos	are	reasonable	models	for	the	study	of	leprosy,	cats	for	deafness,	chimpanzees	for	AIDS,	mice	for	cancer	and	epilepsy,	rats	for	diabetes	and	aging,	and	dogs	for	many	conditions,	but	no
animal	is	a	completely	satisfactory	model	for	any	human	disease.	But	once	you	have	ascertained	the	form	of	an	argument,	you	can	test	it	for	validity	by	determining	whether	some	interpretation	of	its	letters	would	allow	the	premises	to	be	true	and	the	conclusion	false.	(A	perpetual	motion	machine	is	supposed	to	function	without	ever	stopping	and
without	needing	to	draw	on	an	external	source	of	power—it	supplies	its	own	energy,-	this	concept	violates	the	law	of	conservation	of	mass-energy,	which	says	that	massenergy	can't	be	created	or	destroyed.)	The	laws	of	thermodynamics	are	supported	by	a	massive	amount	of	empirical	evidence	gathered	throughout	centuries.	For	example:	"Juan's	idea
is	the	result	of	a	mystical	experience,	so	it	must	be	false	(or	true)."	Or:	"Jane	got	that	message	from	a	Ouija	board,	so	it	must	be	false	(or	true)."	These	arguments	are	fallacious	because	the	origin	of	a	claim	is	irrelevant	to	its	truth	or	falsity.	Goldstein,	Martin,	and	Inge	Goldstein.	Whether	abortion	is	morally	justified,	for	example,	can't	be	determined	by
simply	canvassing	the	populace.	Since	only	five	correct	identifications	per	run	would	be	expected	by	chance,	the	odds	against	Rhine's	results	being	due	to	chance	are	well	over	a	googol	to	one.	To	see	this	point,	let's	examine	Christopher	Columbus's	claim	that	the	Earth	is	round.	He	may	also	feel	hosby	some	deep,	inner	conviction	that	sometile	toward
other	modes	of	thought	that	thing	is	true,	or	right,	or	virtuous:	a	convicare	potentially	inimical	to	his	faith,	such	tion	that	doesn't	seem	to	owe	anything	to	evidence	or	reason,	but	which,	nevertheless,	as	the	method	of	scientific	reason	that	he	feels	as	totally	compelling	and	convincing.	Consider	this	argument:	All	dogs	can	lay	eggs.	The	star	ejects	a
molten	mass	of	rotating	matter	which	forms	a	new	solar	which	he	argued	that	the	"chaos"	from	which	system.	Can't	you	imagine	the	huge	tide	of	healthy	relief	and	thanks,	like	a	hymn	of	praise	from	all	nature,	that	went	up	from	that	captive	nailed	to	the	tree,	when	he	had	wrestled	till	the	dawn	and	received	at	last	the	great	and	glorious	news,-	the
news	that	he	was	only	a	man?"	The	story	ends	when	the	man,	now	a	curate,	remarks	casually	to	an	atheist,	"God	wants	you	to	play	the	game."	"How	do	you	know	what	God	wants?"	asks	the	atheist.	Since	there's	no	guarantee	that	these	predictions	will	come	true,	we	can	never	be	absolutely	sure	that	a	scientific	hypothesis	is	true.	Consider	your	own
experience.	Just	as	you	cannot	identify	science	with	its	applications,	so	you	cannot	identify	it	with	its	results.	But	even	though	senses	are	reliable,	they're	not	infallible.	There	is	some	knowledge,	they	claim,	that	is	simply	not	worth	having.	That	is,	what	empirical	evidence	or	logical	arguments	are	there	in	the	claim's	favor?	Nor	does	he	deny	that
evolution	has	occurred.	48-49.	From	this	action	you	can't	conclude	that	the	crystals	caused	you	to	stay	healthy,	because	any	number	of	other	factors	could	be	involved.	With	so	few	subjects,	the	chance	that	some	confounding	variable	will	skew	results	is	great.	As	we	have	seen,	the	mind	is	not	merely	a	passive	receiver	of	information	but	an	active
manipulator	of	it.	T	H	E	A	P	P	E	A	L	T	O	MYSTICAL	EXPERIENCE	141	At	a	conference	on	neuroscience	held	at	Newport	Beach,	California,	he	remarked,	"If	there's	good,	strong	evidence	from	science	that	such	and	such	is	the	case	and	this	is	contrary	to	Buddhism,	then	we	will	change."50	Truth,	as	the	Dalai	Lama	realizes,	should	be	able	to	withstand
the	closest	scrutiny,	for	only	that	which	can	withstand	such	scrutiny	deserves	to	be	called	true.	They	argued	that	if	the	Earth	were	flat,	all	parts	of	a	ship	should	disappear	from	view	at	the	same	rate	as	it	sails	out	to	sea.	175.	Though	a	tiny	handful	of	scientists	believe	that	Bigfoot	is	real	and	are	dedicated	to	Bigfoot	investigations,	most	scientists
(anthropologists,	for	example)	are	not	impressed	by	claims	for	his	existence.	Many	individuals	have	had	experiences	that	they	believe	are	inexplicable	in	terms	of	known	physical	laws.	A	report	in	May	1994	examined	the	homeopathic	treatment	of	diarrhea	in	children	who	lived	in	Nicaragua.	He	has	just	come	from	the	tropics,	for	his	face	is	dark,	and
that	is	not	the	natural	tint	of	his	skin,	for	his	wrists	are	fair.	In	1903,	not	long	after	scientists	discovered	X	rays	and	other	forms	of	radiation,	Blondlot	announced	the	discovery	of	yet	another	type	of	radiation.	When	they	were	told	that	there	was	no	correct	sequence,	many	couldn't	believe	it.	Many	observational	studies	with	similar	results,	however,
can	build	a	strong	case	for	cause	and	effect.	For	several	reasons,	doctors	can't	usually	deduce	that	a	treatment	is	valid	by	simply	seeing	patients	and	administering	the	treatment	to	them.	Appeal	to	Fear	To	use	the	threat	of	harm	to	advance	one's	position	is	to	commit	the	fallacy	of	the	appeal	to	fear.	The	verdict	on	TT	thus	seems	clear.	Physics	is	not	a
machine	which	lets	itself	be	taken	apart,-	we	cannot	try	each	piece	in	isolation,	and	in	order	to	adjust	it,	wait	until	its	solidity	has	been	carefully	checked,-	physical	science	is	a	system	that	must	be	taken	as	a	whole,-	it	is	an	organism	in	which	one	part	caranot	be	made	to	function	without	the	parts	that	are	most	remote	from	it	being	called	into	play,
some	more	so	than	others,	but	all	to	some	degree.	Schlecht,	"Classifying	Fallacies	Logically,"	Teaching	Philosophy	14,	no.	This	knowledge	consists	in	a	certain	contact	of	the	soul	with	the	Divinity,	and	it	is	God	Himself	Who	is	then	felt	and	tasted,	though	not	manifestly	and	distinctly,	as	it	will	be	in	glory.	the	report:	"The	Smurls	said	they	have	smelled
the	stench	of	smoke	—STEWART	BRAND	and	rotten	meat,	heard	pig	grunts,	hoofbeats,	and	bloodcurdling	screams	and	moans.	As	he	remarked	to	one	of	his	followers,	"The	world	is	in	continuous	flux	and	is	impermanent."40	The	Buddha,	then,	denies	the	existence	of	Shankara's	Brahman.	And	this	foreknowledge	extends	to	the	whole	world,	and	to	all
the	creatures.	Mary	went	to	an	acupuncturist	and	had	a	pin	put	in	her	ear,	and	she	lost	seventy-five	pounds.	Martin	Gardner,	The	Whys	of	a	Philosophical	Scrivener	(New	York:	Quill,	1983),	pp.	Faulty	comparisons.	Rothman's	claim	that	ESP	is	impossible	is	based	on	the	theory	that	ESP	is	a	transmission	of	information	from	one	object	to	another	and
that	the	information	transfer	has	features	(like	the	failure	to	degrade	/	have	learned	to	use	the	word	"impossible"	with	the	greatest	caution.	What	this	example	shows	is	that:	Just	because	someone	is	an	expert	in	one	field	doesn't	mean	that	he	or	she	is	an	expert	in	another.	Step	3:	Consider	Alternative	Hypotheses	It's	never	enough	to	consider	only	the
hypothesis	in	question	and	its	reasons	for	acceptance.	We	etch	meaning	into	the	meaningless.	It	can	instead	be	construed	as	a	claim	to	possess	T	H	E	A	P	P	E	A	L	TO	I	N	T	U	I	T	I	O	N	133	what	might	be	called	HSP	—	hypersensory	perception.	Premises	are	insufficient	if	they	do	not	establish	the	conclusion	beyond	a	reasonable	doubt.	—	PLATO	28
illustrated	that	people	who	claim	to	have	psychic	powers	are	frauds	or	are	deluding	themselves.	Instead,	it	attempts	to	deceive	us	about	the	quality	of	the	evidence	presented.	The	traditional	sources	of	knowledge	—	perception,	introspection,	memory,	and	reason	—	are	not	infallible	guides	to	the	truth,	for	our	interpretation	of	them	can	be	negatively
affected	by	all	sorts	of	conditions,	many	beyond	our	control.	Some	clinical	studies	may	have	fewer	than	thirty	subjects.	The	switch	in	meaning	invalidates	the	argument.	Therefore,	you	have	scar	on	your	body.	Specifically,	he	found	that	all	of	the	hits	were	achieved	in	the	second	or	later	appearance	of	the	targets.92	This	suggests	that	something	other
than	psi	may	have	been	responsible	for	the	hits.	More	specific	applications	envisioned	involve	behavior	modification,-	inducing	sickness,	disorientation,	or	even	death	in	a	distant	enemy,-	communicating	with	submarines,-	planting	thoughts	in	individuals	without	their	knowledge,-	hypnotizing	individuals	at	a	distance,-	psychotronic	weapons	of	various
kinds,-	psychic	shields	to	protect	sensitive	information	or	military	installations,-	and	the	like.	106.	"What	good	is	half	a	wing?"	they	ask.	One	such	was	Hon-Ming	Chen,	a	former	Taiwanese	sociology	professor	and	leader	of	"God's	Salvation	Church."	He	prophesied	that	on	March	25,	1998,	God	would	come	to	Earth	in	a	flying	saucer	and	announce	his
coming	to	the	American	people	by	making	a	television	broadcast	on	channel	18.	Each	can	provide	an	accurate	representation	of	the	territory.	—	KURT	BUTLER	To	think	otherwise	would	be	to	accept	claims	arbitrarily,	without	good	reasons	—	an	open	invitation	to	error.	The	age	of	the	universe	can	also	be	calculated	independently	of	both	fossils	and
rock	strata.	Nor	should	you	assume	that	these	guides	are	infallible	and	unchangeable.	You	can	understand	better	why	this	formula	works	by	considering	a	smaller	number	of	events,	say	five	(A,	B,	C,	D,	E).	Eventually	the	cancer	disappears,	and	tissue	goes	back	to	normal.	24	Although	I	have	no	evidence	that	you	like	me,	if	I	believe	that	you	do,	you
may	come	to	do	so.	Miller,	and	H.	Turnbull	writes,	"Finally,	when	he	realized	that	they	were	real	buffalo	he	was	no	40	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	EXPERIENCE	longer	afraid,	but	what	puzzled	him	still	was	why	they	had	been	so	small,	and	whether	they	really	had	been	small	and	had	so	suddenly	grown	larger,	or
whether	it	had	been	some	kind	of	trickery."7	The	Role	of	Expectation	We're	usually	completely	unaware	of	our	many	perceptual	constancies—just	as	we're	often	oblivious	to	all	the	other	ways	that	our	brains	get	into	the	construction	business.	It's	even	difficult	for	one	observational	study	alone	to	demonstrate	that	a	causal	connection	is	likely.	The
prime	minister	is	a	dog.	•	50	percent	believe	in	ESP	(extrasensory	perception).	(The	parallax	was	observed	when	more	powerful	telescopes	were	finally	available	to	observe	stars	more	precisely.)	Copernicuss	theory,	however,	had	long	since	become	the	accepted	explanation	of	the	structure	of	the	solar	system.	Enumerative	induction,	then,	has	the
following	form:	X	percent	of	the	observed	members	of	A	are	B.	The	percentage	of	Americans	today	who	take	astrology	seriously	is	larger	than	the	percentage	of	people	who	did	so	in	the	early	Middle	Ages,	when	leading	church	theologians	—	Saint	Augustine,	for	example	—	gave	excellent	reasons	for	considering	astrology	nonsense.	Ron	Amundson,	a
professor	of	philosophy,	did	question	it.	There	are	many	valid	argument	forms,	and	it	is	not	feasible	to	memorize	them	all.	—BERTOLT	BRECHT	C	R	I	T	E	R	I	A	OF	ADEQUACY	187	have	seemed	disjointed	and	unrelated.	As	a	result,	they	assume	that	the	paranormal	or	supernatural	hypothesis	must	be	right.	We	have	little	if	any	reason	to	believe	that
the	world	is	our	mind's	own	creation.	There	are	thousands	of	eyewitness	accounts,	stories	told	by	people	who	claim	to	have	seen	a	Bigfoot	monster	firsthand.	In	many	illnesses	about	one-third	or	more	of	patients	will	get	better	when	given	a	placebo.	Similarly,	the	beliefs	we	form	through	introspection	about	our	dispositional	mental	states	are	not
infallible.	Plato	put	it	this	way:	"Protagoras,	for	his	part,	admitting	as	he	does	that	everybody's	opinion	is	true,	must	acknowledge	the	truth	of	his	opponents'	belief	about	his	own	belief,	where	they	think	he	is	wrong."8	Protagorean	subjectivism,	then,	is	selfrefuting.	Is	faith	a	source	of	knowledge?	—	PERCY	BYSSHE	SHELLEY	212	But	would	a	fully
developed	psi	capability	really	be	such	a	boon?	Once	we	have	hit	upon	a	hypothesis	that	works,	however,	it	can	be	very	difficult	to	give	it	up.	Bible	Healing	Plants	—TABLOID	These	reasons	are	reminders	of	the	importance	of	considering	alternative	explanations	when	trying	to	make	sense	of	any	phenomenon.	The	view	that	each	of	us	creates	our	own
reality	is	known	as	subjectivism.	The	Amityville	Horror	reinforced	awareness	of	it.	Many	ally	promises	nothing.	There's	only	one	way	to	kill	the	parasite:	you	have	to	use	my	anti-parasite,	anti-toxin	serum	—	Dr.	Miller's	CanRid	Formula	77.	So	if	you	know	the	initial	chemical	composition	of	an	object,	you	can	determine	its	age	by	discovering	the	ratio	of
parent	radioactive	atoms	to	their	daughter	decay	products.	You	were	a	medieval	stable	boy	in	a	former	life.	What	could	be	more	natural	than	to	credit	the	tea	for	your	pain	relief?	They	may	be	compelled	by	fear	of	an	illness	or	of	the	side	effects	of	a	particular	treatment,	with	which	our	by	the	emotional	appeal	of	sales	pitches	or	promises	of	relief,	by
the	minds	fall	into	the	pleasing	or	reassuring	demeanor	of	a	certain	practitioner,	or	by	misruts	of	one	or	two	trust	of	physicians.	Testability	The	practical	effect	of	a	belief	is	the	real	test	of	its	soundness.	In	such	a	case,	your	chance	of	winning	is	one	in	a	million,	or	.000001	percent.	But,	on	the	other	hand,	they	want	to	say	that	other	individuals,
societies,	or	conceptual	schemes	are	equally	authoritative.	But	recent	exposés	of	the	industry	have	revealed	that	most	psychic	hotlines	are	staffed	by	unemployed	housewives.5	They	are	not	tested	ONE:	INTRODUCTION:	CLOSE	ENCOUNTERS	WITH	THE	STRANGE	for	psychic	ability,	and	they	are	not	given	any	psychic	instruction.	Would	the
existence	of	morphic	fields	lend	support	to	the	notion	that	reality	is	socially	constructed?	We	must	understand	how	and	when	our	beliefs	are	justified,	how	and	when	we	can	say	that	we	know	that	something	is	true	or	believable.	When	two	propositions	conflict	with	one	another,	we	know	that	at	least	one	of	them	must	be	false.	were	of	poor	quality,	but
he	thought	that	a	few	tumors	had	gotten	smaller.	Dent,	1902),	pp.	But	later	on	A	(or	something	else)	may	change	in	such	a	way	that	B	now	becomes	indispensable."53	For	example,	air	bladders	—	primitive	lungs	—	made	it	possible	for	certain	fish	to	acquire	new	sources	of	food.	But	research	suggests	that	our	desire	to	believe	that	we	accurately
predicted	the	future	can	sometimes	alter	our	memories	of	the	prediction.	They	may	be	sincere	in	their	beliefs,	and	they	may	have	the	Supreme	Court	on	their	side,	but	they're	still	advocating	an	immoral	act.	Acad.	If	the	experimenter	doubts	the	existence	of	psi	(a	goat),	the	experiment	won't	succeed,-	if	218	SEVEN:	SCIENCE	AND	ITS	PRETENDERS



the	experimenter	believes	in	the	existence	of	psi	(a	sheep),	the	experiment	will	succeed.	The	book	you	are	now	reading,	for	example,	exerts	a	gravitational	force	about	a	billion	times	greater	at	the	point	you're	holding	it	than	does	Mars	when	it	is	closest	to	Earth.	Proverbs	4:7-9,-	Francis	Bacon,	"De	Haeiresibus,"	Meditationes	Sacrae.	R	E	A	L	I	T	Y	IS	C
O	N	S	T	I	T	U	T	E	D	BY	C	O	N	C	E	P	T	U	A	L	SCHEMES	103	Facts	are	facts	and	will	not	disappear	on	account	of	your	likes.	Observe	1.	Cryptomnesia,	or	"hidden	memory,"	refers	to	thoughts	and	ideas	that	seem	new	and	original,	but	which	are	actually	memories	of	things	that	you've	forgotten	you	knew.	All	the	tissues	in	our	body	are	manufactured
according	to	this	information,	and	all	our	genes	are	present	in	the	fertilized	egg	from	which	we	developed.	Since	telepathy	is,	by	definition,	the	ability	to	read	someone's	mind,	all	Susan	has	told	us	is	that	she	believes	that	Jane	can	read	her	mind	because	she	believes	that	Jane	can	read	her	mind.	Clifford:	"It	is	wrong	always,	everywhere,	and	for
anyone	to	believe	anything	on	insufficient	evidence."10	Others	of	similar	stature	have	echoed	this	sentiment.	The	problem	with	this	view	is	that	there	are	models	of	physical	reality,	consistent	with	all	known	physical	laws,	in	which	the	future	does	exist	now.	But	actually	you	don't,	for	the	positive	results	you	obtained	may	be	due	to	the	placebo	effect.	•
Alien	spacecraft	have	visited	Earth.	In	its	totality	it	comprises	a	body	of	evidence	so	profound	that	it	has	numbed	the	human	experience	of	all	government	and	religious	leaders	around	the	world	into	an	absolute	de	facto	policy	of	denial.	Assignment-.	—	BETTE	MIDLER	Whoever	tells	the	truth	is	chased	out	of	nine	villages.	To	take	but	one	example:
Copernicuss	heliocentric	theory,	which	claimed	that	the	Earth	revolved	around	the	sun,	could	explain	no	more	than	Ptolemy's	geocentric	theory,	which	claimed	that	the	sun	revolved	around	the	Earth.	Consider	Alternative	hypotheses.	Because	ESP	violates	these	principles,	it	is	impossible.	Subjects	are	randomly	assigned	to	either	the	experimental	or
control	group,	with	each	subject	having	an	equal	chance	to	be	assigned	to	each	group.	There	is	a	great	deal	of	anecdotal	evidence	for	psi	phenomena.	They	have	suggested	that	the	face	is	the	work	of	an	alien	civilization.	A	sound	deductive	argument?	Lane,	Lane's	book	actually	says	so,	although	it	Ph.D.,	author	of	Sharks	Don't	Get	Cancer.	On	the	basis
of	those	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	The	Hollow	Earth	Flat	and	round	do	not	exhaust	the	possible	conceptions	of	the	Earth.	There	would	be	no	advantage	of	surprise.	Aren't	doctors	legitimate	authorities,	and	shouldn't	we	rely	on	their	say-so?	We	show	that	there	are	good	reasons	for	believing	that	the	following	claims	are,
in	fact,	false:	/	really	think	we	are	all	creating	our	own	reality.	Attempts	have	been	made	to	compare	the	outcomes	of	these	cases	to	those	of	patients	with	comparable	cases	of	cancer	who	did	not	follow	a	macrobiotic	diet.	Because	the	argument	doesn't	take	this	possibility	into	account,	it's	fallacious.	By	attaching	the	surviv,;.*	.:-•-	"	'.f^i»^.*..!"	.	In	a
good	argument,	you	see,	the	premises	provide	a	firm	basis	for	accepting	the	conclusion.	Overlooked	Causes	You've	had	an	upset	stomach	for	two	days.	Since	other	abilities	are	also	determined	(at	least	in	part)	by	genetics,	there	will	be	a	correlation	between	planetary	positions	and	careers.	The	point	is	that	the	mere	fact	that	a	treatment	is	supported
by	such	revered	experiences	does	not	mean	it	works.	Must	we	conclude	that	these	assertions	are	true	because	they	come	from	doctors?	The	best	we	can	do	is	proportion	our	belief	to	the	evidence.	Indianapolis:	Bobbs-Merrill,	1967.	Disciplined	and	controlled	on	the	outside,	you	tend	to	be	worrisome	and	insecure	on	the	inside.	Culver	and	P.	Hiley
describe	"the	quantum	interconnectedness	of	distant	systems"	this	way:	a	quantum	many-body	system	cannot	properly	be	analyzed	into	independently	existent	parts,	with	fixed	and	determinate	dynamical	relationships	between	each	of	the	parts.	Compared	to	the	early	1990s,	there	are	fewer	cases	of	people	suing	individuals	based	on	claims	of	massive
repression	and	recovery	of	abuse.	Trigg,	Reason	and	Commitment,	pp.	The	point	is	that	before	examining	any	claim,	you	must	achieve	maximum	clarity	and	specificity	of	what	the	claim	is.	The	views	of	those	who	have	achieved	positions	of	authority	or	won	prestigious	awards	are	to	be	trusted	more	than	those	who	have	not,	for	such	distinctions	are
usually	a	mark	of	intellectual	virtue.	The	law	oj	excluded	middle:	For	any	particular	property,	everything	either	has	it	or	lacks	it.	According	to	Freud	the	first	man	suffered	from	repression	(say,	of	some	component	of	his	Oedipus	complex),	while	the	second	man	had	achieved	sublimation.	But	the	fact	that	society	believes	something	to	be	true	doesn't
make	it	true.	For	example,	those	who	believe	that	the	Earth	is	the	center	of	the	solar	system	see	a	sunrise	very	differently	from	those	who	believe	that	the	sun	is	the	center	of	the	solar	system.	We	can	represent	the	world	to	ourselves	in	many	different	ways,	but	that	which	is	being	represented	is	the	same	for	all	of	us.	They	can	offer	support	for	a
medical	hypothesis	—	usually	weak	support,	though	once	in	a	while	the	findings	can	be	startling.	A	few	people	claim	to	have	seen	the	vortices	in	open	fields.	It's	our	actions	rather	than	our	beliefs	that	produce	the	d	e	s	i	r	e	d	r	e	s	u	]	t	s	James	is	trying	to	drive	a	wedge	between	rationality	and	evidence	by	purporting	to	show	that	there	are	situations	in
which	belief	without	evidence	is	rational.	CLAIMS	AND	A	R	G	U	M	E	N	T	S	157	What	danger	can	ever	come	from	ingenious	reasoning	and	inquiry?	Inference	to	the	best	explanation	may	be	the	most	widely	used	form	of	inference.	Whately	Carrington,	for	example,	said:	If	I	had	to	choose	one	single	investigation	on	which	to	pin	my	whole	faith	in	the
reality	of	paranormal	phenomena,	or	with	which	to	convince	a	hardened	skeptic	(if	this	be	not	a	contradiction	in	terms),	I	should	unhesitatingly	choose	this	series	of	experiments,	which	is	the	most	cast-iron	piece	of	work	I	know,	as	well	as	having	yielded	the	most	remarkable	results.80	We	now	know,	however,	that	Soal	fudged	his	data.	For	example,
consider	this	argument:	"Astronauts	wear	helmets	and	fly	in	spaceships.	The	"top	medical	researcher"	quoted	in	this	story	had	worked	with	rats	and	concluded	that	his	experimental	animals	which	"were	essentially	middle-aged,	comparable	to	people	in	their	forties	andfifties,"had	higher	cholesterol	levels	when	fed	vitamin	C	than	did	those	fed	similar
diets	without	vitamin	C.	Once	we	admit	that	only	certain	mystical	experiences	are	revelatory,	we	have	abandoned	the	claim	that	all	mystical	experience	yields	knowledge.	It	invites	many	to	believe	that	in	the	arena	of	extraordinary	things,	extraordinary	ways	of	knowing	must	prevail.	The	vast	majority	are	wrong.	123.	But	is	it	also	sufficient?	Can	a
statement	be	true	in	one	conceptual	scheme	and	false	in	another?	"Shark	Cartilage	in	the	News,"	Nutrition	Forum,	May/June	1993,	p.	23	As	long	as	we	don't	consider	truth	to	be	relative	to	conceptual	schemes,	however,	we	do	not	need	to	reject	the	notion	of	alternate	conceptual	schemes.	Taken	together,	these	principles	create	a	new	principle:	W	h	e
n	claims	of	a	treatment's	effectiveness	are	based	solely	on	case	studies	or	personal	experience,	you	generally	cannot	know	that	the	treatment	is	effective.	This,	then,	is	the	hundredth-monkey	phenomenon.	It	has	made	some	novel	claims	—	such	as	that	the	universe	is	from	6,000	to	10,000	years	old,	that	all	creatures	were	created	at	the	same	time,	that
there	was	a	worldwide	flood,	and	so	on	—	but	none	of	them	has	been	borne	out	by	the	evidence.	If	a	belief	is	rational,	there	is	some	reason	to	hold	it,	and	if	there	is	some	reason	to	hold	it,	there	is	some	evidence	in	its	favor.	As	Stephen	J.	A	bright	red	light	is	shone	on	their	faces	and	white	noise	played	through	the	headphones.	The	premises	and
conclusion	of	this	argument	are	false.	In	the	first	case,	the	claim	is	that	since	there	is	no	proof	that	something	is	true,	it	must	be	false.	That	is,	they	must	explain	the	phenomena	better	than	any	competing	explanation.	4	7	-	4	9	.	Typically,	a	246	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	The	Failure	of	Therapeutic	Touch	Therapeutic
Touch	(TT)	is	an	"alternative	medicine"	technique	said	to	be	used	by	over	40,000	nurses	in	North	America	alone.	They	claim	that	it's	possible	to	diagnose	diseases	by	examining	these	areas	and	that	pressing	or	massaging	these	zones	affects	the	corresponding	body	part.18	•	"Psychic	surgeons	can	remove	diseased	tissue	from	the	body	without	leaving
a	scar	or	wound	on	the	skin."	The	ability	to	do	such	"psychic	surgery"	has	been	claimed	by	several	practitioners,	notably	in	Brazil	and	the	Philippines.	What	are	three	common	conclusion	indicator	words?	Unless	you're	a	scientist	or	have	some	skill	in	the	evaluation	of	the	medical	literature,	eliminating	doubt	will	have	to	rest	on	the	reports	of	reliable
authorities.	Proponents	insist	that	each	part	of	the	body	is	represented	on	zones	of	the	hands	or	feet.	If	subatomic	particles	can	instantaneously	interact	with	one	another	over	great	distances,	why	not	people?	262-63.	Davidson	and	R.	London:	William	Clowes,	1941.	Now	suppose	that	what	appears	to	you	to	be	a	sheep	is	actually	a	sheepdog,	although
hidden	behind	a	rock	is	a	real	sheep.	Ron	Amundson,	"The	Hundredth	Monkey	Debunked,"	in	The	Fringes	of	Reason:	A	Whole	Earth	Catalog,	ed.	A	scientist	sees	that	the	dial	on	the	thermometer	reads	105.	To	know	by	intuition	that	a	couple	will	get	married,	for	example,	you	need	not	have	read	their	minds.	Quine,	W	V.	Who	should	properly	bear	the
burden	of	proof	on	this	issue?	When	scientists	tried	to	replicate	Backster's	results,	however,	they	failed.19	It	turned	out	that	his	experiments	had	not	been	conducted	with	adequate	controls.	Could	he	legitimately	claim	to	know	that	there	is	gold	in	the	hills?	the	experiences	offer	distorted	views	of	reality,	for	normal	conscious—ANNIE	BESANT	ness
may	not	provide	the	best	perspective	from	which	to	view	reality.	Ullian,	The	Web	oj	Belief	(New	York:	Random	House,	1970),	pp.	Here	are	two	inductively	strong	arguments:	If	Socrates	is	a	man,	he	is	most	likely	mortal.	That	creationism	makes	both	of	these	assumptions	was	made	clear	by	Gish:	Nothing	in	biology	makes	sense	except	in	the	light	of
evolution.	Philosopher	Donald	Davidson,	for	example,	claims	that	if	we	can	translate	an	alien's	utterances	into	our	own,	our	conceptual	schemes	must	be	essentially	the	same.	Finding	Spooky	Parallels	is	easy.	As	of	this	writing,	she	has	not	met	the	challenge.	—CONFUCIUS	126	To	cite	a	nonexpert	as	an	expert	is	to	make	a	fallacious	appeal	to
authority.	When	the	time	came,	the	story	goes,	Caesar's	mother	ordered	a	doctor	to	surgically	remove	the	infant	Caesar.	Rhine,	one	of	the	first	to	study	psi	in	the	laboratory,	had	this	to	say	about	the	prospect	of	harnessing	psi	energy:	The	consequences	for	world	affairs	would	be	literally	colossal.	Under	a	mechanistic	determinism	the	cherished
voluntarism	of	the	individual	would	be	nothing	but	idle	fancy.	All	tests	are	designed	with	the	participation	and	approval	of	the	applicant.	Specifically,	it	has	shown	that	there	can	be	almost	instantaneous	interaction	among	objects	that	are	widely	separated.	Difficult	things	take	a	long	time;	the	impossible	takes	a	little	longer.	Garfield	had	a	cat	named
McKinley,McKinley	had	a	cat	named	Garfield.	77	According	to	this	hypothesis,	the	results	of	psi	experiments	are	influenced	by	the	attitudes	of	the	experimenter.	Butler,	Consumer's	Guide,	pp.	The	point	of	the	third	lesson	is	that	if	such	outrageous	notions	shackle	us,	rejecting	them	sets	us	free.	Simon	Newcomb,	first	president	of	the	American	Society
for	Psychical	Research	and	a	distinguished	astronomer,	describes	one	of	these	early	experiments:	"When	the	agent	drew	cards	from	a	pack	one	by	one,	and	at	each	drawing	the	percipient	named	a	card	at	random,	it	was	found	that	the	proportion	of	correct	guesses	was	much	greater	than	it	should	have	been	as	the	result	of	chance,	which	would,	of
course,	be	1	out	of	52."	3	0	If	the	percipient	could	see	the	agent,	however,	the	success	of	the	experiment	could	be	due	to	hypersensory	perception	rather	than	extrasensory	perception.	The	story	focuses	on	a	troop	of	macaques	living	on	islands	in	Japan	and	is	documented	by	references	to	research	reports	by	Japanese	primatologists.	He	is	reclusive	and
skittish,	roaming	alone	or	in	small	family	groups	in	the	forests	of	North	America,	especially	western	United	States	and	Canada.	Then	they	returned	to	their	own	bodies,	awoke,	and	were	transformed	by	their	incredible	experience.	70.	From	the	fact	that	Watson	has	a	deep	tan	and	a	wounded	arm,	it	doesn't	necessarily	follow	that	he	has	been	in
Afghanistan.	Suppose	that	we	had	good	evidence	that	UFOs	were	produced	by	an	advanced	civilization.	No	part	of	this	publication	may	be	reproduced	or	distributed	in	any	form	or	by	any	means,	or	stored	in	a	database	or	retrieval	system,	without	the	prior	written	consent	of	The	McGraw-Hill	Companies,	Inc.,	including,	but	not	limited	to,	in	any
network	or	other	electronic	storage	or	transmission,	or	broadcast	for	distance	learning.	Evolution	assumes	a	lot	less	than	creationism.	Evolution	makes	numerous	other	predictions	that	help	explain	facts	discovered	by	immunology,	biochemistry,	and	molecular	biology.	But	the	addition	of	the	hundredth	monkey	apparently	carried	the	number	across
some	sort	of	threshold,	pushing	it	through	a	kind	of	critical	mass,	because	by	the	evening	almost	everyone	in	the	colony	was	doing	it.	For	several	reasons,	which	we'll	discuss	later,	people	would	be	faced	with	some	intolerable	absurdities.	Doyon	examined	40	other	clinical	studies.	Because	a	deductively	valid	argument	guarantees	the	truth	of	the
conclusion	if	the	premises	are	true,	it	is	said	to	be	truth-preserving.	Sherlock	Holmes	was	a	master	of	inference	to	the	best	explanation.	Even	if	subatomic	particles	do	engage	in	spooky	action	at	a	distance,	though,	it	doesn't	follow	that	larger	objects	do.	On	the	one	hand,	they	want	to	say	that	they	or	their	society	or	conceptual	scheme	is	the	supreme
authority	on	matters	of	truth.	26	The	point	is	not	that	remedies	backed	by	ancient	practice	or	folklore	don't	work.	51	Robert	Wilsons	1934	photo	of	Nessie.	"First	I	stopped	a	bicycle,	cars,	and	a	streetcar,"	Frenkel	wrote	in	notes	that	the	investigators	found.	Because	only	something	supernatural	can	violate	natural	law,	miracles	are	often	taken	as
evidence	of	the	existence	of	God.	Hill	and	HOMEOPATHY	279	F.	His	emotional	life	is	in	the	forefront	—	his	affection	towards	others,	his	family	ties,	his	home,	his	intimate	circle	.	The	song	hypothesis	is	supported	by	evidence	that's	overwhelming,-	it	doesn't	conflict	with	well-established	theory	in	biology	(as	the	real-Rudolph	hypothesis	does),-	and
unlike	its	competitor,	it	requires	no	postulations	about	new	entities.	Or	perhaps	investigating	a	little	mystery	will	lead	to	a	bigger	mystery.	Simple	events	like	this	—	and	billions	of	other	experiences	—	lead	us	to	believe	that	causal	sequences	continue	whether	we're	experiencing	them	or	not,	as	though	they	were	independent	of	our	minds.	71.	In	1696,
low	a	spiral	path,	so	that	they	eventually	British	clergyman	and	mathematician	William	collide	with	the	star,	causing	an	enormous	Whiston	published	his	New	Theory	oj	the	Earth,	in	explosion.	Ibid.,	pp.	a	genuine	.	Few	people	would	judge	a	treatment	solely	on	the	magnitude	of	its	proposed	benefit	or	harm.	These	books	contain	stories	of	people	who
had	been	close	to	death	(for	example,	clinically	dead	but	later	resuscitated)	and	later	reported	that	while	in	that	state	they	felt	the	sensation	offloatingabove	their	body,	traveling	through	a	dark	tunnel,	seeing	dead	loved	ones,	or	having	other	extraordinary	experiences.	Consider,	for	example,	the	phenomena	collectively	known	as	ESP,	or	extrasensory
perception,	namely,	telepathy	(reading	another's	mind),	clairvoyance	(viewing	a	distant	object	without	using	your	eyes),	and	precognition	(seeing	the	future).	Matthews,	and	J.	And	perhaps	they	are	guilty	of	fraud.	Therapists	attempt	to	"cure"	ISS	by	engaging	patients	in	recovered	memory	therapy	(RMT),	a	hodge-podge	of	techniques	varying	with
each	therapist.	He	once	remarked,	"A	new	scientific	truth	does	not	triumph	by	convincing	its	opponents	and	making	them	see	the	light,	but	rather	because	its	opponents	eventually	die,	and	a	new	generation	grows	up	that	is	familiar	with	it."34	The	refusal	to	accept	contrary	evidence	is	found	not	only	among	scientists,	however.	They	can	provide	clues
about	the	possible	value	of	drugs	or	the	hazards	of	chemicals.	Although	hypotheses	are	designed	to	account	for	data,	they	rarely	can	be	derived	from	data.	(Members	of	the	Heaven's	Gate	cult	thought	that	their	spirits	were	going	to	be	picked	up	by	a	spacecraft	hiding	in	the	tail	of	the	Hale-Bopp	comet.)	None	of	Chen's	followers	committed	suicide,
however.	Failure	had	followed	upon	failure.	If	you've	acted	responsibly	in	the	past,	then	we	have	good	reason	to	believe	that	you	will	do	so	in	the	future.	Here's	what	he	said	about	those	encounters:	All	my	own	experiments	in	physical	mediumship	had	resulted	in	the	discovery	of	the	most	childish	frauds.	But	there's	a	problem	here.	Herscovici,
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"regressed"	during	hypnosis	back	to	their	alleged	long-hidden	selves.	Some	examples:	Vitamin	C	prevents	the	common	cold,-	Laetrile	(the	trade	name	for	a	synthetic	relative	of	the	chemical	amygdalin,	found	in	apricot	pits	and	other	plants)	fights	cancer,-	the	Feingold	diet	can	prevent	or	treat	attention	deficit	disorder	(hyperactivity)	in	children.1	x
THE	DOCTOR'S	EVIDENCE	A	physician	says	that	megadoses	of	vitamin	C	can	prolong	the	life	of	cancer	patients.	Most	patients	in	both	groups	experienced	dramatic	improvement	in	subjective	symptoms	(with	one	patient	in	the	placebo	group	showing	proof	of	improvement	on	electrocardiograms).	Critical	Reasoning.	If	it	traveled	in	curved	lines,
concave	upward,	the	lower	part	of	a	ship	could	well	disappear	from	view	before	the	upper	part.	EVALUATE	THESE	CLAIMS.	But	this	evidence	is	precisely	the	kind	that	relativists	can't	provide,	for,	in	their	view,	there	is	no	objective	evidence.	(Lowell	even	published	a	detailed	map	of	the	canals.)	Photos	taken	by	Mariner	9	show	nothing	on	Mars	that
corresponds	to	what	Schiaparelli	and	Lowell	said	they	saw.x	3	And	perceptual	construction	explains	the	infamous	case	of	Professor	René	Blondlot.	Here's	a	sampling:	•	Hundreds	of	people	who	were	near	death	but	did	not	die	have	told	of	blissful	experiences	in	the	beyond.	We	think	this	latter	kind	of	explanation	is	sorely	needed.	This	defect	is	a
potentially	serious	one,	for	it	can	block	scientific	development.	The	world,	he	argued,	is	a	flat	disc	with	the	North	Pole	at	its	center	and	a	150-foot	wall	of	ice	—	the	South	Pole	—	encircling	its	perimeter.	Now,	in	our	daily	routines,	we	usually	do	assume	that	what	we	see	is	reality—that	seeming	is	being.	Suppose,	for	example,	178	SEVEN:	SCIENCE
AND	ITS	PRETENDERS	that	one	day	you	decide	to	become	a	scientist,	and	having	read	a	standard	account	of	the	scientific	method,	you	set	out	to	collect	some	data.	If	our	minds	have	peculiar	characteristics	that	influence	our	experience	and	how	we	judge	that	experience,	we	need	to	know	about	those	characteristics	and	understand	how	to	think	our
way	through	them	—	all	the	way	through,	to	conclusions	that	make	sense.	If	the	predicted	results	occur,	we	have	reason	to	believe	that	the	hypothesis	in	question	is	true.	You	now	remember	certain	pieces	of	the	experience,	and	your	brain	constructed	everything	else,	television	perspective	and	all.	Science	is	a	systematic	attempt	to	get	around	such
limitations.	It	was	estimated	that	the	odds	of	that	happening	by	chance	were	greater	than	10	3	5	to	1.	But	can	we	walk	away	from	this	controversy	now?	Yes	it	does,	because	our	actions	are	based	on	our	beliefs.	Consequently,	Calvin	held	that	some	of	us	are	destined	to	go	to	heaven	and	some	to	hell,	and	there's	nothing	we	can	do	about	it.	Apparently,
such	an	incident	can	occur	despite	our	knowing	that	our	memories	can	be	checked	against	records	of	the	actual	predictions.26	Research	also	shows	that	our	memory	of	an	event	can	be	drastically	changed	if	we	later	encounter	new	information	about	the	event	—	even	if	the	information	is	brief,	subtle,	and	dead	wrong.	Small	numbers.	Should	we	follow
the	scientist	who	dismisses	paranormal	phenomena	on	the	grounds	that	they	contradict	fundamental	physical	principles	or	the	true	believer	who	sees	paranormal	phenomena	as	a	harbinger	of	a	new	age?	Simplicity	Seek	simplicity	and	distrust	it.	Third,	an	argument	can	be	buried	in	a	cluster	of	other	statements	that	are	not	part	of	the	argument.	Jones
promises	to	send	a	message	to	Alpha	at	three	o'clock	Earth	time,	if	and	only	if	he	has	not	received	a	message	from	Alpha	by	one	o'clock.	We	believe	that	if	you	can	successfully	use	these	principles	to	assess	the	most	bizarre,	most	unexpected	claims,	you're	well	prepared	to	tackle	anything	run-of-the-mill.	We	should	believe	as	the	evidence	warrants.
The	premise	of	a	typical	enumerative	induction	is	a	statement	reporting	what	percentage	of	the	observed	members	of	a	group	have	a	particular	property.	One	possible	response	is	to	say	that	God	put	them	there	to	test	our	faith.	The	fallacy	lies	in	assuming	that	what's	true	of	the	parts	is	true	of	the	whole.	In	fact	1958	was	a	singularly	poor	year	for
habit	acquisition	on	Koshima.	For	one	thing,	it	doesn't	assume	the	existence	of	God.	Thus,	instead	of	a	therapist	having	some	evidence	for	a	diagnosis	and	then	adopting	a	proper	treatment	plan,	RMT	therapists	use	"treatment"	to	produce	their	diagnosis.	The	conclusion	is	"There	is	no	doubt	that	the	house	is	haunted,"	and	there	are	three	premises:	(1)
"[the	house]	has	been	there	for	a	hundred	years,"	(2)	"it's	really	spooky,"	and	(3)	"John	—	who	is	normally	very	brave	—	refuses	to	go	anywhere	near	the	house."	Some	people	think	that	if	they	simply	state	their	views	on	an	issue,	they	have	presented	an	argument.	172.	Nevertheless,	biologists	do	know	that	it	is	not,	in	principle,	impossible	for
irreducibly	complex	systems	to	arise	through	natural	selection.	The	alleged	benefit	is	enormous	—	but	the	likelihood	of	receiving	this	benefit	is	almost	nil.	The	idea	is	that	the	brain	will	unconsciously	decipher	the	message	and	be	affected	by	it.	Consider	this	argument:	No	one	can	explain	how	it	happened.	—	HORACE	FREELAND	JUDSON	elementary
hypotheses	such	as	this	one:	Everyfishever	caught	in	this	lake	has	been	a	bass,-	therefore	every	fish	that	ever	will	be	caught	in	this	lake	will	be	a	bass.	These	considerations	have	important	implications	for	our	beliefs	about	weird	things.	Among	the	earliest	and	most	elaborate	are	those	of	the	Babylonians,	the	inventors	of	astrology.	The	concept	of
objective	reality	is	not	optional,	something	we	can	take	or	leave.	•	Roswell,	New	Mexico,	is	the	site	of	an	actual	crash	of	an	alien	spacecraft.	Consider	the	following	personality	profile:	Some	of	your	aspirations	tend	to	be	pretty	unrealistic.	Even	if	our	best	scientific	theories	seem	to	indicate	that	ESP	is	physically	impossible,	investigating	it	still	has
some	value,	for	our	best	scientific	theories	may	be	wrong.	In	part,	the	purpose	of	much	that	follows	is	to	demonstrate	just	how	potent	this	ability	is.	So	why	should	I	have	all	the	fun?	Laurence	M.	—	S	I	R	WILLIAM	OSLER	but	it	should	be	clear	that	they	provide	no	grounds	for	belief	that	a	given	treatment	is	effective	or	ineffective.	If	these	descriptions
can't	be	trusted,	we	have	no	way	of	knowing	whether	their	experiences	are	similar,	for	totally	indescribable	experiences	can't	be	compared.	Michel	Gauquelin,	The	Scientific	Basis	oj	Astrology:	Myth	or	Reality?	Religion,	which	should	Ironically,	even	though	creationists	have	taken	to	calling	their	most	distinguish	us	theory	scientific	in	an	attempt	to
garner	public	support,	they	openly	from	the	beasts,	and	admit	that	it's	nothing	of	the	sort.	Roger	Trigg,	Reason	and	Commitment	(London:	Cambridge	University	Press,	1973),	pp.	Science	is	a	method	of	discerning	the	truth,	not	a	particular	body	of	truths.	They	write	in	the	abstract	of	their	article:	[Suppose	that	a]	uniform	wind	is	allowed	to	blow	over
the	entire	gulf	for	a	period	of	about	a	day.	We	argue	that	there	is	no	scientific	evidence	for	the	phenomena	of	reverse	speech,-	and	that	the	use	of	reverse	speech	as	lie	detection	in	courts	of	law	or	any	other	forum,	as	advocated	by	Oates,	is	entirely	invalid	and	unjust.	So	they	drove	to	where	the	buffalo	were.	Scientific	hypotheses	are	empirical
statements	—	those	whose	truth	can	be	confirmed	by	observation	of	the	world.	Ibid.,	p.	For	example,	people	were	used	to	judge	whether	there	was	an	increase	in	brightness	of	an	object	(a	standard	test	for	the	presence	of	N	rays).	Remarkably	enough,	this	is	the	basic	premise	upon	which	the	religion	known	as	"Raelianism"	is	founded.	It	has	been
claimed,	however,	that	even	though	no	particular	experiment	is	repeatable,	all	the	successful	experiments	taken	together	establish	the	existence	of	psi	beyond	a	reasonable	doubt.	This	weirdness	is	taking	place	in	the	branch	of	physics	known	as	quantum	mechanics,	which	studies	subatomic	particles,	the	tiny	bits	that	make	up	everything	in	the
universe.	Their	knowledge	is	often	based	on	a	single	weekend	seminar,	as	opposed	to	years	of	formal	training	in	any	graduate	program	they	attended	to	get	their	licenses.	REALITY	IS	SOCIALLY	CONSTRUCTED	The	basic	idea	behind	the	third	man's	claim	is	that	if	enough	people	believe	that	something	is	true,	it	literally	becomes	true	for	everyone.
The	major	advantage	of	evolution	over	creationism,	however,	is	its	scope,	or	explanatory	power.	He	explained	that	the	aurora	borealis	is	nothing	more	than	the	reflection	of	forest	fires	and	volcanoes	in	the	earth's	interior.	Cohn,	News	and	Numbers,	p.	'	'	People	of	that	time	would	have	assumed	that	the	only	way	to	do	so	would	be	to	use	air	as	a	means
of	transmission,	and	air	can't	carry	a	message	that	far.	But	ESP	isn't	logically	impossible.	The	changes	in	the	Earth's	magnetic	field	are	caused	by	changes	in	solar	activity,	which	are	caused	by	the	position	of	the	planets.	Usually,	when	you	read	about	a	medical	study	in	magazines	or	newspapers,	it's	been	published	in	a	journal,	though	not	necessarily
a	peerreviewed	one.	103-04.	It	may	be	tentatively	proposed,	then,	that	back	of	the	phenomena	of	psi	must	exist	an	energy	that	interoperates	with	and	interconverts	to	those	other	energetic	states	already	familiar	to	physics.72	PARAPSYCHOLOGY	215	But	is	Rhine's	conclusion	really	the	best	explanation	of	the	evidence?	Only	where	there	is	an
identifiable	pattern	can	there	be	explanation	or	prediction.	Edward	Hundert,	"Can	Neuroscience	Contribute	to	Philosophy?"	in	Mindwaves,	ed.	The	human	hippies	of	the	1960s	now	know	that	feeling.	"God."	It	is	a	deliberate	creation,	using	DNA,	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AN	D	C	R	I	T	E	R	I	A	OF	ADEQUACY	207	In	fact,	we	know	that
some	of	the	parts	of	the	systems	Behe	describes	are	found	in	other	systems.	How	does	this	fact	affect	your	assessment	of	Dr.	Miller's	treatment?	Different	theories,	like	different	maps,	are	good	for	different	things.	They	found	no	such	relationship.	Other	Worlds.	In	the	same	spirit	of	skepticism	that	led	Crash	Davis,	in	the	film	Bull	Durham,	to	wonder
why	every	believer	in	reincarnation	was	always	someone	famous	in	a	past	life,	we	wondered	aloud	why	no	one	ever	talks	about	the	chilling	similarities	between	William	McKinley	and	James	Garfield.	INFORMAL	FALLACIES	A	fallacious	argument	is	a	bogus	one,	for	it	fails	to	do	what	it	purports	to	do,	namely,	provide	a	good	reason	for	accepting	a
claim.	That	the	Earth	is	inhabited,	that	cows	produce	milk,	that	water	freezes	at	32	degrees	Fahrenheit,	and	so	on,	are	all	propositions	we	would	ordinarily	claim	to	know,	yet	none	of	them	is	absolutely	certain.	Even	when	videotapes	of	their	feats	showed	fairly	clearly,	to	anyone	watching	them	carefully,	how	the	trick	had	been	done,	the	enthusiastic
laboratory	staff	failed	to	catch	on.83	evidence	generated	by	questionable	studies	remains	questionable,	no	matter	how	many	of	them	there	are.	Gustav	Jahoda,	The	Psychology	of	Superstition	(Baltimore:	Penguin,	1969),	pp.	See,	for	example,	Paul	Thagard,	"The	Best	Explanation:	Criteria	for	Theory	Choice,"	Journal	oj	Philosophy	75,	no.	The	process
can	continue	for	years	until	the	issue	is	resolved.	Thus	the	price	of	foreknowledge	is	freedom.	I	rarely	remember	any	dreams,	and	I	had	never	before	dreamed	about	someone	falling."	Such	dreams	can	have	A	W	E	I	R	D	N	E	S	S	SAMPLER	7	a	profound	emotional	impact	on	the	dreamer	and	may	spark	a	firm	belief	in	the	paranormal.	In	one	study	of
student	psychotherapists,	it	was	found	that	once	the	students	had	arrived	at	a	diagnosis,	they	could	look	through	an	entire	62	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	folder	of	contrary	evidence	without	changing	their	minds.	They	"explained"	Berlin	1953,	Budapest	1956,	Prague	1968.	While	you	have	some
personality	weaknesses,	you	are	generally	able	to	compensate	for	them.	Hundert	suggests	that	there	are	two	types	of	observation:	recognition	and	discrimination.	One	person	may	believe	that	an	item	falls	under	one	concept,	while	someone	else	may	believe	that	it	falls	under	another.	In	Mesopotamia,	hepatoscopy	was	considered	to	be	such	an
effective	knowledge-acquisition	technique	that	only	kings	and	nobles	were	allowed	to	use	it.	Stress	can	even	distort	the	memories	of	expert	witnesses,	which	is	one	of	several	reasons	why	reports	of	UFOs,	seances,	and	ghosts	must	be	examined	carefully:	The	experiences	are	stressful.	We	have	good	reason	to	believe	that	the	world	—	which	seems
independent	of	our	minds	—	really	is.	So	there	must	be	something	to	them.	You	have	a	strong	need	for	other	people	to	like	you	and	for	them	to	admire	you.37	Now	answer	this	question	honestly:	How	well	does	this	profile	match	your	personality?	The	many	testimonials	offered	by	practitioners	or	users	to	promote	a	favorite	therapy	generally	don't
prove	much	of	anything	—	except	perhaps	that	some	people	have	strong	beliefs	about	certain	treatments.	—JEAN	DE	LA	BRUYÈRE	INDUCTIVE	ARGUMENTS	163	The	American	legal	system	is	based	on	precedents.	If	superior	creatures	Creationism	is	also	testable	because	it	makes	a	number	of	claims	from	space	ever	that	can	be	checked	by
observation.	•	We	are	incapable	of	acquiring	knowledge	of	the	true	nature	of	reality.	It	waddles	like	a	duck.	The	exact	contrary	of	what	is	generally	believed	is	often	the	truth.	Scientists,	whenever	possible,	perform	controlled	experiments	to	ensure	that	the	relevant	variables	remain	the	same	each	time	an	experiment	is	performed.	Klass,	UFO's
Explained	(New	York:	Random	House,	1974),	pp.	In	this	chapter,	we	bring	all	these	analytical	tools	together.	The	Army	was	particularly	interested	in	its	potential	military	applications.	They	notice	things	that	others	don't	and	consequently	make	inferences	that	others	may	think	are	unwarranted	but	really	aren't	—	they	are	simply	based	on	data	that
most	people	aren't	aware	of.	Larger	screens	still	allow	the	percipient	to	hear	the	agent's	voice.	That	is	why	sophisticated	time	travel	tales,	like	Michael	Crichton's	Timeline,	have	their	travelers	go	to	parallel	universes	rather	than	their	own.	(Many	unconventional	treatments	cost	hundreds	or	even	thousands	of	dollars.)	Other	costs	include	the	direct
physical	harm	that	a	treatment	can	cause	(nearly	all	treatments	—	drugs,	surgery,	herbs,	vitamins,	and	others	—	cause	some	side	effects).	It	both	supports	and	conducts	original	research	into	such	claims.	chances	are	that	you	won't	know	it,	and	may	4.	The	emphasis,	then,	is	neither	on	debunking	nor	on	advocating	specific	claims,	but	on	explaining
principles	of	critical	thinking	that	enable	you	to	evaluate	any	claim	for	yourself.	Cited	in	Paul	Kurtz,	The	Transcendental	Temptation	(Buffalo:	Prometheus	Books,	1991),	p.	Randi	reports	in	detail	on	the	simple	ways	in	which	these	deceptions	were	carried	out.	It	may	be	reasonable	to	believe	that	a	specific	case	is	an	exception	to	this	rule	—	but	only	if
you	have	good	reasons.	Is	the	following	conclusion	a	cogent	inference	to	the	best	explanation?	Although	his	insight	is	a	good	one,	it	has	two	shortcomings:	First,	the	term	is	unfortunate,	for	no	hypothesis	is,	strictly	speaking,	falsifiable	because	it's	always	possible	to	maintain	a	hypothesis	in	the	face	of	unfavorable	evidence	by	making	suitable
alterations	in	the	background	theory.]	6	The	second	weakness	in	Popper's	theory	is	that	it	doesn't	explain	why	we	hold	on	to	some	hypotheses	in	the	face	of	adverse	evidence.	Expert	testimony,	like	any	testimony,	is	credible	only	to	the	extent	that	it	is	unbiased.	New	York:	Bantam	Books,	1979.	According	to	relativity	theory,	space	is	curved	around
massive	objects.	It	is	not	simple	—	it	assumes	an	unknown	entity,	namely,	the	human	"energy	field."	Worst	of	all,	it	fails	the	criterion	of	conservatism—	it	conflicts	with	what	we	know.	The	belief	that	heavenly	bodies	cause	the	seasons	is	therefore	quite	a	natural	one.	Our	actions	are	our	own	only	if	they	are	free.	Also,	advocates	of	unproven	methods
seem	to	be	extraordinarily	tolerant	of	competitors'	views,	even	when	they	might	be	inconsistent	with	or	diametrically	opposed	to	their	own	—	e.g.,	homeopathy	and	orthomolecular	medicine,	and	Ayurvedic	and	Traditional	Chinese	Medicine	(TCM).35	(like	the	subjects'	lifestyle)	was	responsible	for	any	positive	results,	or	that	the	placebo	effect	was	at
work,	or	that	some	change	in	the	subjects'	behavior	after	getting	the	treatment	was	what	made	the	difference.	Passage	6	One	of	the	great	mysteries	of	our	time	is	crop	circles.	Nathan	Spielberg	and	Byron	D.	Unfortunately,	there	is	no	guarantee	that	it	will.	These	three	limitations	of	clinical	trials	can	be	decisive	in	our	assessment	of	claims	that	a
treatment	works	if	those	claims	are	supported	by	such	studies.	They	indicate	what	sorts	of	puzzles	are	worth	solving	and	what	sorts	of	methods	will	solve	them.	Other	problems	arise	when	the	media	report	preliminary	study	results	as	though	they	were	well	established.	What	sort	of	evidence	would	we	need	to	justifiably	claim	that	intelligent	life	from
another	planet	was	visiting	the	Earth?	Everyone	knows	that.	Plenty	of	than	our	survival—	people	around	you	will	gladly	offer	you	their	beliefs	(often	unshakbecause	baloney,	able)	about	the	most	amazing	things.	There	is	no	report	of	when	these	behaviors	occurred.	For	example,	we	can't	know	that	2	+	2	equals	5	because	2	+	2	does	not	equal	5.	In
astrology,	on	the	other	hand,	the	stars	and	planets	supposedly	help	to	bring	about	the	events	they	portend.	Neither	is	it	true	that	the	positions	of	distant	heavenly	bodies	make	certain	days	or	periods	more	favorable	to	particular	kinds	of	action,	or	that	the	sign	under	which	one	was	born	determines	one's	compatibility	or	incompatibility	with	other
people.63	Unfortunately,	the	letter	seems	to	have	had	little	effect.	Consumer	surveys	indicate	that	the	Toyota	is	more	reliable.	They're	simply	the	best	we	have	until	someone	presents	sound,	rational	reasons	for	discarding	them.	To	know	what	it	is	to	have	either	an	orgasm	or	a	mystical	experience,	you	simply	have	to	have	one.	Nevertheless,	this
argument	is	valid	because	if	the	premises	were	true,	then	the	conclusion	would	have	to	be	true.	But	what	of	experimenters	like	J.	What	is	analogical	induction?	Cases	of	spontaneous	human	combustion	have	been	reported	from	around	the	world.	—	A	L	B	E	R	T	EINSTEIN	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AN	D	C	R	I	T	E	R	I	A	OF	ADEQUACY
203	"•W	:.'16.*MJy^.,,^*:™T^	T"*-*	*J	Did	Adam	and	Eve	Have	Navels?	After	rocks	harden,	no	Ar-40	can	enter	them	so	any	Ar-40	produced	by	the	decay	of	K-40	is	trapped	in	the	rock.	Most	biologists	do	not	believe	that	Behe's	argument	is	sound,	however,	because	they	reject	the	notion	that	the	parts	of	an	irreducibly	complex	system	could	not	have
evolved	independently	of	that	system.	We	have	excellent	reasons	for	believing	that	it	is	false.	•	Details	of	a	step-by-step	procedure	for	evaluating	any	extraordinary	claim.	Yet	it's	just	such	a	theory	that	the	creationists	are	It	stands	to	the	everlasting	credit	of	science	that	by	acting	on	the	human	mind	it	has	overcome	man's	insecurity	before	himself	and
before	nature.	How	are	two	or	more	things	related?	Replicable	Evidence	for	an	Anomalous	Process	of	Information	Transfer,"	Psychological	Bulletin	115	(1994):	4	-	1	8	.	Since	evolution	makes	neither	of	these	assumptions,	it	is	the	simpler	theory.	Subjects	receiving	hypnosis	or	amytal	as	general	memory	aids	(even	in	instances	where	there	is	no
question	of	sexual	abuse)	will	often	generate	false	memories.	And	precognition	seems	to	undermine	the	belief	that	an	effect	cannot	precede	its	cause.	Dr.	X	says	it	works.	False	Cause	The	fallacy	of	false	cause	consists	of	supposing	that	two	events	are	causally	connected	when	they	are	not.	On	the	other	hand,	if	the	story	didn't	happen,	this	wouldn't
prove	that	the	consensus-truth	thesis	was	false,	either.	A.	That's	why	scientists	insist	on	checking	all	hypotheses	against	reality.	The	diet	is	semivegetarian	and	low	in	fat.	45	r^-psv^.••••-?-'•	|	-	Ï	•:•«-•	••/•.,	;;•	-ys	v	.	Perhaps	they	are,	but	to	take	such	a	claim	seriously,	we	would	need	evidence	showing	that	there	is	such	a	thing	as	ESP	and	that	it	is	a
reliable	guide	to	the	truth.	We	simply	lack	the	technology	to	perform	such	a	feat.	Then	make	detailed	lists	of	the	following:	(1)	the	health	benefits	claimed	for	the	product	(as	stated	in	the	ads),-	(2)	the	evidence,	if	any,	that	the	ad	mentions	to	support	its	claims,-	and	(3)	the	evidence	that	actually	exists	for	the	claims,	including	any	scientific	studies
(there	are	several).	234	EIGHT:	HOW	TO	ASSESS	A	"MIRACLE	C	U	R	E	"	The	Variable	Nature	of	Illness	Human	physiology	is	immensely	complicated.	The	Pioneer	space	probe	revealed,	however,	that	Velikovsky	was	right:	Venus	is	hot.	Explain	your	answers	by	means	of	specific	examples.	In	general,	any	procedure	that	serves	systematically	to
eliminate	reasonable	grounds	for	doubt	can	be	considered	scientific.	Gehlbach,	Interpreting	the	Medical	Literature	(New	York:	Macmillan,	1988),	p.	The	philosopher	C.	As	a	result,	parapsychologists	would	do	well	to	make	use	of	their	expertise.	To	deny	evolution	is	not	to	be	truly	religious	or	truly	moral....	Use	of	the	scientific	method	is	not	confined	to
scientists,	however.	Can	an	individual	make	a	statement	true	simply	by	believing	it	to	be	true?	As	a	result,	the	conclusion	doesn't	follow	from	the	premises.	80.	Moore,	Brooke	Noel,	and	Richard	Parker.	To	say	that	reality	exists	independently	of	how	we	represent	it	to	ourselves	is	not	to	say	that	there	is	one	correct	way	to	represent	it.	Thus	social
reformers	could	never	justifiably	claim	that	truth	is	on	their	side.	But	it	can't	be	used	to	generate	the	more	sophisticated	hypotheses	scientists	commonly	use	because	scientific	hypotheses	often	postulate	entities	that	aren't	mentioned	in	the	data.	When	Alpha	receives	a	message	from	Jones,	he	will	reply	immediately.	*	*	.	Certainly,	dogmatism	isn't
ruled	out	by	relativism.	compared	the	results	with	their	horoscopes.	Since	marriage	is	a	relation	between	people,	only	people	can	get	married.	What	distinguishes	rational	from	irrational	claims?	After	dragging	the	poor	fellow	into	a	wood,	Gale	pinned	him	for	the	night	against	a	tree	by	forcing	the	two	prongs	of	a	large	pitchfork	into	the	trunk	on	either
side	of	the	man's	neck.	The	arguments	often	sound	like	this:	"Scientific	studies	show	that	treatment	X	works."	Or:	"Scientific	research	indicates	that	treatment	X	alleviates	symptoms	of	condition	Y."	These	arguments	derive	their	strength	from	this	fact,	which	we	express	as	a	critical	principle:	Scientific	evidence	gained	through	controlled	experiments
—	unlike	personal	experience	and	case	studies—	generally	can	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	This	distinction	is	important	because	occasionally	a	doctor	will	claim	that	treatment	is	effective	based	solely	on	his	experience	with	his	patients.	You	position	a	bucket	to	catch	the	drops.	37.	The	entire	history	of	an
object	can	be	represented	on	a	graph	where	one	axis	stands	for	the	three	dimensions	of	space	and	another	for	time.	Böhm	and	B.	Milton	A.	They	argue	that	the	case	before	the	court	is	similar	to	one	that	has	been	decided	in	the	past,	and	since	the	court	decided	one	way	in	that	case,	it	should	decide	the	same	way	in	this	case.	That	is	why	anecdotal
evidence	—	evidence	based	on	personal	testimony	—	carries	so	little	weight	in	scientific	investigations.	Faith	in	this	date	became	greater	than	that	in	any	of	the	others.	We	show	why	these	principles	are	so	powerful,	how	anyone	can	put	them	to	use,	and	why	they're	good	whys	to	begin	with—why	they're	more	reliable	guides	for	discovering	what's	true
and	real	than	any	alternatives.	All	the	research	programs	I	admire	have	one	characteristic	in	common.	The	authors	are	to	be	especially	cheered	for	their	coverage	of	unsubstantiated	alternative	treatments,	some	of	them	weird	beyond	imagining.	When	the	experts	are	agreed,	the	opposite	opinion	cannot	be	held	to	be	certain.	At	the	time	it	was	offered,
then,	Velikovsky's	theory	could	claim	fruitfulness	among	its	virtues	because	it	predicted	a	novel	fact.	Science	therefore	is	just	as	much	a	product	of	the	imagination	as	it	is	of	reason.	49	VK*-	/	j	^	^	f	l	W	f	l	F	^	s	a	*	r>-	«	•	^	T	B	^	'	S	*	;	;	;	v	T	,	>	•	-''"-"	•""'•	*>	',	^	i.	Human	Inference:	Strategies	and	Shortcomings	of	Social	Judgment.	An	honest	and
thorough	appraisal	of	reasons	must	include:	1.	Suppose,	for	example,	that	you	were	a	black	Jewish	communist	living	in	Bavaria	during	the	1940s.	You	open	a	closet	door,	and—surprise!	—	books	fall	on	your	head.	To	get	to	the	truth	of	the	matter	we	must	go	beyond	wishful	thinking	to	critical	thinking.	Compare	the	arguments.	BABYLONIAN
KNOWLEDGE-ACQUISITION	TECHNIQUES	Our	thirst	for	knowledge,	especially	of	the	future,	has	inspired	many	strange	techniques	for	acquiring	it.	Are	you	like	that?	Plato,	"Meno,"	98b,	trans.	The	cartoon	disclosed	a	pair	of	navels.	Although	Miller	was	originally	skeptical	of	this	date,	he	too	came	to	accept	it.	Don't	they	show	that	the	sheep-goat
effect	is	mistaken?	He	had	discovered	the	planet	that	we	now	call	Neptune!	If	the	aberrant	orbit	of	Uranus	had	not	been	accounted	for,	Newton's	theory	would	have	been	in	jeopardy.	57.	William	James,	"The	Will	to	Believe,"	in	Philosophy	and	Contemporary	Issues,	Burr	and	Goldinger,	pp.	Threats	extort,-	they	do	not	help	us	arrive	at	the	truth.	64	Why,
with	so	little	evidence	to	support	it,	do	people	continue	to	believe	in	astrology?	False	Dilemma	An	argument	proposes	a	false	dilemma	when	it	presumes	that	only	two	alternatives	exist	when	in	actuality	there	are	more	than	two.	An	Exploration	oj	the	Scientific	Process.	Jones,	and	here's	how	it	happens:	It	is	expectation	that	plays	the	coordinating	role
in	collective	hallucination.	For	example:	There	is	no	doubt	that	the	house	is	haunted	because	it	has	been	therefor	a	hundred	years,	it's	really	spooky,	and	even	John—who	is	normally	very	brave	—	refuses	to	go	anywhere	near	the	house.	He	has	proposed	a	theory,	however.61	Gauquelin	speculates	that	children	inherit	from	their	parents	a	tendency	to
be	born	when	a	certain	planet	is	rising	or	culminating	in	the	same	way	that	they	inherit	artistic	or	athletic	ability.	Near-death	experiences	prove	there's	life	after	death.	INDUCTIVE	ARGUMENTS	Even	though	inductive	arguments	are	not	valid,	they	can	still	give	us	good	reasons	for	believing	their	conclusions	provided	that	certain	conditions	are	met.
Angels	exist.	Because	of	the	placebo	effect,	the	variable	nature	of	disease,	the	possibility	of	unknown	causes,	experimenter	bias,	and	other	factors,	the	provings	cannot	even	reliably	establish	that	a	substance	causes	a	certain	symptom	effect.	(This	explained	why	things	expand	when	heated.)	These	particles	were	thought	to	be	attracted	to	particles	of
other	substances	with	different	strengths.	But	we've	also	seen	that	just	because	something	is	logically	or	physically	possible	doesn't	mean	that	it	is,	or	ever	will	be,	real.	In	a	random	survey,	if	people	were	asked	whether	one	is	more	likely	to	die	from	asthma	or	a	tornado,	what	do	you	think	the	majority	would	say?	In	other	words:	When	there	is	good
reason	to	doubt	a	proposition,	we	should	proportion	our	belief	to	the	evidence.	As	Harvard	biologist	Stephen	J.	Pilgrims	by	the	thousands	came	to	see	the	tortilla,	encased	in	glass.	We	do	so	because	any	weird	claim,	like	any	claim	about	events	and	entities,	can	be	viewed	as	a	hypothesis	—	T	H	E	S	E	A	R	C	H	FORMULA	273	as	an	explanation	of	a
particular	phenomenon.	Stokes	has	calculated	that	only	62	unreported	studies	at	below	the	chance	level	are	needed	to	nullify	Honorton's	original	results,	and	that	number	is	not	outside	of	the	realm	of	probability	94	The	ganzfeld	procedure	remains	the	most	promising	way	to	demonstrate	the	existence	of	psi.	But	based	on	what	we	know	now,	we	must
give	this	possibility	a	low	probability.	We	can't	infer	what	is	from	what	seems.	The	medieval	statesman	and	philosopher	Boethius	(A.D.	4	8	0	-	5	2	4	)	provides	one	of	the	earliest	and	most	succinct	formulations	of	the	dilemma:	There	seems	to	me,	I	said,	to	be	such	incompatibility	between	the	existence	of	God's	universal	foreknowledge	and	that	of	any
freedom	of	judgment.	Saint	Theresa,	another	Christian	mystic,	writes:	I	saw	an	angel	close	by	me,	on	my	left	side,	in	bodily	form.	—	T	U	R	K	I	S	H	PROVERB	94	The	belief	that	there	is	an	external	reality	is	more	than	just	a	convenient	fiction	or	a	dogmatic	assumption	—	it	is	the	best	explanation	of	our	experience.	Like	perception,	memory	can	be
dramatically	affected	by	expectancy	and	belief.	Question:	Would	the	60	Minutes	segment	as	described	below	have	impressed	you?	That	first	step	is	to	understand	and	apply	a	simple	but	potent	principle:	Just	because	something	seems	(feels,	appears)	real	doesn't	mean	that	it	is.	So	say	many	people,	who	ask,	How	else	do	you	explain	the	stunning
engineering	of	the	pyramids	in	Egypt	and	the	New	World?	Madam	X	said	they	would	find	the	body	in	the	ditch	and	they	did.	Oates	claims	that	backward	messages	are	hidden	unintentionally	in	all	human	speech.	But	in	the	field	of	parapsychology,	there	are	no	repeatable	experiments.	Several	studies	yielding	essentially	the	same	results	can	render	a
hypothesis	more	probable	than	would	a	lone	study.	The	fact	that	mystical	experiences	have	physical	of	our	own	limited	causes	and	are	states	of	nonnormal	consciousness	doesn't	prove	that	experience	is	absurd.	Einstein's	theory	of	relativity,	however,	can	account	for	the	precession	of	Mercury's	perihelion	without	postulating	the	existence	of	another
planet.	Therefore,	X	percent	of	the	entire	group	of	A	are	B.	New	York:	Prentice-Hall,	2001.	The	former	—	such	as	"2	+	2	=	4,"	"All	bachelors	are	unmarried,"	and	"Red	is	a	color"	—	are	called	necessary	truths,	while	the	latter	—	such	as	"2	+	2	=	5,"	"All	bachelors	are	married,"	and	"Red	is	not	a	color"	are	called	necessary	falsehoods	4	The	Greek
philosopher	Aristotle	(Plato's	pupil)	was	the	first	to	systematize	our	knowledge	of	necessary	truths.	Is	this	argument	a	good	one?	I	may	illustrate	this	by	two	very	different	examples	of	human	behavior;	that	of	a	man	who	pushes	a	child	into	the	water	with	the	intention	of	drowning	it,-	and	that	of	a	man	who	sacrifices	his	life	in	an	attempt	to	save	the
child.	When	Turnbull	took	one	of	these	people	out	on	an	open	plain,	they	saw	several	buffalo	grazing	a	few	miles	away.	Similarly,	it	would	simply	be	wrong	to	believe	that	the	phlogiston	theory	is	a	good	scientific	theory.	How	did	he	reconcile	these	apparently	contradictory	opinions?	Howard	Brody,	Placebos	and	the	Philosophy	ojMedicine	(Chicago:
University	of	Chicago	Press,	1980),	pp.	Promoters,	however,	aren't	privy	to	such	personal	information	about	the	people	who	try	unproven	remedies.	"True	opinions,"	Socrates	tells	Meno,	"are	a	fine	thing	and	do	all	sorts	of	good	so	long	as	they	stay	in	their	place,	but	they	will	not	stay	long.	If	it	doesn't	—	if	important	factors	are	left	out	of	account	—	the
hypothesis	is	not	a	good	one.	(2)	If	it	is	deductive,	does	it	have	a	familiar	logical	form?	Victor	J.	—GIORDANO	BRUNO	Watson	uses	the	story	to	support	the	consensus-truth	thesis.	They	are	The	messages	dictated	to	Rael	explain	how	currently	trying	to	figure	out	how	to	transfer	life	on	Earth	is	not	the	result	of	random	the	memory	and	personality	of
someone	into	evolution,	nor	the	work	of	a	supernatural	their	clone.	Write	a	200-word	paper	critiquing	the	argument	in	the	passage.	They	would	like	to	believe	in	a	destiny	ASTROLOG	predetermined	by	astral	forces	beyond	their	control.	Susan	Blackmore,	"The	Lure	of	the	Paranormal,"	New	Scientist	2	2	(1990):	6	2	-	6	5	.	Is	ESP	logically	impossible?	In
this	case,	if	a	majority	of	those	taking	the	drug	report	less	pain	while	only	a	third	of	those	taking	the	placebo	do,	you	have	somewhat	better	grounds	for	believing	that	the	drug	is	an	effective	painkiller.	Scientists	use	several	techniques	in	medical	research	to	try	to	minimize	the	effects	of	such	biases.	Suppose	a	geologist	discovered	a	rock	formation
indicating	that	it	was	somewhat	more	likely	than	not	that	there	was	gold	in	the	nearby	hills.	If	we	have	justified	true	belief,	then	do	we	have	knowledge?	Studies	based	on	observing	human	subjects	are	also	called	nonintervention	or	epidemiological	studies.	Then	it	is	true	that	you	will	get	up	at	8:00	A.M.	tomorrow	because	someone	can't	know
something	that's	false.	Similar	problems	can	affect	the	scientists	conducting	the	study.	In	days	ofold,When	Knights	were	bold,	And	science	not	invented.The	Earth	was	flat,	And	that	was	that,With	no	man	discontented.	In	Chapter	3	we	discussed	the	well-confirmed	hypothesis	that	human	perception	is	constructive.	No	observation	or	experimental	test
can	show	the	theory	to	be	false	because	psychoanalysts	can	always	invent	a	just-so	story	to	account	for	any	possible	behavior.	Can	this	claim	be	scientifically	tested?	7	2	.	The	designation	expert	is	something	you	earn	by	showing	that	your	judgments	are	reliable.	All	of	the	data	upon	which	the	atomic	theory	rests,	however,	can	be	described	without
mentioning	atoms.	The	formula,	nevertheless,	is	widespread.	But	East	Indians	see	a	rabbit,	Samoans	a	woman	weaving,	and	Chinese	a	monkey	pounding	rice.	All	of	this	evidence	for	the	existence	of	the	Loch	Ness	monster,	however,	is	in	dispute.	1	(1945):	4	7	-	5	0	.	Ted	Schultz	(New	York:	Harmony	Books,	1989),	pp.	Here	are	some	of	the	most
common	and	persuasive:	1.	—	LEONARDO	DA	INCI	128	Perception	has	traditionally	been	considered	our	most	reliable	guide	to	the	truth.	On	hearing	this	my	guilt	feelings	were	thoroughly	aroused,	and	I	decided	to	make	a	clean	breast	of	it.	150.	And	growing	numbers	of	people	believe	in	them	(including	members	of	the	British	Royal	Family).	They
increased	the	brightness	of	a	spark.	Neither	of	these	suggestions	(nor	any	other)	has	received	universal	acceptance.	A	Gallup	poll	published	on	June	8,	2001,	for	example,	shows	that:	•	54	percent	of	Americans	believe	in	psychic	or	spiritual	healing	or	the	power	of	the	human	mind	to	heal	the	body.	From	here,	there	is	a	continuous	series	of	gradations
to	gliding	wings,	and	hence	to	flapping	wings.	Why	isn't	this	fact	alone	proof	that	acupuncture	works?	Some	people	can	imprint	their	thoughts	on	photographic	film.	The	tape	was	said	to	8	ONE:	I	N	T	R	O	D	U	C	T	I	O	N	:	C	L	O	S	E	E	N	C	O	U	N	T	E	R	S	W	I	T	H	T	H	E	S	T	R	A	N	G	E	have	been	made	on	January	6,	1981.	342.	It	was	to	be	one	of	many
bestsellers	based	on	the	words	of	a	putative	entity	named	Seth	(a	personality	"no	longer	focused	in	physical	reality")	and	"channeled"	by	novelist	Jane	Roberts.	Well,	the	joke	took	on	a	life	of	its	own.	John	M.	Can	a	society	make	a	statement	true	simply	by	believing	it	to	be	true?	Above	the	circle	was	a	threedigit	counter.	Therefore,	thinking	doesn't
depend	on	brain	activity	(q).	Critical	Thinking.	McKinley	and	Garfield	both	served	in	the	House	of	Representatives.	Upon	success	in	the	preliminary	testing	process,	the	"applicant"	becomes	a	"claimant."	To	date,	no	one	has	ever	passed	the	preliminary	tests.74	On	September	3,	2001,	alleged	psychic	Sylvia	Browne	agreed	on	Larry	King	Live	to	take	the
challenge.	Would	I	try	to	find	an	excuse	to	deny	or	ignore	the	evidence?	He	has	demonstrated	his	psychic	spoon	bending	countless	times,	in	front	of	large	audiences	and	small,	on	television	shows,	and	in	private	gatherings.	Henry	Morris	and	Martin	Clark,	The	Bible	Has	the	Answer,	cited	in	Murphy,	Evolution,	Morality,	p.	Once	more	I	had	badly
miscalculated—	he	just	would	not	believe	me.3	because	it	appears	to	us	to	have	objective	reality.	They	state	that	medical	doctors	should	not	be	trusted	because	surgery,	X	rays,	and	drugs	cause	more	harm	than	good.	Some	reported	effect	sizes	much	222	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	greater	than	Honorton's.	Lerner,
Heredity,	Evolution,	and	Society,	p.	Genetic	Fallacy	To	argue	that	a	claim	is	true	or	false	on	the	basis	of	its	origin	is	to	commit	the	genetic	fallacy.	Many	consumer	advocates	say	that	health	fraud	and	quackery	are	so	pervasive	in	the	United	States	that	government	agencies	can't	adequately	handle	the	problem.	Strangely	enough,	those	who	were	asked
the	"smashed"	question	estimated	higher	speeds	than	those	asked	the	"hit"	question.	The	personal	experience	of	watching	such	a	practitioner	in	action	can	be	very	impressive.	90.	But	one	test-tube	study	or	a	hundred	test-tube	studies	can't	provide	strong	evidence	for	the	effectiveness	of	a	treatment	in	a	living	human.	Bailar	and	F.	A	qualified	expert,
for	example,	could	present	nonscientists	with	reasons	that	they	understood	and	judged	to	be	valid	and	compelling.	The	twins,	for	him,	were	conclusive	proof	that	our	destiny	is	not	written	in	the	stars.	Does	this	story	improve	the	credibility	of	astrology?	(We'll	discuss	his	case	in	more	detail	later	in	this	chapter.)	These	reasons	do	not	involve
questioning	Feilding's	integrity,	intelligence,	or	sanity.	Although	these	groups	refrain	from	giving	exact	dates,	they	both	believe	that	the	end	is	near.	•	You	embrace	the	idea	that	anything	is	possible	—	including	weird	things.	But	if	any	one	says	something	that	is	significant,	demonstration	will	be	possible,-	for	we	shall	already	have	something	definite.
It	is	beliefs	acquired	in	this	fashion	that	seem	to	motivate	persons	who	urge	us	to	take	macro-PK	seriously.	Erich	von	Däniken,	Chariots	oj	the	Gods	(New	York:	Bantam	Books,	1970),	p.	Charles	Hartshorne,	Paul	Weiss,	and	Arthur	Burks	(Cambridge:	Harvard	University	Press,	1931-1958),	para.	All	men	are	mortal	Socrates	is	a	man.	If	we	seem	to
clearly	remember	something,	then,	as	long	as	we	have	no	good	reason	to	doubt	it,	we	are	justified	in	believing	it.	To	save	all	living	creatures,	according	to	one	calculation,	the	ark	had	to	carry	at	least	25,000	species	of	birds,	15,000	species	of	mammals,	6,000	species	of	reptiles,	2,500	species	of	amphibians,	and	more	than	1	million	species	of
insects.44	Moreover,	since	creationists	believe	that	men	and	dinosaurs	walked	the	Earth	at	the	same	time,	the	ark	must	have	contained	two	of	each	species	of	dinosaur,-	that	is,	it	included	two	Supersauruses	(which	were	100	feet	long	and	weighed	up	to	55	tons	each)	and	two	Apatosauruses	(up	to	70	feet	long	and	20	tons)	—	not	to	mention	two
hungry	7-ton	Tyrannosauruses.	6.	Division	The	fallacy	of	division	is	the	converse	of	the	fallacy	of	composition.	The	lesson	is	clear:	Other	things	being	equal,	the	best	hypothesis	is	the	one	that	is	the	most	fruitful,	that	is,	makes	the	most	successful	novel	predictions.	This	principle	must	guide	nonscientists	because	they	usually	don't	have	the	expertise	to
resolve	conflict	among	studies	or	to	take	sides	among	disagreeing	scientists.	[Witnesses]	estimated	about	1,000	feet	while,	in	fact,	the	reentering	rocket	was	miles	high	and	scores	of	miles	away.	Popular	"alternative"	medicine	practitioners	say	that	Treatment	Y	is	effective	against	cancer.	It	wouldn't	seem	so.	geous	stands	on	the	shaky	ground	of
subjective	certainty.	He	is	thought	to	be	a	hairy	and	smelly	primate,	standing	seven	to	ten	feet	tall	and	weighing	in	at	500	to	1,000	pounds.	Records	from	the	North	American	Air	Defense	Command	(NORAD)	and	other	evidence	show	that	at	the	time	of	the	UFO	sighting,	the	rocket	used	to	launch	the	Soviet	Zona	4	spacecraft	reentered	the	atmosphere,
breaking	into	luminous	fragments	as	it	sped	across	the	sky.	In	fact,	in	this	volume	you	learn	three	important	lessons	about	the	above	ideas:	1.	But	if	you	use	a	telephone	wire	or	radio	waves,	you	can	make	yourself	heard	across	the	Atlantic	fairly	easily.	Just	as	every	frame	in	a	film	strip	is	fixed,	so	is	every	event	in	our	lives.	•	.-.•	.	74.	What	are	some	of
the	factors	that	could	influence	the	accuracy	of	your	memory	of	an	event	that	happened	three	years	ago?	Since	1981,	although	thousands	of	participants	have	apparently	bent	metal	objects	"/	can't	believe	that,"	said	Alice.	The	starting	point	for	all	such	proofs	is	that	our	opponent	shall	say	something	which	is	significant	both	for	himself	and	for
another,-	for	this	is	necessary,	if	he	really	is	to	say	anything.	In	his	text	The	Structure	oj	Scientific	Revolutions	(see	Chapter	2),	Kuhn	uses	the	word	paradigm	to	refer	to	particular	scientific	theories	as	well	as	the	concepts,	methods,	and	standards	used	to	102	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	arrive	at	those	theories.	It	turns
out	that	they	were	right:	The	nearest	star	is	six	trillion	miles	away.	John	Beloff,	for	example,	has	written:	It	is	not	my	contention	that	any	of	the	aforegoing	experiments	were	perfect	.	Maybe	people	who	take	more	vitamin	A	are	also	more	likely	to	take	their	pain	medication	or	get	proper	exercise.	30	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O
S	S	I	B	L	E	4.	31	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	THE	APPEAL	TO	MYSTICAL	EXPERIENCE	Beyond	the	senses,	beyond	the	intellect,	beyond	these	mundane	means	we	use	to	acquire	knowledge	lies	a	more	direct	path	to	truth:	mystical	experience.	New	York:	Free	Press,	1995.	As	Shakespeare	so	eloquently	put	it,	"There
are	more	things	in	heaven	and	earth,	Horatio,	than	are	dreamt	of	in	your	philosophy."	So	whom	are	we	to	believe?	Before	Columbus,	was	the	earth	reallyflatbecause	everyone	believed	it	to	be?	—JAMES	A.	Rather,	it	considers	everything	that	lacks	adequate	evidence	suspect.	Is	there	any	way	to	I	10	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L
I	T	Y	tell	which,	if	either,	of	these	alternatives	are	correct?	Research	indicates	that	when	the	nervous	system	is	deprived	of	its	normal	level	of	sensory	input,	it	will	generate	its	own	in	the	form	of	hallucinations.43	Psychologist	Charles	Brownfield	has	shown	that	the	sort	of	isolation	experienced	by	religious	ascetics	is	sufficient	to	produce	sensory
deprivation	effects.44	An	interesting	example	of	the	effects	of	isolation	was	reported	by	Joshua	Slocum,	the	first	person	to	sail	alone	around	the	world.	J.	Theoretical	physicists	have	shown	that	it's	physically	possible	for	there	to	be	indefinitely	many	parallel	universes,	one	for	each	way	the	universe	could	have	developed.	Borrowing	heavily	from	the
works	of	Reed	and	Gardner,	Bernard	expanded	the	theory	to	include	flying	saucers.	If	our	senses	weren't	reliable,	we	could	not	have	survived	as	long	as	we	have.	Consequently,	any	medical	advice	this	actor	offers	should	be	taken	with	a	grain	of	salt.	Kurt	Butler,	A	Consumer's	Guide	to	"Alternative	Medicine"	(Buffalo:	Prometheus	Books,	1992),	pp.
The	truth	may	not	be	helpful,	but	the	concealment	of	it	cannot	be.	If	it's	objectively	true,	the	relativists	are	denying	their	relativism	because	they	regard	something	as	objectively	true.	From	Committee	on	Techniques	for	the	Enhancement	of	Human	Performance,	Commission	on	Behavioral	and	Social	Sciences	and	Education,	National	Research
Council,	Enhancing	Human	Performance:	Issues,	Theories,	and	Techniques	(Washington,	D.C.:	National	Academy	Press,	1988),	pp.	Different	people	may	sort	things	differently,	however.	He	concluded	that	it	did	not.	204-05.	Statistician	Douglas	Stokes,	however,	has	pointed	out	that	unsuccessful	studies	may	well	have	results	that	are	below	the	chance
level.	To	be	accepted	as	true,	a	scientific	claim	must	be	able	to	withstand	the	closest	scrutiny,	for	only	if	it	does	can	we	be	reasonably	sure	that	it's	not	mistaken.	Discovering	ij	any	of	these	reasons	deserve	to	he	disqualified.	Bigfoot	enthusiasts	claim	that	the	film	could	not	have	been	faked.	A	deductively	valid	argument	with	true	premises	is	said	to	be
sound.	How	can	it	be	used	to	undercut	supernatural	or	paranormal	claims?	So	the	argument	is	not	a	good	one.	The	variable	nature	of	disease,	the	placebo	effect,	and	overlooked	causes	can	confound	the	doctor's	attempt	to	244	E	I	G	H	T	:	HOW	TO	ASSESS	A	"MIRACLE	C	U	R	E	draw	firm	conclusions	about	treatment	efficacy,	just	as	these	factors
confound	attempts	to	pinpoint	causes	of	symptom	relief	in	our	own	personal	experience.	They	don't	see	this	as	a	problem,	ought	most	particuhowever	—	because	they	don't	believe	that	evolution	is	a	scientific	larly	to	elevate	us,	theory	either.	ACKNOWLEDGMENTS	The	authors	shared	equally	in	the	work	of	writing	this	book	and	thus	share	equally	in
responsibility	for	any	of	its	shortcomings.	EXPERT	OPINION	Bertrand	Russell	was	acutely	aware	of	the	difficulty	many	of	us	have	in	getting	our	beliefs	to	correspond	to	the	evidence.	When	you	awaken	the	next	day,	everything	in	the	room	is	just	as	it	was	before	you	drifted	off.	Many	critics	disagree.	Unlike	Leverrier's	postulation	of	the	existence	of	the
planet	that	was	named	Neptune,	there	was	no	way	to	independently	confirm	or	confute	the	negative	weight	hypothesis.	And	truly	free	actions,	says	Miller,	are	only	possible	in	a	world	that	is	not	manipulated	by	an	outside	force.	State	the	claim.	The	Weh	ojBeliej.	Most	medical	scientists	and	health	officials	oppose	the	practice,	sometimes	warning	that
there	isn't	yet	enough	evidence	to	recommend	a	certain	treatment	to	the	public.	The	earth	was	hollow	all	right	but	we	live	on	the	inside.	—THE	COSMIC	MUFFIN	Every	attempt,	whether	of	astrologers	or	scientists,	to	produce	evidence	of	astrological	laws,	has	been	in	vain.	In	fact,	some	people	are	tempted	by	relativism	precisely	because	they	are
aware	that	there	are	different	perspectives	on	reality	—	and	plenty	of	disagreements	about	those	perspectives.	—	C	L	A	U	D	E	PEPPER	242	truthful	since	he	merely	pointed	out	that	garlic	may	be	effective	against	AIDS	in	humans.	Therefore,	Socrates	is	probably	mortal.	Being	scientists	didn't	protect	them	from	a	kind	of	perceptual	distortion	that
affects	us	all.	The	surprising	reply	comes	by	telegraph:	"Can	never	be	sufficiently	grateful	to	Gale	92	for	his	great	kindness	which	more	than	saved	my	life."	It	turns	out	that	the	young	man	had	been	going	through	the	same	insane	phase	that	had	tormented	GK	in	his	youth.	—THOMAS	HENRY	HUXLEY	A	W	E	I	R	D	N	E	S	S	SAMPLER	13	NOTES	1.
Christ's	nonarrival	was	a	blow	to	the	faithful,	but,	remarkably	enough,	the	movement	did	not	break	up.	Here	he	sums	up	the	views	of	a	prominent	iridologist	and	the	results	of	two	scientific	assessments	of	iridological	diagnosis:	Bernard	Jensen,	D.C.,	the	leading	American	iridologist,	claims	to	have	worked	with	over	350,000	patients	during	almost	fifty
years	of	active	practice.	But	the	most	serious	flaw	of	relativism	in	all	its	forms	is	a	purely	logical	one:	It's	self-refuting	because	its	truth	implies	its	falsity.	Irrelevant	Premises	Equivocation	Equivocation	occurs	when	a	word	is	used	in	two	different	senses	in	an	argument.	But	much	of	unconventional	medicine	is	controversial,	and	these	factors	often
sway	people	to	accept	unproven	claims.	Subjects	were	told	that	they	were	participating	in	an	experiment	in	problem	solving.	25	•	;.,.	History	records	that	you	were	not	present	at	that	place	and	time,	but	now	you	are.	But	this	approach	to	evaluating	a	cancer	treatment	generally	doesn't	work:	Except	in	rare	circumstances,	because	of	the	heterogeneity
of	cancer	patients'	clinical	courses,	it	is	virtually	impossible	to	predict	what	would	have	happened	to	a	particular	patient	if	he	or	she	had	had	no	treatment	or	a	different	treatment.	For	example:	"Julio	has	been	working	since	nine	o'clock."	Or,	"Naomi	works	here	because	she	wants	to."	Also,	occasionally	arguments	can	be	stated	without	the	use	of	any
indicator	words:	Look,	there	is	no	doubt	that	the	house	is	haunted.	Is	it	physically	possible?	After	all,	he's	an	atheist."	The	flaw	in	these	arguments	is	obvious:	An	argument	stands	or	falls	on	its	own	merits,-	who	proposes	it	is	irrelevant	to	its	soundness.	Ideally,	our	belief	in	a	proposition	should	correspond	to	its	probability.	What	we	believe	is	largely	a
function	of	the	society	in	which	we	were	brought	up.	Clive	Backster,	"Evidence	of	a	Primary	Perception	in	Plant	Life,"	International	Journal	of	Parapsychology	10	(1968):	3	2	9	-	4	8	.	It's	possible,	for	example,	that	our	minds	are	being	controlled	by	aliens	from	outer	space,	but	to	reject	the	evidence	of	our	senses	on	that	basis	would	not	be	reasonable.
You	see,	social	constructivism	faces	the	same	problem	that	subjectivism	does:	If	every	society's	belief	is	as	true	as	every	other's,	then	a	society's	belief	that	reality	is	not	socially	constructed	is	also	true.	Ross.	Where	in	the	tropics	would	an	English	army	doctor	have	seen	much	hardship	and	got	his	arm	wounded?	Consequently,	no	hypothesis	can	be
conclusively	confuted.	This	strange	happening	is	much	it	digests.	Not	according	to	this	argument,	which	holds	that	while	such	experimenters	may	have	consciously	believed	in	psi,	they	must	have	unconsciously	doubted	it.	Evaluate	the	evidence	and	determine	whether	the	passage	gives	you	good	reason	to	accept	Dr.	Miller's	claims.	The	changes	shown
in	the	treatment	group	are	compared	to	any	changes	in	the	placebo	group.	back	of	your	neck,	eyes	wide,	faced	with	an	experience	you	couldn't	explain	but	about	which	you	have	never	stopped	wondering,	"Was	it	real?"	It's	for	you	who	have	read	and	heard	about	UFOs,	psychic	phenomena,	time	travel,	outof-body	experiences,	ghosts,	monsters,
astrology,	reincarnation,	mysticism,	acupuncture,	iridology,	incredible	experiments	Wonder	is	the	feel	of	a	philosopher,	an	in	quantum	physics,	af*cfc=	a	thousand	other	extraordinary	things,	and	asked,	"Is	it	true?"	Most	of	all,	it's	for	you	who	believe,	as	Einstein	did,	that	the	most	beautiful	experience	we	can	have	is	the	mysterious	—	and	who	yet,	like
him,	have	the	courage	to	ask	tough	questions	until	the	mystery	yields	answers.	If	we	do	claim	to	know	them,	it	is	we	who	are	weird.	Passage	7	Believe	it	or	not,	all	cancers	are	caused	by	the	same	thing.	Without	it,	there's	generally	no	way	to	tell	whether	the	treatment	really	worked.	So	our	basic	physical	constitution	is	determined	by	our	genes	at	the
moment	of	conception	—	not	by	the	heavens	at	the	moment	of	birth,	as	astrologers	would	have	us	believe.	What	is	a	strong	inductive	argument?	We	know,	for	example,	that	there	are	no	round	squares,	no	married	bachelors,	and	no	largest	number	because	such	things	violate	the	law	of	noncontradiction	—	they	attribute	both	a	property	and	its
negation	to	a	thing	and	are	thus	self-contradictory.	He	who	proves	In	1950	Immanuel	Velikovsky	published	Worlds	in	Collision,	in	which	things	by	experience	he	argued	that	many	of	the	ancient	myths	depicting	worldwide	catasincreases	his	knowltrophes	can	be	explained	on	the	assumption	that	around	1500	B.C.	edge;	he	who	believes	Jupiter	expelled
a	glowing	ball	of	hot	gases	toward	the	Earth.	Baggally,	and	H.	This	is	why	we	refer	to	creation	as	Special	Creation.	So	on	balance,	the	likely	cost,	though	small,	outweighs	the	unlikely	benefit,	though	great.	However,	in	the	world-picture	they	are	led	to	by	these	different	roads	they	perceive	the	same	basic	structure,	the	same	reality.35	According	to
Capra	and	LeShan,	although	the	mystic	and	the	scientist	have	traveled	different	paths,	they	have	arrived	at	the	same	destination.	It	is	possible	that	this	mountain	of	research	is	wrong	and	the	new	study	right,	but	it	would	be	unreasonable	to	assume	so.	One	of	the	reasons	that	psi	phenomena	are	so	fascinating	is	that	their	existence	seems	to	call	into
question	many	of	our	most	basic	beliefs	about	the	nature	of	knowledge	and	reality.	Is	there	evidence	of	this?	Oskar	Pfungst,	Clever	Hans-.	They	can	be	tested	in	the	field,	however.	Besides,	just	as,	when	I	know	a	present	fact,	that	fact	must	be	so,-	so	also	when	I	know	of	something	that	will	happen,	that	must	come	to	pass.	In	an	effort	to	see	God	or
realize	the	true	nature	of	reality,	they've	filled	their	lives	with	prayers,	devotion,	and	rituals.	Evolution,	on	the	other	hand,	has	predicted	that	the	chromosomes	and	proteins	of	related	species	should	be	similar,	that	mutations	should	occur,	that	organisms	should	adapt	to	changing	environments,	and	so	on,	all	of	which	have	been	verified.	(In	Chapter	5
we	discuss	an	even	more	important	reason	not	to	jump	to	conclusions	when	confronted	with	extraordinary	experiences	like	Feilding's.)	In	Palladino's	case,	there	are	additional	grounds	for	doubting	that	she	had	extraordinary	powers.	Jane	Roberts,	The	See	Material	(New	York:	Bantam	Books,	1970),	p.	Let's	say	tha	loves	white	wine	and	Jack	doesn't.
Every	day	that	you've	lived	has	been	a	day	before	tomorrow.	An	animal	study?	The	pain	was	so	great	that	it	made	me	moan,-	and	yet	so	surpassing	was	the	sweetness	of	this	excessive	pain	that	I	could	not	wish	to	be	rid	of	it.	And	if	we	were	raised	in	a	Christian	society,	we	may	believe	that	God	is	an	immaterial	person.	To	answer	these	questions,	we'll
first	have	to	examine	what	knowledge	involves.	Cancer	experts	do	not	accept	the	parasite	theory	of	cancer	causation.	Norman	Cousins,	The	Healing	Heart	(New	York:	Norton,	1983),	pp.	Wood	repeatedly	told	Blondlot	that	the	lead	sheet	was	in	place	when	in	fact	it	wasn't	or	that	the	sheet	had	been	removed	when	it	was	really	still	there.	He	was	quoted
as	saying,	"I	keep	playing	devil's	advocate,	asking	all	the	questions	my	critics	will	ask.	The	seeming	impossibility	of	the	feat,	then,	was	based	on	a	particular	theory	of	what	was	involved.	He	may	appear	as	someone	who	submits	himself	to	social	norms,	fond	of	property,	and	endowed	with	a	moral	sense	which	is	comforting	—	that	of	a	worthy,
rightthinking,	middle-class	citizen.	Similarly,	if	we	know	that	2	+	2	equals	4,	we	can't	believe	that	it	doesn't.	And	if	they	reacted	to	world	events,	then	I	was	creating	them	to	react	so	I	would	have	someone	to	interact	with,	thereby	enabling	myself	to	know	me	better.3	In	1970,	long	before	MacLaine	spoke	of	creating	reality,	a	book	called	The	Seth
Material	was	published.	Types	of	Studies	In	Vitro	Experiments.	Does	that	mean	that	he	was	justified	in	believing	that	he	was	God?	As	pointed	out	in	Chapter	2,	the	most	reasonable	response	to	a	mystifying	fact	is	to	keep	looking	for	a	natural	explanation.	According	to	Parallax,	those	who	sail	around	the	world	simply	travel	in	a	big	circle.	—	C	A	R	L
SAGAN	T	H	E	R	E	A	S	O	N	S	OF	S	C	I	E	N	C	E	253	As	is	often	the	case,	the	underlying	conflict	in	these	pairs	is	between	the	results	of	preliminary	or	flawed	research	and	that	of	less	preliminary,	better-designed	research.	They	also	concluded	that	there	was	no	acceptable	evidence	that	homeopathy	is	effective.	becoming	alive	with	their	own	spiritual
life	or	even	walking	about	the	house,	looking	at	you,	playing	with	you,	chatting	with	you,	and	the	like."	If	your	refrigerator	could	talk,	what	do	you	think	it	would	say?	Those	who	favor	abortion	on	demand	are	just	plain	wrong.	79	Some	experiments	do	appear	to	be	successful.	"Objections	to	Astrology."	67.	No	one	has	shown	me	a	scientific	survey	of	all
of	North	America	in	which	Bigfoot	was	searched	for	but	not	detected	anywhere.	FEDER,	Frauds,	Myths,	and	Mysteries	2.	It's	possible	to	demonstrate	that	the	incidence	of	AIDS	has	risen	as	VCR	sales	have	risen.	What	are	the	sources	of	knowledge?	This	match	with	probability	is	needed	because,	if	the	strength	of	our	convictions	doesn't	match	the
strength	of	our	evidence,	we	dramatically	increase	our	chances	of	error.	Unfortunately,	there	is	no	way	to	answer	this	question	because	we	all	belong	to	a	number	of	different	societies,	none	of	which	can	claim	to	be	our	F	O	U	R	:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	REALITY	real	society.	Animal	Studies.	Culver,	R.	But	the	film	showed	no	broken
glass	at	all27	In	a	similar	study,	subjects	recalled	that	they	had	seen	a	stop	sign	in	another	film	of	a	car	accident	even	though	no	stop	sign	had	appeared	in	the	film.	In	a	good	argument,	the	premises	eliminate	reasonable	grounds	for	doubt.	,.-v,4v.j:.'K-	•	*\>*fri&mEk	the	experts	are	mistaken,	we	cannot	know	them.	Looking	for	Clarity	in	Vagueness
Another	kind	of	perceptual	construction	happens	every	time	we're	confronted	with	a	vague,	formless	stimulus	but	nevertheless	perceive	something	very	distinct	in	it.	If	you	ever	hope	to	discover	the	truth,	you	must	also	weigh	alternative	hypotheses	and	their	reasons.	hypotheses	precisely	and	controlling	their	observations	carefully,	sei—P.	—
RICHARD	FEYNMAN	This	uncomfortable	fact	—	that	a	phenomenon	can	be	radically	misperceived	by	people	who	are	sane,	sober,	honest,	educated,	and	intelligent—	is	seen	even	more	clearly	in	UFO	reports.	The	soul	is	satisfied	now	with	nothing	less	than	God.38	Not	I,	but	the	whole	world	says	it:	Everything	is	one.	A	life	in	which	all	our	actions	were
determined	by	God	would	not	be	a	meaningful	one.	Anthony	Corkell,	who	had	regaled	her	with	tales	about	the	old	country.	We	may	be	mistaken,	for	example,	about	whether	we	see	a	tree,	but	we	cannot	be	mistaken	about	whether	we	seem	to	see	a	tree.	If	the	premises	are	shaky,	the	argument	is	inconclusive.	These	other	statements	may	be	questions,
exclamations,	descriptions,	explanations,	background	information,	or	something	else.	•	The	images	of	ghosts	(disembodied	spirits)	have	been	captured	on	film.	Claims	of	knowledge	based	on	mystical	experience	must	pass	the	same	rational	tests	as	any	other	kind	of	experience.	This	habit	is	a	reliable	formula	for	reaching	false	conclusions.	[7]	Instead,



it	asserted	that	global	warming	was	definitely	real	and	that	it	could	have	catastrophic	consequences	if	ignored.	Identify	as	many	as	possible	of	the	different	cultural	or	societal	groups	that	you	belong	to.	Bruno	Latour	and	Steve	Woolgar,	"The	Social	Construction	of	Scientific	Facts,"	in	Readings	in	the	Philosophy	of	Science:	From	Positivism	to	Po
modernism,	ed.	Randi	described	a	test	procedure	that	she	agreed	would	be	a	fair	test	of	her	abilities.	Trying	to	answer	this	question	takes	you	beyond	merely	cataloging	evidence	for	hypotheses	to	actually	assigning	weight	to	hypotheses	in	light	oj	all	the	available	evidence.	For,	if	he	means	nothing,	such	a	man	will	not	be	capable	of	reasoning,	either
with	himself	or	with	another.	91.	Third,	even	if	a	signal	is	picked	up	over	a	great	distance,	it	doesn't	mean	that	it	has	not	attenuated,	"for	modern	radio	technology	has	shown	that	it	is	practicable	for	a	receiver	to	detect	exceedingly	weak	electromagnetic	signals,-	and	by	using	systems	of	Automatic	Gain	Control,	to	amplify	incoming	signals	.	•	15
percent	believe	in	channeling,	or	allowing	a	"spirit-being"	to	temporarily	assume	control	of	a	human	body	during	a	trance.	Chesterton	is	a	case	in	point.	New	York:	Plenum	Press,	1980.	Denying	the	Antecedent	If	p,	then	cj.	A	person	can't	make	something	true	by	simply	believing	it	to	be	true.	Bern	and	Charles	Honorton,	"Does	Psi	Exist?	In	1992	the
homeopathic	treatment	of	plantar	warts	(on	the	feet)	was	examined.	When	the	students	recalled	the	picture,	one-half	of	them	reported	that	the	razor	was	in	the	hand	oj	the	black	man.	This	list	of	reasons	for	belief	could	go	on	and	on.	But	this	statement	is	not	strictly	true,	for	there	is	at	least	one	proposition	that	must	be	accepted	before	any	scientific
investigation	can	take	place	—	that	the	world	is	publicly	understandable.	When	they	are	not	alike,	confounding	factors	can	skew	the	study	results.	The	resulting	worldview	may	be	as	different	from	ours	as	ours	is	from	the	aborigines'.	If	so,	you	have	come	face-to-face	with	the	problem	of	relativism.	I	12	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E
A	L	I	T	Y	12.	Even	if	you	do	hear	good	reasons,	you	may	end	up	forming	a	firm	opinion	on	one	extraordinary	claim,	but	fail	to	learn	any	principle	that	would	help	you	with	a	similar	case.	But	these	odd	characteristics	of	our	minds	are	very	influential.	We	try	to	show	how	to	apply	coherently	all	our	preceding	principles	to	actual	weird	claims.	Today,
things	haven't	changed	much.	Because	this	is	what	is	observed,	the	latter	hypothesis	is	the	more	credible	one.	From	beginning	to	end,	the	study	is	intended	to	be	done	under	conditions	that	maximize	objectivity,	accuracy	of	measurement,	and	control	over	extraneous	variables.	Is	it	valid?	One	of	those	skeptical	scientists	was	American	physicist	Robert
W	Wood.	Book,	and	W	A.	—	Louis	PASTEUR	Everard	Feilding,	an	amateur	magician	and	researcher	of	psychic	phenomena,	was	such	a	someone.	They	claim	to	be	persecuted	by	organized	medicine	and	that	their	treatment	is	being	suppressed	because	it	is	controversial	or	because	the	medical	establishment	does	not	want	competition.	Alfred	Korzybski,
Science	and	Sanity,	4th	ed.	53.	.)	Considering	how	memory	can	be	shaped	after	the	event,	it	is	not	unlikely	that	one's	memory	of	neardeath	experience	will	conform	to	the	pattern	described	in	the	lecture	or	reading	one	has	just	experienced.	Since	scientific	hypotheses	often	introduce	concepts	not	found	in	their	data,	there	can	be	no	mechanical
procedure	for	constructing	them.8	Hypotheses	are	created,	not	discovered,	and	the	process	of	their	creation	is	just	as	open-ended	as	the	process	of	artistic	creation.	294.	At	one	time,	biologist	Ted	Schultz	was	attracted	to	this	idea	but	soon	came	to	have	doubts	about	it.	I	did	not	imagine	that	after	28	years	I	would	still	be	in	as	much	doubt	as	when	I
had	begun.	Gish	sets	up	the	dilemma	this	way:	"Either	the	Universe	arose	through	naturalistic,	mechanistic	evolutionary	processes,	or	it	was	created	supernaturally."60	This	argument	is	a	false	dilemma	for	a	number	of	reasons.	Further,	if	eyewitnesses	are	under	stress	at	the	time	of	their	observations,	they	may	not	be	able	to	remember	crucial	details,
or	their	recall	may	be	distorted.	Jerry	A.	(It	was	the	gigantic	footprints	that	inspired	the	name	Bigfoot.)	In	addition,	some	people	claim	to	have	actual	samples	of	Bigfoot	hair,	blood,	and	feces.	(This	approach	is	based	on	the	fundamental	ethical	insight	that	we	ought	to	do	what's	likely	to	benefit	people	and	avoid	doing	what's	likely	to	harm	them.)	So	the
question	reduces	to	whether	promoting	unproven	treatments	is	likely	to	result	in	a	net	benefit	to	people.	And	Hitler	are	formed	by	gigantic	blocks	of	ice	colliding	himself	declared	that	he	would	build	an	with	stars.	39	Collective	Hallucinations	Can	the	same	hallucination	be	experienced	by	two	or	more	persons?	It's	also	important	to	remember	that,
when	people	are	confronted	with	some	extraordinary	phenomenon,	they	often	immediately	offer	a	hypothesis	involving	the	paranormal	or	supernatural	and	then	can't	imagine	a	natural	hypothesis	to	account	for	the	facts.	Its	purpose	is	to	critically	evaluate	scientific	hypotheses	such	as	'Antibiotic	X	inhibits	bacteria	Y	under	certain	conditions"	or	"Daily
doses	of	vitamin	B6	can	alleviate	premenstrual	THE	REASONS	OF	SCIENCE	251	It	is	a	mark	of	pseudo-science	to	think	that	being	on	the	right	track	scientifically	means	never	having	to	change	your	mind	about	anything.	Whether	these	claims	are	justified,	however,	is	in	dispute.	So	people	who	use	this	form	of	reasoning—	no	matter	what	statements
they	use	in	the	place	of	p	or	q	—	have	not	proven	their	point.	If	you	took	that	boat	and	put	it	in	the	entrance	to	the	bay,	which	is	where	I	saw	the	monster,	that's	the	size	of	it.	In	one	N-ray	experiment,	Wood	was	to	assist	Blondlot	by	placing	a	sheet	of	lead	between	a	source	of	N	rays	and	a	card	coated	with	luminous	paint.	Two	weeks	ago	I	went	to	a
psychic	fair	and	got	my	aura	cleansed.	73.	Library	of	Congress	Cataloging-in-Publication	Data	Schick,	Theodore.	I	no	longer	dismiss	the	possibility	of	Bigfoot	out	of	hand.	Jones	began	taking	powdered	rhinoceros	horn	and	in	no	time	was	enjoying	great	sex.	C	O	N	F	I	R	M	I	N	G	AND	C	O	N	F	U	T	I	N	G	H	Y	P	O	T	H	E	S	E	S	183	c	In	a	world	where	light
travels	in	curved	lines,	Figure	C	shows	what	we	should	see	if	a	ship	is	close	by,	and	Figure	D	shows	what	we	should	see	if	the	ship	is	farther	away.	Everything	that	happens	in	the	world	results	from	the	action	of	one	or	more	of	these	forces.	Stokes,	"The	Shrinking	File	drawer:	On	the	Validity	of	Statistical	Meta-analyses	in	Parapsychology,"	Skeptical
Inquirer	25	(May/June	2001).	Gauquelin's	claim,	then,	is	that	if	planetary	position	affects	solar	activity	in	the	right	way,	if	solar	activity	affects	the	Earth's	electromagnetic	field	in	the	right	way,	if	the	Earth's	electromagnetic	field	affects	fetuses	in	the	right	way,	and	if	genetic	structure	affects	career	choice	in	the	right	way,	then	there	will	be	a
correlation	between	planetary	positions	and	careers.	They	say	lack	of	adequate	intake	of	vitamins	and	minerals	results	in	poor	nutrition	that	may	cause	troublesome	conditions.	In	each	case,	the	experience	seemed	nothing	like	a	dream	or	a	fantasy,-	it	seemed	vividly	real.	Collier	and	Son,	1906),	pp.	No	less	a	freethinker	than	Thomas	Jefferson,	after
reading	a	report	by	two	Harvard	professors	claiming	to	have	observed	meteorites,	remarked,	"I	could	more	easily	believe	that	two	Yankee	professors	would	lie	than	that	stones	would	fall	down	from	heaven."3	The	true	believers	hold	that	Lavoisier	and	Jefferson	were	blinded	by	science.	Defenders	of	the	phlogiston	theory	tried	to	account	for	this
phenomenon	by	hypothesizing	that	the	phlogiston	in	tin	possessed	negative	weight,	so	that	when	it	was	lost,	the	tin	gained	weight.	But	if	we	never	observed	anything	that	didn't	fit	our	paradigm	—	if	we	never	perceived	any	anomalies—	there	would	never	be	any	need	to	undergo	a	paradigm	shift.	(Of	course,	if	they	yield	no	predictions,	this	in	itself
doesn't	show	that	they're	false.)	Most	hypotheses	regarding	weird	things	don't	make	observable	predictions.	In	addition	to	threatening	our	individual	well-being,	irrational	beliefs	also	threaten	our	social	well-being.	(New	York:	Macmillan,	1982),	pp.	Someone	else	tried	it,	and	it	worked.	They	can't	remove	them	all,	but	often	they	can	remove	enough	of
them	to	give	us	knowledge.	If	we	lack	the	ability	to	distinguish	credible	claims	from	incredible	ones,	we	may	end	up	sacrificing	more	than	our	good	sense	—	we	may	forfeit	our	freedom	as	well.	The	problem	is	that	these	factors	aren't	reasons	at	all.	Why,	then,	does	belief	in	astrology	persist?	If	so,	then	according	to	social	constructivism,	the	Holocaust
was	justified.	To	preserve	the	view	that	all	mystical	experience	yields	knowledge,	it	has	been	claimed	that	although	there	are	many	different	descriptions	of	mystical	experience,	the	experience	itself	is	the	same	for	everyone.	2	(February	1978):	86ff.	Research	has	demonstrated	these	constancies	again	and	again;	they're	stock	items	in	basic	psychology
texts.	Called	investigator	bias,	it	refers	to	the	well-documented	fact	that	investigators	or	clinicians	sometimes	see	an	effect	in	a	patient	because	they	want	or	expect	to	see	it.	This	step	involves	applying	step	1	to	all	competing	explanations.	Much	as	we	might	like	to	be	infallible,	we	know	that	we	aren't.	Allen	Orr	describes	the	processes	as	follows:
"Some	part	(A)	initially	does	some	job	(and	not	very	well,	perhaps).	What	if	the	inhabitants	of	some	other	solar	system	believed	astronomical	physics	to	work	differently	than	we	believe	they	do	on	earth?	Any	position	that	makes	thought	and	communication	theoretically	impossible	is,	to	say	the	least,	suspect.	HUXLEY	The	results	of	scientific	inquiry
are	never	final	and	conclusive	but	are	always	provisional	and	open.	In	over	one	hundred	individual	crossings,	only	one	person	was	ever	burned	badly	enough	to	raise	a	blister.	Eyewitness	accounts	also	suggested	that	the	creature	had	a	long	neck	and	small	head.	Is	there	any	objective	way	to	determine	which	of	these	groups	is	your	real	group?	So	it's
entirely	possible	for	the	designer	to	be	an	extraterrestrial.	In	such	a	situation	your	belief	that	there	is	a	sheep	in	the	field	is	true,	and	since	you	have	no	reason	to	doubt	your	perception,	your	belief	is	justified.	But	there	is	nothing	to	indicate	that	they	followed	closely	upon	some	supposed	miraculous	event	on	Koshima	during	the	autumn	of	1958,	or	that
they	were	in	any	other	way	remarkable.	After	all,	if	there	is	a	way	that	things	are,	then	the	only	way	to	resolve	disputes	is	by	appeal	to	the	way	things	are.	58.	If,	however,	more	and	more	research	supports	the	revolutionary	finding	and	the	preponderance	of	evidence	shifts	conclusively	in	its	favor,	scientists	must	rethink	the	issue	and	probably	discard
the	old	view.	L.	As	the	founder	of	this	school,	Shankara	(A.D.	686-718),	relates:	"Through	his	transcenden-	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	tal	vision	he	[the	mystic]	has	realized	that	there	is	no	difference	between	man	and	Brahman,	or	between	Brahman	and	the	universe	—	for	he	sees	that	Brahman	is	all."	39	In	the
mystical	state,	according	to	Shankara,	all	individuality,	all	distinctions,	all	boundaries	disappear.	The	reason	is	probably	that	Time	article.	Only	controlled	intervention	studies	can	demonstrate	such	links.	who	espouse	a	different	—	often,	perhaps	significantly,	only	very	slightly	different	—	1.	Most	likely,	what	mystics	mean	by	calling	their	experience
ineffable	isn't	that	it	can't	be	described,	but	that	the	descriptions	offered	can't,	by	themselves,	provide	knowledge	of	what	it's	like	to	have	the	experience.	If	so,	is	investigating	it	really	worth	our	while?	In	any	case,	contrary	to	what	Rothman	would	have	us	believe,	the	evidence	available	concerning	ESP	doesn't	rule	out	a	physical	explanation.	Sure
enough,	some	of	them	stopped,	saying	they	had	seen	a	flash	—	but	the	light	hadn'tflashedat	all.	13.	FIELD	PROBLEM	Predictions	by	the	nation's	top	psychics	are	a	mainstay	of	tabloid	newspapers.	Each	of	these	two	cases	can	be	explained	with	equal	ease	in	Freudian	and	in	Adlerian	terms.	In	any	event,	it	should	be	clear	that	even	if	Behe's	argument
were	sound,	it	does	not	provide	evidence	for	the	existence	of	God.	Neither	do	they	involve	the	unjustified	assertion	that	paranormal	events	are	impossible.	The	problem	is	this:	You	are	free	to	do	something	only	if	you	can	refrain	from	doing	it.	Publication	bias	is	more	likely	when	small	studies	are	involved.)	In	addition,	because	small	studies	usually	last
for	brief	periods,	they	can't	help	us	draw	conclusions	about	long-term	conditions.	Deciding	whether	the	hypothesis	in	Question	actually	explains	the	evidence.	52.	More	than	that,	it	illustrates	how	the	placebo	effect	confounds	our	attempts	to	use	personal	experience	to	conclude	that	a	treatment	really	works.	Consider	this	statement:	No	universal
generalizations	are	true.	For	now,	it's	important	to	realize	that	a	claim	doesn't	have	to	possess	any	particular	degree	of	probability	in	order	to	be	beyond	a	reasonable	doubt.	38.	In	an	hour	your	headache	is	gone.	The	Whys	of	a	Philosophical	Scrivener.	Extraterrestrials	would	of	course	express	Einstein's	formula	with	different	symbols,	but	the	law
itself	is	as	mind-independent	as	Mars.	This	argument	would	be	strong	only	if	your	sample	is	sufficiently	large	and	sufficiently	representative	of	the	entire	group	of	college	students.	People	burst	into	flame,	and	most	of	their	body	and	clothing	is	reduced	to	ash,	but	often	a	limb	or	appendage	is	not	burned,	and	the	fire	does	not	affect	objects	near	the
victim.	Perhaps	it	was	the	treatments	that	did	the	trick.	The	reason	is	that	at	those	moments,	we	can't	tell	where	our	experience	begins	and	our	limitations	end.	They	can't	simply	choose	the	study	results	that	support	the	claim	they	like	best,	nor	can	they	assume	that	a	conflict	shows	that	a	treatment	being	tested	is	effective	for	some	people	but	not	for
others.	Cohen	and	L.	By	measuring	the	ratio	of	K-40	to	Ar-40,	then,	we	can	tell	when	a	rock	was	formed.	The	gravitational	and	electromagnetic	forces	reaching	us	from	the	stars	and	planets	are	extremely	weak.	Every	day	that	you've	lived	has	been	followed	by	another	day	that	you've	been	alive.	If	a	woman	says	she	sleeps	better	after	being	advised	to
change	her	position,	should	PERSONAL	EXPERIENCE	239	we	accept	this	as	evidence	that	a	pendulum	can	determine	"polarity"?	London:	Cambridge	University	Press,	1973.	Suppose	that	on	a	perfectly	clear	day	you	come	upon	a	field	in	which	a	sheep	appears	to	be	grazing.	If	you	ever	hope	to	discern	whether	a	weird	claim	(or	any	other	kind	of	claim)
is	true,	your	epistemology	had	better	be	a	good	one.	Relativism	Refuted.	Never!	It	has	some	famous	unsuccessful	predictions.	—	DANIEL	WEBSTER	E	GIVE	YOU	A	PARABLE:	w	Four	men	came	upon	a	duck	—	or	what	seemed	a	duck.	As	a	result,	we	end	up	believing	all	sorts	of	outlandish	things	for	no	good	reason.	In	the	white	man's	hand	was	an	open
straight	razor.	"To	help	with	the	release	of	the	initial	concentration,	people	are	encouraged	to	jump	up	or	scream	that	theirs	is	bending,	so	that	others	can	observe."	Houck	makes	it	clear	that	the	objective	is	to	create	a	state	of	emotional	chaos.	So	few	things	(if	any)	would	be	matters	of	common	experience	that	their	respective	languages	would	hardly
ever	run	parallel.22	Because	translation	is	possible	among	all	the	different	conceptual	schemes	we	know	of,	the	world	must	not	be	constituted	by	conceptual	schemes.	may	function	rather	like	a	piece	of	antiWe	doctors	refer	to	such	a	belief	as	"faith."	.	What	is	the	logical	form	of	denying	the	consequent	(modus	tolens)?	145.	But	suppose	(as	may	well	be
the	case)	that	our	society	agrees	with	our	founding	fathers	that	not	all	truth	is	socially	constructed.	The	flat	Earth	hypothesis,	for	example,	is	manifestly	unreasonable	—	and	yet	it	has	defenders	to	this	day.	This	process	Darwin	called	natural	selection,	which	was	the	driving	force	behind	evolution.	It	wasn't	until	1838,	almost	three	hundred	years	after
Copernicuss	death,	that	stellar	parallax	was	finally	observed.	Since	hypotheses	make	predictions	only	in	the	context	of	a	larger	body	of	background	information,	Lakatos	prefers	to	talk	of	research	programs	rather	than	hypotheses.	Nostradamus	predicted	JFK's	assassination.	Eight	new	species	of	fruit	flies	have	been	observed	in	the	laboratory	as	well
as	six	new	species	of	other	insects.	This	procc-	dure	adds	to	the	intensity	of	the	command	to	bend	and	helps	create	pandemonium	throughout	the	party."	A	PK	party	obviously	is	not	the	ideal	situation	for	obtaining	reliable	observations.	Some	things	are	logically	impossible,	and	whatever	is	logically	impossible	cannot	exist.	A	lot	of	famous	people	claim
that	they	too	have	been	hypnotically	regressed	to	discover	earlier	existences.	Donald	T	Regan,	For	the	Record:	From	Wall	Street	to	Washington	(San	Diego:	Harcourt	Brace	Jovanovich,	1988).	So	if	it's	physically	possible	for	you	to	be	a	rock	star,	a	movie	star,	or	an	athletic	star,	there	is	a	universe	in	which	you	are	each	of	these	things.	What	ultimately
led	to	the	theory's	demise,	however,	was	the	discovery	that	some	substances	actually	gain	weight	when	burned.	When	faced	with	something	you	don't	understand,	then,	the	most	rational	course	of	action	is	to	seek	a	natural	explanation.	What	makes	the	lower	part	of	a	ship	disappear	before	the	upper	part	is	atmospheric	refraction	and	what	he	called
the	zetetic	law	of	perspective.12	Exactly	what	the	zetetic	law	of	perspective	is	is	unclear.	Treatments	$35.00	per	session.	McKinley	and	Garfield	were	both	born	and	raised	in	Ohio.	A	number	of	writers	have	made	similar	claims.	A	valid	argument	can	have	false	premises	and	a	false	conclusion,	false	premises	and	a	true	conclusion,	or	true	premises	and
a	true	conclusion.	Tachyons	can	be	viewed	either	as	carrying	negative	energy	backwards	in	time	or	positive	energy	for-	wards	in	time.	But	how	would	we	distinguish	real	mystical	experiences	from	false	ones?	How	can	people	disentangle	effects	due	to	a	pleasant	experience,	a	dynamic	leader,	or	a	sense	of	doing	something	important	from	effects	due
to	the	critical	components	of	the	treatment	per	se?	To	this	increasingly	prevalent	attitude,	in	all	its	forms,	we	offer	a	direct	challenge.	which	usuallyfindtheir	expression	in	total	devotion	to	others,	redeeming	love,	or	altruistic	sacrifices	.	All	things	would	move	toward	the	Creator's	clear,	distinct,	established	goals.	"These	propositions	seem	mild,"
Russell	added,	"yet,	if	accepted,	they	would	absolutely	revolutionize	human	life."	I	am	under	no	illusions	about	how	effective	this	book	will	be	in	persuading	readers	to	adopt	Russell's	three	maxims.	Arguments	can	be	either	deductive	or	inductive.	We	want	to	know	whether	creationism	really	is	as	good	a	theory	as	evolution.	Many	of	today's	scientists,
say	the	true	believers,	suffer	from	a	similar	myopia.	Elvis	lives.	Does	that	justify	his	belief	that	he	is	God?	The	fetus	senses	the	position	of	the	planet	by	sensing	subtle	changes	in	the	Earth's	magnetic	field.	At	the	University	of	Zurich	in	Switzerland,	Peter	Brugger	and	his	colleagues	have	been	exploring	the	relationship	between	this	error	and	belief	in
the	paranormal.	(This	explained	why	ice	turns	into	water	when	heated.)	Phlogiston	also	seemed	to	explain	such	mysteries	as	why	a	substance	turns	to	ash	when	burned	(it	loses	phlogiston),-	why	a	metallic	oxide	turns	back	into	a	metal	when	heated	with	charcoal	(it	gains	phlogiston),-	and	why	pounding	on	a	substance	can	make	it	expand	(it	releases
stored	phlogiston).	The	failure	to	detect	the	"luminiferous	ether"	(the	medium	in	which	light	waves	were	supposed	to	travel)	led	to	a	shift	from	Newtonian	physics	to	Einsteinian	physics.	that	my	experience	is	in	any	way	out	of	the	ordinary.76	The	greatest	wonder	of	all	is	the	regularity	of	nature.	•	,-	,	•.	Creationists	maintain	that	if	one	species	evolved
into	another,	there	should	be	fossil	remains	of	intermediate	or	transitional	organisms.	This	hypothesis	is	offered	as	an	explanation	of	why	people	taking	homeopathic	remedies	seem	to	get	better.	Pfungst	concluded	that	the	horse	needed	some	sort	of	visual	aid.	[Conclusion]	Therefore,	ghosts	are	real.	If	you	have	a	good	education	but	make	faulty
judgments,	you	can't	be	considered	an	expert.	It's	as	though	such	events	were	causally	connected	to	something	outside	our	minds.	Cobb,	G.	148.	(Nevertheless,	we	all	strongly	urge	against	anyone	trying	to	do	it	without	advice	and	preferably	direct	supervision	from	an	experienced	person.	Likewise,	a	good	inductive	argument	must	be	logically	strong
and	have	true	premises.	Deduce	specific	things	that	must	also	be	true	if	our	hypothesis	is	true	4.	A	miracle	is	commonly	considered	to	be	a	violation	of	natural	(physical)	law.	A	harmful	truth	is	There	is	no	way	the	world	is,	for	each	paradigm	makes	its	own	world.	If	not,	what	are	the	implications	for	social	constructivism?	One	of	the	most	remarkable
examples	of	HSP	comes	from	the	animal	kingdom.	•	;	i	<	•	-	S??&/	r	A'	.	It	must	have	been	created	all	at	once	by	some	intelligent	designer.	If	believing	something	to	be	true	made	it	true,	however,	no	one	could	ever	be	mistaken,-	everyone	would	be	infallible.	Therefore,	Socrates	is	not	mortal.	The	greater	their	dissimilarities,	the	less	convincing	the
argument	will	be.	Even	the	most	beautifully	crafted	hypotheses,	however,	can	turn	out	to	be	false.	A	trait	such	as	vision	can	improve	an	organism's	ability	to	survive	only	if	it	works.	Even	though	phlogiston	was	supposed	to	flow	into	substances	that	were	heated,	careful	experiments	had	found	that	increases	in	temperature	did	not	produce	increases	in
weight.	There	comes	a	point	beyond	which	doubt,	although	possible,	is	no	longer	reasonable.	One	is	called	social	desirability	bias.	To	reject	them	is	to	say	that	we	can	know	things	about	the	world	—	and	that	our	ability	to	reason	and	weigh	evidence	is	what	helps	us	gain	that	knowledge.	The	acceptability	of	a	hypothesis	is	determined	by	the	amount	of
understanding	it	produces,	and	the	amount	of	understanding	produced	by	a	hypothesis	is	determined	by	how	well	it	systematizes	and	unifies	our	knowledge.	But	are	they	adequate?	T	Barnum	Effect,"	Psychology	Today,	March	1975,	pp.	Although	technology	is	responsible	for	such	wonders	as	telephones,	refrigerators,	and	microwaves,	it	is	also
responsible	for	such	horrors	as	atomic	bombs,	chemical	weapons,	and	industrial	pollution.	Most	clear	"why."	of	these	principles	are	simply	commonplace,	wielded	by	philosophers,	—JOHANN	KASPAR	scientists,	and	anyone	else	interested	in	discovering	the	facts.	—	MICHAEL	RUSE	Evolution	is	thus	not	only	anti-Biblical	and	anti-Christian,	but	it	is
utterly	unscientific	and	impossible	as	well.	In	Project	Alpha,	two	young	magicians,	Steve	Shaw	and	Michael	Edwards,	with	Randi's	advice,	went	to	the	McDonnell	Laboratory	for	Psychical	Research	at	Washington	University	in	St.	Louis,	Missouri.	In	this	study,	the	iridologists	were	shown	iris	photographs	of	143	patients,	some	with	severe	kidney
disease	and	some	with	no	evidence	of	kidney	problems.	•	There's	no	such	thing	as	objective	reality.	With	no	control	group,	it's	usually	not	possible	to	know	whether	the	subjects'	condition	would	have	changed	even	without	treatment,	or	that	some	factor	besides	the	treatment	262	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	showed	that	the
best	quality	papers	were	almost	uniformly	negative,	and	the	weakest	or	most	poorly	performed	studies	were	mostly	positive.	5.	Frederick	Woodruff,	Secrets	of	a	Telephone	Psychic	(Hillsboro,	Ore.:	Beyond	Words,	1998).	We	are	creating	our	reality	every	moment	of	the	day.	Therefore	it	is	a	carving	of	an	ancient	astronaut."	Although	features	of	the
carving	may	bear	a	resemblance	to	a	helmet	and	spaceship,	they	may	bear	a	greater	resemblance	to	a	ceremonial	mask	and	fire.	To	get	an	accurate	prediction,	they	might	argue,	the	positions	of	the	planets	at	the	time	of	birth	must	also	be	taken	into	account.	Charles	Darwin,	The	Origin	oj	Species	(New	York:	Collier,	1962),	p.	Contrary	to	Hyman,	he
found	the	studies	to	be	quite	significant,	with	odds	against	their	being	due	to	chance	of	over	a	billion	to	one.87	His	conclusion	differed	from	Hyman's	in	part	because	his	criteria	identified	more	flaws	in	unsuccessful	experiments	and	less	in	successful	ones.	Could	both	be	true	at	the	same	time?	It	was	the	philosophical	implications.	The	weasel	word
some	allows	the	writer	to	weasel	out	of	any	blame.	And	when	N	rays	were	present,	they	helped	the	eye	see	better	in	dim	light.	4.	This	may	take	place	during	the	hallucination	or	in	subsequent	conversations.	We	trust	them	because	relying	on	our	senses	works,	at	least	for	most	purposes.	Placebos	may	have	a	place	in	the	modern	practice	of	medicine.
Why	they	thought	the	gods	would	choose	this	particular	means	of	showing	their	gratitude	is	unclear.	The	photo	shows	the	silhouette	of	a	beast	with	a	long	neck	and	small	head,	looking	very	plesiosaur-like,	floating	on	the	surface	of	the	water.	ter	Riet	examined	107	controlled	clinical	trials	of	homeopathy.	He	called	it	N	rays,	after	his	university.	Or:
"You	should	believe	in	God	because	if	you	don't	you'll	go	to	hell."	Such	an	argument	is	fallacious	because	it	gives	us	no	reason	for	believing	that	God	exists.	People	will	be	able	to	go	back	in	time,	although	there	won't	be	any	way	to	bring	them	back	home.	The	more	background	information	a	proposition	conflicts	with,	the	more	reason	there	is	to	doubt
it.	3	3	-	3	4	.	Like	countless	other	mediums	of	her	day,	she	used	trickery	to	deceive	her	sitters.	—	BELA	SCHICK	C	R	I	T	E	R	I	A	OF	ADEQUACY	189	"When	Newton	published	his	Principia,	it	was	common	knowledge	that	it	could	not	properly	explain	even	the	motion	of	the	moon,-	in	fact,	lunar	motion	refuted	Newton.	144	FIVE:	KNOWLEDGE,
BELIEF.AND	EVIDENCE	Not	only	is	there	no	trustworthy	evidence	supporting	astrology,	but	the	very	notion	that	stars	and	planets	determine	our	physical	and	psychological	makeup	conflicts	with	a	good	deal	of	what	we	know	about	human	physiology	and	psychology.	Gould,	An	Urchin	in	the	Storm:	Essays	about	Books	and	Ideas	(New	York:	Norton,
1987),	p.	In	January	I	opened	one	that	said	I	would	soon	be	starting	a	long	and	difficult	journey,	and,	sure	enough,	in	May	I	got	into	medical	school.	According	to	science	writer	Martin	Gardner,	none	have	expressed	this	struggle	quite	as	eloquently	as	author	G.	Some	people	have	considered	this	source	of	knowledge	to	be	infallible.	HOMEOPATHY
Homeopathy	is	based	on	the	idea	that	extremely	tiny	doses	of	substances	that	cause	disease	symptoms	in	a	healthy	person	can	alleviate	similar	symptoms	in	a	sick	person.	If	our	paradigm	determined	everything	that	we	observed,	then	it	would	be	impossible	to	observe	anything	that	didn't	fit	our	paradigm.	They	use	hair	analysis	to	determine
nutritional	needs.	By	looking	for	the	conditions	specified	in	their	hypotheses,	geologists	and	astronomers	can	determine	whether	the	events	predicted	actually	occur.	Relativism:	Interpretation	and	Confrontation.	Therefore,	p.	When	a	patient	does	outlive	a	doctor's	prediction,	people	sometimes	credit	whatever	unconventional	therapy	the	patient	was
taking	at	the	time.	Perhaps	parapsychologists	haven't	been	able	to	devise	a	repeatable	experiment	because	they	haven't	identified	the	relevant	variables	yet.	•	There	are	probably	hundreds	of	people	claiming	that	they	once	lived	very	different	lives	in	very	different	places	—	long	before	they	were	born.	40.	Theodore	Schick	(Mountain	View,	Calif.:
Mayfield,	2000),	p.	Cited	in	W.	173	(1930):	183.	There	is	nothing	impossible	in	the	existence	of	the	supernatural.	Does	the	claim	conflict	with	expert	opinion?	A	sound	argument	is	a	good	argument.	For	the	conceptual	relativist,	the	relationship	between	conceptual	schemes	and	the	world	is	analogous	to	that	of	a	cookie	cutter	and	cookie	dough.	A
number	of	people	prayed	for	a	hurricane	not	to	hit	North	Carolina	and	it	miraculously	veered	away.	24,	75-76.	Because	of	them,	as	several	psychologists	have	pointed	out,	we	should	expect	to	have	many	natural	experiences	that	seem	for	all	the	world	like	supernatural	or	paranormal	events.	These	points	generate	a	principle:	Test-tube	studies	alone
generally	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	Go	through	these	steps	any	time	you're	faced	with	an	extraordinary	claim.	Gould	reports,	"paleontologists	have	discovered	several	superb	examples	of	intermediary	forms	and	sequences,	more	than	enough	to	convince	any	fair-minded	skeptic	about	the	reality	of
life's	physical	genealogy."57	Creationists	also	erroneously	claim	that	no	one	has	ever	observed	evolution.	He	wrote,	"I	do	not	by	any	means	find	the	chief	significance	of	the	general	theory	of	relativity	in	the	fact	that	it	has	predicted	a	few	minute	observable	facts,	but	rather	in	the	simplicity	of	its	foundation	and	in	its	logical	consistency."	27	For
Einstein,	simplicity	is	a	theoretical	virtue	par	excellence.	Predictions	can	be	derived	from	a	hypothesis	only	in	conjunction	with	a	background	theory.	Rather,	different	conceptual	schemes	create	different	worlds.	The	Psychology	oj	Anomalous	Experience.	One	reason	they	are	usually	right	is	that	they	are	usually	privy	to	more	information	than	we	are.
Stenger,	"The	Spooks	of	Quantum	Mechanics,"	Skeptical	Inquirer	15	(1990):	5	1	-	6	1	.	W	E	E	A	C	H	C	R	E	A	T	E	OUR	OWN	REALITY	91	The	Crime	of	Gabriel	Gale	A	number	of	writers	have	wrestled	with	the	problem	of	solipsism.	Feder,	Frauds,	Myths,	and	Mysteries,	p.	It	also	seems	to	be	a	necessary	condition	of	communication.	261.	So	useful	is	the
posit	that	it	is	almost	impossible	for	anyone	except	a	madman	or	a	professional	metaphysician	to	comprehend	a	reason	for	doubting	it.7	WE	EACH	C	R	E	A	T	E	OUR	OWN	R	E	A	L	I	T	Y	93	/	never	know	how	much	of	what	I	say	is	true.	Many	assessments	of	the	evidence	are	reliable	and	informative,-	others	are	biased	and	misleading.	148-49.	Of	such
machines,	Marvin	Minsky,	director	of	the	Artificial	Intelligence	Laboratory	at	MIT,	has	reportedly	said,	"Maybe,	if	we're	lucky,	they'll	want	to	keep	us	around	as	pets."	To	save	the	human	race	from	such	ignoble	ends,	some	people	believe	that	the	scientific	research	behind	the	technologies	should	be	stopped.	If	a	universal	Flood	occurred	between	five
and	six	thousand	years	ago,	killing	all	humans	except	the	eight	on	board	the	Ark,	it	would	be	abundantly	clear	in	the	archaeological	record.	Read	the	passage	below	and	answer	the	following	questions:	1.	Here's	a	classic	example:	In	one	experiment,	people	were	asked	to	watch	a	film	depicting	a	car	accident.	Experiments	have	been	conducted	on	the
phenomenon,	and	some	people	have	said	that	these	tests	prove	that	remote	viewing	is	real.	.	Quoted	in	ibid.,	p.	The	world	is	large,	and	one	can	find	a	large	number	of	people	to	whom	the	most	bizarre	events	have	occurred.	It	occurs	when	one	assumes	that	what	is	true	of	a	whole	is	also	true	of	its	parts.	So	any	argument	with	this	form	does	not	provide
a	good	reason	for	accepting	its	conclusion.	If	there	is	reason	to	believe	that	an	expert	is	motivated	by	something	other	than	the	search	for	truth,	there	is	good	reason	to	doubt	his	or	her	testimony.	While	being	mystical	doesn't	guarantee	the	truth	of	an	experience,	it	doesn't	guarantee	its	falsity	either.	Always	in	control,	such	a	Creator	would	deny	his
creatures	any	real	opportunity	to	know	and	worship	him	—	authentic	love	requires	freedom,	not	manipulation.	Nor	are	we	called	on	to	develop	our	arguments	and	articulate	them	for,	by	magic,	those	around	us	will	catch	them	anyway.	A	spaceship	traveling	to	Alpha	Centauri	(the	nearest	star)	at	25	percent	the	speed	of	light	and	using	conventional
rocket	fuel,	he	claims,	would	have	to	carry	more	fuel	than	is	available	from	all	the	matter	in	the	universe.7	A	spaceship	using	an	unconventional	propulsion	system	like	warp	drive	would	require	a	generator	capable	of	producing	energy	equivalent	to	10	billion	times	the	mass	of	the	visible	universe.8	So	if	Kraus	is	right,	interstellar	travel	will	probably
forever	be	beyond	our	technological	capabilities.	As	we	saw	in	Chapter	7,	the	way	to	determine	which	explanation	is	best	is	to	apply	the	criteria	of	adequacy.	For	one	thing,	it	involves	a	logical	contradiction.	But	this	means	very	little,	I	reflected,	since	every	conceivable	case	could	be	interpreted	in	the	light	of	Adler's	theory,	or	equally	of	Freud's.	And
there	have	been	reports	of	people	in	the	world	who	haven't	learned	it.	—	W	I	L	S	O	N	MIZNER	/	do	not	feel	obliged	to	believe	that	the	same	God	who	has	endowed	us	with	sense,	reason,	and	intellect	has	intended	us	to	forego	their	use.	It	can	be	used	to	formulate	certain	In	scientific	work,	those	who	refuse	to	go	beyond	fact	rarely	get	as	far	as	fact.
Here's	another	example:	"Jane	has	telepathy,"	says	Susan.	—	BERTRAND	RUSSELL	176	It's	tempting	to	say	that	what	distinguishes	science	from	all	other	modes	of	inquiry	is	that	science	takes	nothing	for	granted.	As	we	have	pointed	out	in	this	chapter,	whether	a	health	claim	is	justified	depends	on	the	evidence.	Computer	technology,	which	has
given	us	the	power	to	create	intelligent	machines,	also	could	destroy	us	if	we	create	machines	that	are	smarter	than	we	are.	But	is	this	argument	really	a	good	one?	Moreover,	James's	claim	that	our	faith	can	transform	others	is	misleading.	Human	reason	empowers	us,	like	nothing	else,	to	Light—more	light	—JOHANN	GOETH^	^	B	E	Y	O	N	D	W	E	I	R
D	TO	THE	A	B	S	U	R	D	5	distinguish	between	fact	and	fiction,	understand	significant	issues,	penetrate	deep	mysteries,	and	answer	large	questions.	For	such	a	strategy	to	work,	however,	it	is	not	necessary	that	we	actually	like	them.	After	all,	weren't	all	persecutions	in	history	perpetrated	by	those	who	believed	in	objective	reality	and	knew	that	their
view	of	it	was	the	correct	one?	Is	Bernard's	claim	more	reasonable	than	the	claim	that	UFOs	come	from	outer	space?	In	Beyond	Star	Trek,	physicist	Laurence	Kraus	considers	some	of	the	practical	problems	associated	with	interstellar	travel.	Then	there's	the	example	of	size	constancy.	Recall	your	surroundings,	how	you	were	dressed,	how	you
positioned	your	legs	and	arms.	But	it's	happened	before,	and,	they	claim,	there's	no	reason	to	think	it	won't	happen	again.	Barker	to	Ireland	to	try	to	find	evidence	of	Bridey's	actual	existence.	175-80.	Other	hypotheses	may	not	tumble	completely	but	will	be	shown	to	be	built	on	weak	and	rickety	foundations.	There	are	more	cases	of	people	suing	their
former	therapists	for	planting	false	memories.	—GOETHE	The	conflict	of	credible	propositions	provides	reasonable	grounds	for	doubt.	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	IMPOSSIBLE	over	distance)	that	violate	physical	law.	After	you've	finished	the	book,	you	might	want	to	take	the	survey	again	to	see	if	your	views	have	changed.	For	this
reason,	among	others,	the	Parapsychological	Association	was	granted	affiliate	status	with	the	American	Association	for	the	Advancement	of	Science	in	1969.	Social	constructivists	can	be	found	in	many	literature,	communications,	and	sociology	departments	as	well.	On	the	next	pages,	we'll	discuss	the	major	types	of	medical	studies,	listed	roughly	from
weakest	to	strongest	in	terms	of	their	conclusiveness.	Copyright	©	2005,	2002,	1999,	1995,	by	The	McGraw-Hill	Companies,	Inc.	The	trick	is	to	identify	which	among	all	the	possible	explanations	is	the	best.	the	National	Enquirer.	Goldinger	(New	York:	Macmillan,	1984),	p.	Kenneth	L.	"The	principal	theories	and	models	of	modern	physics,"	he	says,
"lead	to	a	view	of	the	world	which	is	internally	consistent	and	in	perfect	harmony	with	the	views	of	Eastern	Mysticism."34	Mystics,	like	scientists,	are	seekers	after	truth.	A	moment's	reflection	reveals	that	data	collection	in	the	absence	of	a	hypothesis	has	little	or	no	scientific	value.	There's	nothing	on	record	to	indicate	that	Madame	Zelda,	the	palm
reader,	is	a	fake.	What	the	lack	of	repeatable	experiments	shows	is	that	no	one	is	justified	in	believing	that	psi	exists	because	the	evidence	available	doesn't	establish	that	claim	beyond	a	reasonable	doubt.	The	trick	is	to	find	the	argument	that's	embedded	in	the	extraneous	material.	An	average	of	three	a	year	had	learned	potato	washing	during	the
previous	five	years.	(	1	)	The	universe	is	like	a	watch	with	its	purposeful	arrangement	of	parts	and	curious	adaptation	of	means	to	ends.	"Not	only	that,"	says	What	we	need	is	not	the	will	to	believe,	but	the	will	to	find	out.	Just	as	perception	is	considered	a	source	of	knowledge	about	the	external	world,	introspection	is	considered	a	source	of	knowledge
F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	about	the	internal	world,	that	is,	about	our	mental	states.	Can	a	controlled	experiment	be	performed	that	would	determine	the	validity	of	this	claim?	There	are	talented	mental	health	professionals	who	have	found	their	profession	tarred	by	the	controversy.	Particular	features	of	the	liver
were	thought	to	correspond	to	particular	kinds	of	events.	The	monetary	cost	can	vary	tremendously	and	may	not	be	low	at	all.	In	one	study,	believers	were	asked	their	main	reasons	for	their	belief	in	ESP.	Around	since	the	1700s,	it	now	has	several	hundred	practitioners	in	the	United	States	and	is	built	on	two	main	doctrines.	As	the	physicist	John
Gribbin	notes,	"particles	that	were	once	together	in	an	interaction	remain	in	some	sense	parts	of	a	single	system	which	responds	together	to	further	interactions."	13	Since	the	best	theory	of	the	origin	of	the	universe,	namely	the	Big	Bang	Theory,	holds	that	all	matter	came	from	a	point	in	space	smaller	than	the	diameter	of	a	proton,	every	particle	in
the	universe	may	be	"connected"	in	this	mysterious	way	to	every	other.	—	MARSHALL	MCLUHAN	THE	A	P	P	E	A	L	T	O	MYSTICAL	EXPERIENCE	137	Mystical	experiences	are	ecstatic,	awesome,	extraordinary	experiences	in	which	you	seem	to	enter	into	a	mysterious	union	with	the	source	and	ground	of	being.	In	fact,	when	we're	in	situations	where
our	subjective	limitations	could	be	operating,	the	experiences	that	are	affected	by	those	limitations	not	only	can't	give	us	proof	that	something	is	real	or	true,-	they	can't	even	provide	us	with	low-grade	evidence.	Sosa,	"Knowledge	and	Intellectual	Virtue,"	p.	Scientists	use	the	scientific	method	to	acquire	knowledge	about	the	nature	of	reality.	We	may
get	a	sense	of	strangeness	that	invites	us	to	believe	that	something	unusual	is	happening.	Since	relativists	don't	believe	that's	possible,	if	they	want	to	persuade	someone,	what	is	left	besides	force	and	manipulation?	There	is	indeed	a	good	answer,	but	it's	tough	to	come	by.	The	stakes	are	high	because	the	conclusions	you	draw	from	all	this	evidence
could	dramatically	affect	your	health.	You	cannot	both	be	and	not	be	at	a	place	and	time,	however.	Snyder	and	R.	268	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	8.	The	blacks?	The	historian	Thomas	Kuhn,	in	his	seminal	work	The	Structure	of	Scientific	Revolutions,	has	shown	that	science	advances	only	by	recognizing	and	dealing	with
anomalies	(phenomena	that	don't	seem	to	obey	known	laws).	He	reasoned	that	when	an	inherited	char198	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	acteristic	(like	an	opposable	thumb)	increased	an	organism's	chances	of	living	long	enough	to	reproduce,	that	characteristic	would	be	passed	to	the	next	generation.	It	may	be	possible,
however,	for	nonscientists	with	some	skill	in	assessing	the	medical	evidence	to	acquire	good	reasons.	We	have	reasonable	grounds	for	doubt	when	we	have	credible	evidence	to	the	contrary.	—	W	E	R	N	E	R	VON	BRAUN	How	many	things,	too,	are	looked	upon	as	quite	impossible	until	they	have	been	actually	effected?	It	has	been	therefor	a	hundred
years,	it's	really	spooky,	and	even	John	—	who	is	normally	very	brave	—	refuses	to	go	anywhere	near	the	house.	This	ability	is	the	basic	claim	of	iridolocjy	(pronounced	"eye-ridology").	Some	believe	it	is	created	by	the	interaction	between	our	consciousness	and	our	four-dimensional	selves.	Passage	1	After	attending	the	conference	on	the	Bigfoot
phenomenon	—	the	possible	existence	of	a	giant	ape-man	in	North	America	—	I	am	struck	by	how	my	beliefs	have	changed.	339.	The	ganzfeld	is	produced	by	having	the	subjects	close	their	eyes	and	placing	headphones	over	their	ears.	To	improve	our	problem-solving	ability,	then,	it's	useful	to	know	what's	involved	in	conducting	a	scientific
investigation.	Being	able	to	distinguish	good	ix	reasons	from	bad	will	not	only	improve	your	decision-making	ability,	it	will	also	give	you	a	powerful	weapon	against	all	forms	of	hucksterism.	Scientists	accepted	Copernicuss	theory	in	the	face	of	such	seemingly	adverse	evidence	because	it	was	simpler	than	Ptolemy's.	This	variability	is	one	reason	why
doctors	who	predict	how	long	a	specific	patient	has	to	live	are	often	wrong.	Assignment:	On	the	Internet,	find	a	site	that	promotes	a	magnetic-therapy	product.	Suppose	you	are	a	scientifically	minded	person	and	find	yourself	in	a	culture	that	believes	in	astrology.	You	can't	trust	any	of	them."	Or:	"I	know	one	of	those	psychics.	All	medical	studies	are
not	created	equal.	You	perceive	the	size	of	familiar	objects	as	roughly	constant	no	matter	how	far	away	they	are.	58	Some	astrologers	believe	that	Gauquelin's	research	vindicates	astrology.	There	are	many,	many	more	extraordinary	things	that	thousands	of	people	experience,	believe	in,	and	change	their	lives	because	of.	The	evidence	consisting	of
alleged	Bigfoot	hair,	blood,	and	feces	is	also	extremely	weak.	One	human	is	made	of	tin.	-	j	•	•	•	>•	-	.	Most	scientists	Besides	learning	to	see,	there	is	another	art	to	be	learned—	not	to	see	what	is	not.	249.	Planetary	scientists	have	emphasized	that	the	photo	shows	a	natural	formation.	With	such	an	array	of	obvious	alternative	explanations	and	such
fertile	areas	for	productive	research,	one	must	have	a	set	of	strong	biases	to	have	agreed	to	the	conference	conclusions.	The	one	thing	it	cannot	have	is	true	premises	and	a	false	conclusion.	That	means	Clark,	Prince	Charles,	and	Parker-Bowles	will	have	to	die	before	it	becomes	certain	that	these	"psychics"	were	incorrect.	Is	this	sort	of	instance
amazing	proof	of	direct	mind-to-mind	communication?	But	the	truth	about	those	states	of	affairs	isn't	relative.	His	interest,	however,	was	the	relationship	between	drug-induced	hallucinations	and	mystical	experience.	The	September	11	terrorist	attacks	graphically	Time	is	the	moving	image	of	eternity.	207.	Our	concern	will	be	with	the	fifth,	for	we	are
interested	in	how	we	come	to	know	the	facts.	As	philosopher	Nelson	Goodman	puts	it,	conceptual	schemes	are	ways	of	making	worlds.	You	obviously	do	have	scars	on	your	body	Therefore,	you	have	bee	abducted	by	space	aliens.	Recognizing	that	if	psi	exists,	it	must	be	an	extremely	weak	force,	parapsychologist	Charles	Honorton	has	tried	to	detect	its
presence	by	reducing	normal	sensory	input	to	a	minimum.	Although	the	astrologers	predicted	that	they	would	be	able	to	select	the	correct	CPI	profile	over	50	percent	of	the	time,	they	chose	the	correct	profile	only	34	percent	of	the	time,	which	is	how	well	anyone	should	do	if	they	were	just	guessing.	Kelly,	James	Rotton,	and	Roger	Culver,	"The	Moon
Was	Full	and	Nothing	Happened,"	in	The	Hundredth	Monkey,	ed.	"Try	again:	draw	a	long	breath	and	shut	your	eyes."	—	LEWIS	CARROLL	46	successfully,	not	one	scientifically	documented	case	of	paranormal	metal	bending	has	been	presented	to	the	scientific	community.	Pauling	claimed	that	taking	massive	doses	of	vitamin	C	would	help	prevent
colds	and	increase	the	life	expectancy	of	people	suffering	from	cancer.	If	God	created	the	universe,	we	should	live	in	the	best	of	all	possible	worlds.	This	would	be	the	case	regardless	of	the	order	of	the	premises	and	regardless	of	whether	the	conclusion	came	first	or	last.	In	fact,	the	scientific	method	can't	be	identified	with	any	particular	procedure
because	there	are	many	different	ways	to	assess	the	credibility	of	a	hypothesis.	Many	times	the	relief	is	only	temporary.	If	such	energies	could	be	focused	and	amplified,	no	American	would	be	safe.	For	all	the	reasons	discussed	in	this	section,	we	reach	an	inevitable	conclusion	about	the	doctor's	evidence:	Case	studies	alone	generally	cannot	establish
the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt	This	principle	and	the	preceding	one	(about	personal	experience)	are	especially	handy	tools	in	thinking	about	proposed	treatments	because	THE	DOCTOR'S	EVIDENCE	245	often	the	only	evidence	such	treatments	offer	in	their	favor	is	case	studies	or	personal	experience.	A	recent	series	of
television	commercials	claims,	"Tarot	cards	never	lie."	Is	this	true?	On	a	personal	level,	for	example,	telepathy	could	improve	our	communication	skills,	precognition	could	help	us	prepare	for	the	future,	and	psychokinesis	could	help	us	achieve	our	goals.	53	False	Memory	Syndrome	Misunderstandings	about	how	memory	works	and	how	it	can	be
influenced	can	sometimes	have	tragic	consequences.	If	they	fail	to	do	this,	they	don't	justify	the	conclusion.	Are	any	of	your	friends?	One	kind	of	observational	study,	for	example,	may	uncover	an	association	between	the	rate	of	cigarette	smoking	over	ten	years	in	women	and	women's	ten-year	mortality	rate	due	to	lung	cancer.	A	good	argument
demonstrates	that	the	conclusion	is	worthy	of	acceptance.	When	faced	with	such	conflicts,	the	thing	to	do	is	to	proportion	our	belief	to	the	evidence.	Night	follows	day,	but	that	doesn't	mean	that	day	causes	night.	All	people	willing	to	make	the	appropriate	observations	can	see	for	themselves	whether	any	particular	claim	is	true.	The	authors	are	also
to	be	commended	for	finding	colorful	and	apt	quotations	from	other	writers.	Involuntary	whispering	on	the	part	of	the	recording	agent	cannot	be	excluded	as	an	additional	source	of	information.	So	psychokinesis	seems	to	violate	the	laws	of	science.	ARE	T	H	E	Y	REASONABLE?	What	kind	of	evidence	when	added	to	her	observations	would	make	her
argument	stronger?	THE	LIMITS	OF	PERSONAL	EXPERIENCE	Now	that	you	know	some	of	the	mind's	peculiarities	that	affect	personal	experience,	we	can	say	more	clearly	how	much	personal	experience	can	tell	you	about	what's	real	and	what	isn't:	It's	reasonable	to	accept	personal	experience	as	reliable	evidence	only	if	there's	no	reason	to	doubt
its	reliability.	Often	what	makes	inference	to	the	best	explanation	difficult	is	not	that	no	explanation	can	be	found,	but	that	too	many	explanations	can	be	found.	So	he	treated	people	with	drastically	diluted	substances	—	so	diluted	that,	in	many	homeopathic	medicines,	not	even	one	molecule	of	the	substance	remained.	206.	Because	we	are	not	good	at
estimating	the	probabilities	of	unlikely	coincidences,	says	parapsychologist	Susan	Blackmore.	For	some	people,	the	need	to	believe	in	paranormal	phenomena	is	very	strong	—	so	strong	that	in	some	cases	people	have	refused	to	accept	the	confessions	of	others,	who	admit	(and	sometimes	demonstrate)	that	their	paranormal	feats	are	fraudulent.	All
descriptions	of	ESP	imply	violations	of	conservation	of	energy	[the	principle	that	mass-energy	can	be	neither	created	nor	destroyed]	in	one	way	or	another,	as	well	as	violations	of	all	the	principles	of	information	theory	and	even	of	the	principle	of	causality	[the	principle	that	an	effect	cannot	precede	its	cause].	This	study	may	have	been	well
conducted,	and	its	data	may	be	of	very	high	quality.	The	advertiser,	however,	can	claim	that	nothing	untruthful	was	uttered,-	the	weasel	word	may	gets	him	off	the	hook.	66.	Are	we	to	suppose	that	the	Babylonians	did	a	statistical	survey	correlating	personal	characteristics	with	star	positions?	Puthoff,	Mind	Reach	(New	York:	Delta,	1972),	p.	Things
are	not	always	what	they	seem.	Appeal	to	Tradition	We	appeal	to	tradition	when	we	argue	that	something	must	be	true	(or	good)	because	it	is	part	of	an	established	tradition.	We	have	concern	about	what	constitutes	fairness	in	evaluation	of	aberrant	medicine.	Test	the	hypothesis	by	checking	out	the	deduced	implications5	But	this	conception	of	the
scientific	method	provides	a	misleading	picture	of	scientific	inquiry.	SUGGESTED	READINGS	Barrett,	Stephen,	and	William	Jarvis,	eds.	The	notorious	weirdness	is	this:	In	the	quantum	realm,	particles	don't	acquire	some	of	their	characteristics	until	they're	observed	by	someone.	We	have	seen	that	if	we	have	knowledge,	then	we	have	justified	true
belief,	but	does	it	work	the	other	way	around?	This	argument	is	also	invalid	because	it's	possible	for	the	premises	to	be	true	and	the	conclusion	false.	Rewrite	the	letter	so	that	it	contains	at	least	one	argument.	But	when	asked	why	we	should	believe	the	Bible,	they	answer	that	we	should	believe	it	because	God	wrote	it.	They	can't	have	it	both	ways.	If
a	proposition	coheres	with	the	rest	of	our	beliefs,	are	we	justified	in	believing	it?	The	chapters	that	follow	tell	you	how	to	finish	the	job.	Anthony	Robbins	has	been	a	major	advocate	of	firewalking,	leading	many	seminars	and	asserting	that	successful	firewalking	requires	psychic	or	mental	energy	that	protects	the	walker	from	burns.	If	someone	wanted
to	sell	you	such	a	"cancer-curing"	stone	for	ten	dollars,	would	you	buy	it?	The	subjects	had	hallucinated	(or	perceived,	or	apparently	perceived,	objects	or	events	that	have	no	objective	existence).	Limitations	of	Studies.	He	was	accused	of	twenty-seven	murders	but	boasted	of	sixty-three.	There	is	a	sense	in	which	an	electron's	properties	are	not
definite	until	it	is	measured,	but	this	technical	aspect	of	quantum	theory	has	no	relevance	on	the	macroscopic	level	of	everyday	life.	One	way	of	accounting	for	the	placebo	effect	is	to	divide	the	subjects	into	two	groups,	giving	one	group	a	placebo	and	the	other	the	drug.	Logic	is	logic.That's	all	I	say.	This	effect	refers	to	how,	for	most	people,	a	small
stationary	light	in	the	dark	will	be	perceived	as	moving.	Oskar	Pfungst	couldn't	believe	that	a	horse	possessed	such	extraordinary	intellectual	powers.	L	O	G	I	C	A	L	P	O	S	S	I	B	I	L	I	T	Y	VERSUS	P	H	Y	S	I	C	A	L	I	M	P	O	S	S	I	B	I	L	I	T	Y	19	We	have	to	live	today	Science	attempts	to	understand	the	world	by	identifying	the	laws	by	what	truth	we	that
govern	it.	One	study	of	over	1,400	American	adults	found	that	67	percent	had	"experienced	ESP."	65	But	as	we've	seen,	we	can't	always	take	our	experiences	at	face	value.	The	price	for	having	repressed	memories	is	said	to	be	the	eventual	development	of	ISS.	In	general,	then,	the	more	conservative	a	hypothesis	is	(that	is,	the	fewer	well-established
beliefs	it	conflicts	with),	the	more	plausible	it	is.	There	may	be	many	other	detected	or	undetected	inadequacies,	and	often	these	problems	are	serious	enough	to	cripple	a	study	and	cast	substantial	doubt	on	its	conclusions.	It's	the	use	of	certain	words	(called	weasel	words)	to	weaken	a	claim	so	that	the	author	can	say	something	without	actually
saying	it	and	be	shielded	from	criticism.	The	universe,	as	many	non-Western	peoples	believe,	may	be	eternal,	that	is,	without	beginning	or	end.	Therefore	I	created	the	medium,	therefore	I	created	the	entity,	because	I'm	creating	everything.	It	was	featured	on	none	other	than	CBS-TV's	60	Minutes.	E	I	G	H	T	:	HOW	TO	ASSESS	A	"MIRACLE	C	U	R	E	"
Scientists	know	that	the	chances	of	new	hypotheses	being	correct	are	very	low	simply	because	it's	far	easier	to	be	wrong	than	to	be	right.	It's	clearly	fallacious	to	say,	"This	event	or	phenomenon	seems	real,-	therefore,	it	is	real."	What's	more,	the	peculiar	nature	of	our	minds	guarantees	that	what	seems	will	frequently	not	correspond	to	what	is.	22
There	have	also	been	several	case	reports.	When	the	conflict	is	between	different	reports	of	current	observations,	as	in	the	case	of	the	surface	that	appears	to	be	pink,	it's	easy	enough	to	find	out	which	one	is	mistaken:	Look	more	closely.	Neither	are	such	paranormal	phenomena	as	alien	abduction,	out-of-body	experiences,	or	communicating	with	the
dead.	I	was	just	about	to	summon	my	courage	to	come	clean,	when	one	of	the	persons	present	asked	the	spirit	to	materialize.	In	other	words,	creationists	claim	that	evolutionists	argue	in	a	circle	—	they	date	rock	strata	by	the	fossils	they	contain	and	then	date	fossils	by	the	rock	strata	in	which	they're	found.43	Creationists	don't	deny	that	the	simplest
fossils	are	often	found	at	the	lowest	point	in	fossil	beds.	A	1996	Gallup	poll	found	that	2	5	percent	of	Americans	believe	that	astrology	works.	After	being	in	this	condition	for	about	fifteen	minutes,	the	subjects	begin	to	hallucinate.	14.	Reed	dispensed	with	Symmes'	idea	of	concentric	spheres,	describing	instead	a	single	hollow	globe	with	polar	openings
and	an	undiscovered	world	of	continents	and	seas	within.	You	pride	yourself	on	being	an	independent	thinker	and	do	not	accept	others'	opinions	without	satisfactory	proof.	If	people	suspect	what's	really	going	on,	they're	less	likely	to	fall	for	the	phenomenon.	—	J	O	S	H	BILLINGS	There	is	one	thing	a	professor	can	be	absolutely	certain	of:	almost	every
student	entering	the	university	believes	that	truth	is	relative.	Even	more	ominous,	during	the	1980s,	then-President	Ronald	Reagan	was	making	decisions	regarding	affairs	of	state	on	the	basis	of	astrological	predictions.	The	extraterrestrial	told	him	that	all	life	on	Earth	was	created	by	aliens	from	outer	space	using	advanced	genetic	engineering
technology.	In	Chapter	7,	we	spell	out	the	notion	of	best	explanation	in	some	detail.	Well,	Japanese	primatologists	Masao	Kawai	and	Atsuo	Tsumori	report	that	the	behavior	was	observed	off	Koshima,	in	at	least	five	different	colonies.	And	suppose	that	everything	else	that	he	believed	cohered	with	that	belief.	But	the	examples	he	gives	do	not	illustrate
this	point.	By	determining	how	far	apart	the	galaxies	are	and	how	rapidly	they	are	moving	away	from	each	other,	it's	possible	to	determine	when	the	outward	expansion	of	the	universe	began.	Therefore,	Joe	is	not	a	male	(not	q).	After	the	sixth,	for	the	first	time,	I	find	that	my	mind,	from	which	the	stream	of	events	has	hitherto	run	off	like	rain	from	a
macintosh,	is	at	last	beginning	to	be	capable	of	absorbing	them.	Knowing	these	laws	not	only	helps	us	understand	why	things	happen	as	they	do,	but	they	also	allow	us	to	predict	and	control	what	happens.	Chesterton:	Although	there	has	never	been	a	sane	solipsist,	the	doctrine	often	haunts	young	minds.	Scientific	hypotheses	can	be	distinguished
from	nonscientific	ones,	then,	by	the	following	principle:	A	hypothesis	is	scientific	only	if	it	is	testable,	that	is,	only	if	it	predicts	something	more	than	what	is	predicted	by	the	background	theory	alone.	Despite	the	impression	often	left	by	the	media,	medical	breakthroughs	arising	out	of	a	single	study	are	extremely	rare.	(Philosophical	skeptics,
remember,	claim	that	we	can	only	know	what	is	certain.)	And	they	can't	be	certain	that	knowledge	requires	certainty	because	the	counterexamples	just	cited	provide	good	reason	for	doubting	that	it	does.	If	they	did	so	they	would	be	burned.	During	for	what	we	wish	we	the	eleventh	and	twelfth	block,	the	buzzer	did	not	sound	once.	Some	showed	large
underwater	moving	objects,	which	researchers	have	identified	as	large	fish,	boat	wakes,	gas	bubbles,	lake	debris,	or	something	simply	unidentified.	This	is	because	our	perceptual	capacities,	our	memories,	our	states	of	consciousness,	our	information-processing	abilities	have	perfectly	natural	but	amazing	powers	and	limits.	Since	by	definition	there's
no	way	to	determine	if	this	gremlin	really	exists,	the	hypothesis	is	amazingly	uninformative.	This	sort	of	reasoning	convinces	many	researchers	that	parapsychology	is	a	pseudoscience.	Frank	Smyth,	"Nazi	Occult,"	in	The	Occult	Connection,	ed.	•	Long	ago,	Earth	was	visited	by	extraterrestrial	beings	who	imparted	advanced	technology	and	learning	to
primitive	humans.	The	search	for	knowledge,	then,	involves	eliminating	inconsistencies	among	our	beliefs.	Martin	Gardner,	The	Whys	oj	a	Philosophical	Scrivener	(New	York:	Quill,	1973),	p.	STUDY	Q	U	E	S	T	I	O	N	S	81	3.	This	essence	was	supposed	to	revitalize	the	"vital	force"	in	the	body.	They	studied	such	attributes	as	neck	size,	skin	complexion,
body	build,	height,	and	weight.	Do	you	find	the	argument	convincing?	Edith	Hamilton	and	Huntington	Cairns	(Princeton:	Princeton	University	Press,	1961),	p.	Most	scientists	would	say	that	the	common	experience	of	thinking	of	a	friend	and	then	suddenly	getting	a	phone	call	from	that	person	doesn't	prove	telepathy	(communication	between	minds
without	use	of	the	five	senses).	Nevertheless,	biologists	have	discovered	thousands	of	transitional	fossils.	Rhine,	"Science	of	Nonphysical	Nature,"	pp.	It	fails	because	it's	too	simplistic,	neglecting	to	take	into	account	important	factors	in	the	cost-benefit	equation.	Several	safety	and	legal	precautions	are	absolutely	essential.)	Firewalking	is	a	physical
feat,	not	a	mental	one.	When	we	can't	establish	beyond	a	reasonable	doubt	that	a	person	was	not	influenced	by	these	limitations,	we	aren't	justified	in	believing	that	what	they	report	is	real.	Ben-Abba,	and	A.	They	can't	tell	you	what	you	should	do	about	this	information.	It	predicted	that	the	first	socialist	revolutions	would	take	place	in	the	industrially
most	developed	society.	Predestination	we	call	the	eternal	decree	of	God,	by	which	He	has	determined	in	Himself	what	would	have	to	become	of	every	individual	of	mankind.	The	report	said	that	there	was	evidence	that	acupuncture	did	work	for	certain	medical	conditions.	•	Bill	Clinton	was	a	much	better	president	than	Ronald	Reagan.	The	existence
of	illusions	and	hallucinations	demonstrates	that	our	senses	can't	always	be	trusted.	We	have	been	thanked	for	our	demonstrations	by	grateful	relatives	for	helping	to	dissuade	loved	ones	from	continuing	to	waste	money	on	firewalking	seminars	and	experiences.	The	purpose	of	the	study	is	to	determine	if	the	new	treatment	works	better	than	the
established,	or	standard,	one.	In	general	the	goats	did	better	at	these	tasks,	as	we	predicted,	and	as	is	consistent	with	the	idea	(but	does	not	prove)	that	the	sheep's	errors	are	responsible	for	their	belief	in	ESP	Interestingly,	the	university	students	„	j	«	••,	did	no	better	than	the	schoolchildren	which	implies	that	these	judgments	are	not	improved	by
education.	The	purpose	of	RMT	is	to	enable	the	patient	to	recover	into	consciousness	not	only	wholly	accurate	recollections	of	ancient	sexual	traumas,	but	also	repressed	body	memories	(such	as	physical	pains)	that	occurred	at	the	time	of	the	traumas.	These	considerations	include	wishful	thinking,	274	N	I	N	E	:	CASE	S	T	U	D	I	E	S	IN	T	H	E	E	X	T	R	A
O	R	D	I	N	A	R	Y	faith,	unfounded	intuition,	and	subjective	certainty.	But	we	have	now	posited	that	it	is	impossible	for	anything	at	the	same	time	to	be	and	not	to	be,	and	by	this	means	have	shown	that	this	is	the	most	indisputable	of	all	principles.	•	I	have	experienced	an	actual	instance	of	ESP.	Kuhn,	The	Structure	of	Scientific	Revolutions	(Chicago:
University	of	Chicago	Press,	1970),	p.	Does	television	watching	promote	physical	growth?	Michael	Lerner,	Heredity,	Evolution,	and	Society	(San	Francisco:	W.	When	they	do,	we	cannot	claim	to	know	them.	And	we're	generally	not	disappointed.	As	in	most	situations,	these	good	reasons	must	come	from	qualified	experts.	The	story	says	that	the
monkeys	suddenly	and	miraculously	learned	the	habit	of	potato	washing.	But,	as	we	have	seen,	the	effect	must	be	negligible	given	the	miniscule	level	of	the	force,	and	there	is	no	reason	to	believe	that	extraterrestrial	gravity	significantly	affects	our	physical	or	psychological	development.	Just	because	a	proposition	coheres	with	our	beliefs,	it	is	not
necessarily	likely	to	be	true.	As	the	Earth	passed	—CHINESE	PROVERB	through	its	tail,	Velikovsky	claims,	showers	of	meteorites	fell	to	the	Earth,	exploding	balls	of	naphtha	filled	the	sky,	and	oil	rained	from	the	heavens.	But	the	focus	is	on	carefully	wielding	the	principles,	not	on	whether	a	given	claim	goes	unscathed	or	is	cut	down.	Let's	see	by
examining	each	of	these	rationales	in	turn.	A	hypothesis	that	explains	only	one	of	these	phenomena	(for	example,	the	hypothesis	that	UFO	sightings	are	caused	by	actual	alien	spacecraft)	would	be	much	less	impressive	—	unless	it	had	other	things	in	its	favor	like	compelling	evidence.	PARAPSYCHOLOGY	221	One	further	body	of	evidence	must	be
included	in	any	examination	of	psi	—	that	obtained	by	gambling	casinos.	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	IMPOSSIBLE	In	his	special	theory	of	relativity,	published	in	1905,	Einstein	showed	that	space	and	time	are	much	more	intimately	related	than	anyone	had	previously	thought.	Passage	5	In	the	past	several	years,	a	researcher	named
David	Oates	has	been	advocating	his	discovery	of	a	most	interesting	phenomenon.	Buffalo:	Prometheus	Books,	1980.	Should	I	worry	about	the	consequences	of	denying	the	Catholic	faith?	Some	people	have	suggested	that	a	justified	true	belief	is	knowledge	as	long	as	it	has	been	caused	(in	the	appropriate	way)	by	that	which	makes	it	true.	Can	such	a
belief	be	a	source	of	knowledge?	Almost	every	other	case	of	"past-life	memory"	that	has	been	objectively	investigated	has	followed	the	same	pattern:	the	memories,	often	seemingly	quite	alien	to	the	life	experiences	of	the	regressed	subject,	simply	cannot	be	verified	by	historical	research,-	on	the	other	hand,	they	frequently	prove	to	be	the	result	of
cryptomnesia.	There	was	no	place	in	their	worldview	for	stones	that	fell	from	the	sky,	so	they	refused	to	accept	the	reality	of	meteorites.	Even	disagreements	about	the	truth	of	various	moral	principles	can't	be	settled	by	opinion	surveys.	If	no	controlled	study	had	been	done,	how	many	people	(including	surgeons)	would	have	concluded	that	the	angina
surgery	was	truly	effective	—	that	is,	had	a	greater	influence	than	a	placebo?	In	1964	Raymond	Bernard's	modestly	titled	The	Hollow	Earth:	The	Greatest	Geological	Discovery	in	History	appeared.	124.	The	inclusion	of	a	Web	site	does	not	indicate	an	endorsement	by	the	authors	or	McGraw-Hill	Education,	and	McGraw-Hill	does	not	guarantee	the
accuracy	of	the	information	presented	at	these	sites.	Determining	the	exact	nature	and	limitations	of	the	empirical	eviden	should	assess	not	only	what	the	evidence	is	but	whether	there	are	any	reasonable	doubts	regarding	it.	50.	But	if	it's	possible	to	know	the	future,	then	the	future	is	determined	and	you	are	powerless	to	change	it.	Cited	in	Walpola
Rahula,	What	the	Buddha	Taught	(New	York:	Grove	Press,	1974),	pp.	Certainly	it	would	be	very	difficult	to	describe,	for	example,	an	orgasm	to	someone	who	had	never	had	one.	Now	if	he	means	that	ESP	is	logically	impossible,	then,	provided	he's	right,	we	can	dismiss	it	out	of	hand,	for	in	that	case,	it	can't	exist.	24.	But	as	you	may	have	guessed	from
the	discussion	of	personal	experience	in	Chapter	3,	anecdotal	evidence	is	not	always	what	it	seems.	Promoters	can	only	weigh	the	probable	impact	of	their	actions	on	other	people.	It	became	clear	that	Blondlot	and	other	French	scientists	had	been	victims	of	perceptual	construction.	UFO	sightings	are	also	complicated	by	another	kind	of	perceptual
construction,	called	the	autokinetic	effect.	30-31.	The	program	rate,	it	would	have	been	a	rotten	title."	The	focused	on	a	Cuban	study	of	twenty-nine	Smithsonian	Institution's	Registry	oj	Tumors	in	"terminal"	cancer	patients	who	were	given	Lower	Animals	indicates	that	sharks	even	get	shark-cartilage	preparations.	ocean	of	confusion	and	bamboozle
requires	intelligence,	vigilance,	dedication	and	courage.	Suppose	we	substitute	"Joe	is	a	bachelor"	for	p,	and	"Joe	is	a	male"	for	q.	Although	no	amount	of	evidence	logically	compels	us	to	reject	a	hypothesis,	maintaining	a	hypothesis	in	the	face	of	adverse	evidence	can	be	manifestly	unreasonable.	Objects	travel	through	both	space	and	time.	(There	are
physiological	reasons	for	expecting	such	similarities.	The	basis	for	openness	in	our	kind	of	society	is	the	belief	that,	for	good	or	ill,	each	of	us	holds	his	or	her	own	beliefs	as	a	responsible	participant	in	a	pluralistic	culture.	Ted	Schultz,	"Jumping	Geography,"	in	Fringes	oj	Reason,	Schultz,	p.	The	sufferer	may	find	himself	behaving	even	vigorously	deny
it.	Rises	in	the	stock	market	are	correlated	with	rises	in	women's	hemlines,	but	few	would	want	to	claim	that	one	causes	the	other.	It	is	shown	that,	in	a	similar	fashion	to	the	familiar	wind	setup	in	a	long	and	narrow	lake,	the	water	at	the	edge	of	the	gulf	slowly	recedes	away	from	its	original	prewind	posi-	22	T	W	O	i	T	H	E	POSSIBILITY	OF	T	H	E	I	M	P
O	S	S	I	B	L	E	tion.	As	a	result,	it	cannot	possibly	be	true.	At	least	one	group	has	intentionally	put	a	backward	message	on	one	of	their	albums.	The	point	is	not	that	every	strange	experience	must	indicate	a	natural	phenomenon	—	nor	is	it	that	every	weird	happening	must	be	supernatural.	You	might	ask	why	a	doctor	could	not	give	a	treatment	to
several	patients	with	the	same	illness,	monitor	what	happens	to	them,	keep	records	of	their	reactions,	and	then	draw	valid	conclusions	about	the	treatment's	effectiveness.	In	1990,	he	published	the	results	of	over	355	autoganzfeld	sessions	with	over	241	volunteers.	In	May	1997	at	the	annual	meeting	of	the	Wallace	visited	the	site	of	the
experiAmerican	Society	of	Clinical	Oncology,	rement,filmedseveral	of	the	patients	doing	searchers	presented	a	new	study	on	shark	cartiexercise,	and	said	that	most	of	the	patients	lage.	Diseases	often	simply	disappear	without	any	help	from	anybody.	One	of	several	recent	reviews	of	the	literature	explains	some	of	the	difficulties:	J.	—	A	L	I	C	E	,	I	N
THROUGH	THE	LOOKING	GLASS	The	law	of	noncontradiction:	Nothing	can	both	have	a	property	and	lack	it	at	the	same	time.	Nicholas	Humphrey,	Leaps	oj	Faith	(New	York:	Basic	Books,	1996),	p.	It	is	found	that,	even	for	moderate	storms	.	What	creationists	say	has	never	been	observed	is	"macro-evolution"	—	genetic	changes	from	one	species	to
another.	We	need	to	consider	other	factors	that	can	put	that	evidence	in	perspective	and	help	us	weigh	hypotheses	when	there's	no	evidence	at	all,	which	is	often	the	case	with	weird	things.	The	iridologists	were	correct	only	half	the	time	(the	result	expected	by	chance),	and	did	not	agree	among	themselves	about	which	patients	had	gallstones	and
which	did	not	[British	Medical	Journal	297:1578-1581,	Dec.	Feilding	was	a	skeptic	concerning	such	matters	and	had	helped	to	expose	trickery	among	many	who	claimed	paranormal	powers.	Psychologist	Terence	Hines	believes	that	they're	some	of	the	best	illustrations	of	our	constructive	perception	at	work,	and	he	cites	three	examples.4	One	is	color
constancy.	Later,	the	fighter	pilot,	flying	behind	the	second	airliner	at	41,000	feet,	radioed	a	nearcollision	with	the	UFOs.	"Damn,	they	almost	got	me,"	he	said.	The	NASA	photo	is	real	enough	(see	above).	We	may	have	thought	of	a	friend	moments	before	she	phoned	us,	or	sensed	that	a	loved	one	was	in	danger	only	to	find	out	that	he	actually	was,	or
dreamt	about	winning	a	jackpot	and	then	PARAPSYCHOLOGY	21	I	won	it.	"hypotheses	are	tested	in	bundles."	.	Equally	obviously,	for	any	degree	of	smallness	or	crudeness	of	ancestral	air-catching	surfaces,	there	must	be	some	distance,	however	short,	which	can	be	jumped	with	the	flap	and	which	cannot	be	jumped	without	the	flap.51	What's	more,
creatures	all	along	the	continuum	are	alive	today.	There	are	several	different	types,	and	they	differ	dramatically	in	their	strength	to	support	hypotheses	about	the	efficacy	of	treatments	or	cause	and	effect.	Therefore	it's	reasonable	to	believe	that	they	have.	Intelligent	Design	(Again),"	Boston	Review,	December/January	1996-1997.	In	1906,	William
Reed's	contribution	to	hollow-earth	theory,	The	Phantom	oj	the	Poles,	appeared.	Dr.	Thomson	says	that	crystals	have	no	healing	power.	Could	he?	What	if	we	claim	that	there	is	an	invisible,	undetectable	gremlin	in	your	head	that	sometimes	causes	you	to	have	headaches.	The	fact	that	Dionne	Warwick	is	a	great	singer,	for	example,	doesn't	make	her
an	expert	on	the	efficacy	of	psychic	hotlines.	Extrasensory	perception,	as	the	name	suggests,	is	perception	that	is	not	mediated	by	an	organism's	recognized	sensory	organs.	Or	what	if	a	third	of	the	control-group	men	smoke,	and	none	of	the	men	in	the	other	group	do?	The	panel	that	was	asked	to	evaluate	the	presentations	also	seemed	to	be	weighted
toward	social	advocacy,	rather	than	of	evaluative	science.	Millions	of	people	use	psychic	hot	lines.	For	example,	the	Roman	Catholic	Church,	C	R	E	A	T	I	O	N	I	S	M	,	E	V	O	L	U	T	I	O	N	,	AND	C	R	I	T	E	R	I	A	OF	ADEQUACY	209	the	Lutheran	World	Federation,	the	American	Jewish	Congress,	the	General	Convention	of	the	Episcopal	Church,	the	United
Presbyterian	Church,	the	Iowa	Congress	of	the	United	Methodist	Church,	and	the	Unitarian-Universalist	Association	all	disavow	scientific	creationism	of	the	sort	espoused	by	the	Institution	for	Creation	Research	and	instead	endorse	evolution	as	a	more	plausible	account	of	the	origin	of	species.	Another	long	tense	silence	followed,	then	one	person
whispered,	"He's	there,	in	the	corner	—	a	little	grey	man."	It	was	said	with	such	conviction	that	I	almost	expected	to	see	something	when	I	looked.	Studies	show	that	this	perception	is	especially	true	when	the	stimulus	is	vague	or	ambiguous	or	when	clear	observation	is	difficult.	Belief	can	be	relative	because	different	individuals,	societies,	and
conceptual	FACING	REALITY	107	schemes	often	have	different	beliefs.	Supreme	Court	Justice	William	Brennan	explains:	Because	the	primary	purpose	of	the	Creationism	Act	is	to	advance	a	particular	religious	belief,	the	act	endorses	religion	in	violation	of	the	First	Amendment.	There	are,	however,	some	ways	to	make	the	job	easier.	•	The	first
successful	human	brain	transplant	will	be	performed.	Alcock	explains:	58	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	Since	there	was	such	great	similarity	in	the	reports,	Moody	argued	that	these	reports	must	reflect	reality.	Nineteenth-century	British	naturalist	Philip	Gosse,	however,	argued	that	if	God	created
the	world,	he	had	to	create	it	with	vestiges	of	a	past,	so	why	not	assume	that	God	created	it	with	vestiges	of	a	great	past?	3	5	-	3	9	.	Physicist	Gerald	Feinberg	and	mathematician	Adrian	Dobbs	.	If	they	are	revelatory	of	reality,	we	should	be	able	to	corroborate	them.	JUDGING:THE	HABIT	OF	UNWARRANTED	ASSUMPTIONS	Our	success	as	a	species
is	due	in	large	part	to	our	ability	to	organize	things	into	categories	and	to	recognize	patterns	in	the	behavior	of	things.	Also,	relativists	who	do	embrace	the	virtue	of	tolerance	once	again	get	themselves	stuck	in	contradictions.	How,	then,	should	we	think	about	astrology?	Commonsense	skeptics	won't	believe	something	unless	they	have	a	good	reason
for	believing	it,	and	their	belief	will	be	proportionate	to	the	evidence.	Saul-Paul	Sirag,	"The	Skeptics,"	in	Future	Science,	ed.	All	is	mystery;	but	he	is	a	slave	who	will	not	struggle	to	penetrate	the	dark	veil.	2	9	-	3	0	.	Tabloid	psychics	forecast	the	following	events	for	the	1990s:	•	Soviet	cosmonauts	will	be	shocked	to	discover	an	abandoned	alien	space
station	with	the	bodies	of	several	extraterrestrials	aboard.	It	predicted	that	there	will	be	no	conflict	of	interests	between	socialist	countries.	The	operative	principle	here	is:	Just	because	you	believe	something	to	be	true	doesn't	mean	that	it	is.	In	addition,	scientists	have	proposed	these	possibilities:	Baltic	sturgeon	(a	giant	fish),-	underwater	waves
caused	by	volcanic	activity,-	and	rotting,	gas-filled	logs	that	rise	from	the	lakebed	and	violently	break	the	surface	before	sinking	again.	But	as	you	know	by	now,	their	weirdness	alone	doesn't	mean	that	232	they're	false.	Psychologists	Leonard	Zusne	and	Warren	H.	While	orgasms	are	relatively	easy	to	induce,	mystical	experiences	are	relatively
difficult.	In	fact,	mystical	worldviews	seem	to	be	at	least	as	various	as	mystical	traditions	themselves.	Martin	Gardner,	The	New	Age-.	We	call	it	the	SEARCH	formula	and	give	several	examples	showing	how	it	can	be	applied	to	some	popular	weird	claims.	This	response,	called	the	placebo	effect,	is	not	all	in	the	mind	—	it	can	involve	both	psychological
and	physiological	changes.	Popular	opinion,	speculation,	"patient	satisfaction"	with	a	therapy	personal	bias,	or	political	considerations	don't	count	for	much	here.	The	more	evidence	we	have	for	a	proposition,	the	more	credence	we	should	give	it.	Because	memory	is	constructive	and	liable	to	warping,	people	can	sincerely	believe	that	their	recall	is
perfectly	accurate	—	and	be	perfectly	wrong.	—ST.	We	discuss	these	ideas	because	they're	unavoidable.	In	1828,	at	the	urging	of	Symmes'	follower	Jeremiah	Reynolds,	Congress	actually	approved	the	plan.	The	editors	of	the	journal	didn't	recognize	that	it	was	a	parody,	however,	even	though	it	wasfilledwith	bogus	claims	that	even	a	freshman	physics
student	should	have	been	able	to	spot.	Our	personal	experience	alone	The	mathematical	probabilities	of	rare	events,	in	particular,	often	run	counter	to	intuition,	but	it	is	the	mathematics,	not	our	intuition,	that	is	correct	—	BARRY	SINGER	A	G	A	I	N	S	T	A	L	L	ODDS	79	simply	can't	reveal	to	us	the	true	probability	of	a	single	impressive	event,	despite
the	strong	feelings	that	an	odd	conjunction	of	events	may	cause	in	us.	This	blindly	increases	his	great	ball	of	fire,	which	looked	to	observers	on	Earth	like	a	gigantic	errors.	p.	We	begin	to	understand	something	when	we	see	it	as	part	of	a	pattern,	and	the	more	that	pattern	encompasses,	the	more	understanding	it	produces.	Creighton,	Getting	Well
Again	(New	York:	Bantam	Books,	1978),-	American	Cancer	Society,	Dubious	Cancer	Treatment,	pp.	Promoters	of	unproven	treatments	strongly	disagree	and	sometimes	ridicule	officials	for	being	"overly	cautious"	or	"too	conservative."	Their	most	plausible	arguments	usually	involve	an	appeal	to	the	relative	costs	and	benefits	of	a	treatment	"What's	the
harm?"	they	may	ask.	(Rhine	coined	the	term.)	Out	of	nearly	100,000	attempts,	Rhine's	subjects	averaged	7.1	correct	identifications	per	run.	They	are	caused	by	a	parasite:	the	human	intestinal	fluke.	While	we	may	infallibly	know	what	our	experience	is	like,	we	may	not	infallibly	know	that	it	is	of	a	certain	sort.	3	-	9	6	.	Let's	examine	each	of	these
claims	in	turn.	31	The	criterion	of	conservatism	can	be	stated	as	follows:	The	least	questioned	assumptions	are	often	the	most	questionable.	But	parapsychologists	need	not	reason	this	way,	and	many	don't.	Such	a	world	is	inimical	to	human	flourishing	because	it	treats	us	like	machines.	Even	though	our	memory	is	fallible,	it's	not	totally	unreliable.
Each	is	an	abnormal	physical	condition,	and	therefore	has	abnormal	perception."33	But	Capra	argues	that	the	mystics'	claim	to	knowledge	can't	be	so	easily	dismissed	because	their	vision	of	reality	agrees	with	that	of	modern	physics.	As	the	physicist	P.	Parapsychology	is	the	study	of	extrasensory	perception	(ESP)	and	psychokinesis.	Atfirst,as	in	the



case	of	meteorites,	the	scientific	community	tries	to	dismiss	or	explain	away	these	phenomena.	Ask:	Is	this	hypothesis	the	simplest	explanation	for	the	phenomenon?	On	that	April	mornin	NBC's	Today	show,	ABC's	Good	Morning	America,	and	Cable	News	Network	aired	a	tape	showing	the	psychic,	Tamara	Rand,	offering	a	detailed	prediction	of	the
assassination	attempt.	Both	of	their	assassins,	Charles	Guiteau	and	Leon	Czolgosz,	had	foreignsounding	names.	When	searching	for	an	explanation,	then,	it's	wise	to	cleave	to	the	principle	known	as	Occam's	Razor	(in	honor	of	the	medieval	philosopher,	William	of	Occam,	who	formulated	it):	Do	not	multiply	entities	beyond	necessity.	How	does	it	affect
our	thinking?	The	effects	that	anything	might	have	on	a	person	are	also	relative	to	that	person	(Jane	is	intrigued	by	quantum	mechanics,	but	Jack	isn't,-	loud	music	gives	Jane	a	headache,	but	not	Jack).	178.	COHN	THE	REASONS	OF	SCIENCE	255	Petri	dish	may	never	happen	in	a	living	body.	On	March	31,	Chen	admitted	his	mistake	but	nevertheless
went	on	to	make	the	following	prediction	in	a	press	release:	"All	material	things	on	earth	will	become	alive	with	their	own	spiritual	life.	As	this	process	continued,	the	characteristic	would	become	more	prevalent	in	succeeding	generations.	Brand	Blanshard,	Reason	and	Belief	(New	Haven:	Yale	University	Press,	1975),	p.	But	this	touch	of	knowledge
and	of	sweetness	is	so	deep	and	so	profound	that	it	penetrates	into	the	inmost	substance	of	the	soul.	To	take	but	one	example:	Tarot	card	readers	and	psychics	of	every	stripe	are	only	a	phone	call	—	or	a	mouse	click	—	away,	and	their	services	don't	come	cheap.	Next,	try	this	same	test	on	a	friend.	Second,	the	conclusion	of	an	argument	can	appear
after	the	premises	(as	in	arguments	1	through	5)	or	before	the	premises	(as	in	the	haunted	house	argument).	But	his	hypothesis	was	not	ad	hoc,	for	it	could	be	independently	verified.	Most	would	want	to	take	into	account	the	probability	that	the	proposed	effects	would	happen.	lution	yet?"	Gish	writes	as	if	the	lack	of	human	witnesses	makes	the	two
the—	RICHARD	DAWKINS	ories	untestable	and	therefore	religious.	Gehlbach,	Stephen.	Simon	Newcomb,	"Modern	Occultism,"	in	A	Skeptic's	Handbook	oj	Parapsychology,	ed.	We	know,	for	example,	that	trustworthy	is	to	if	we	treat	people	with	kindness	and	respect,	they	will	usually	return	trust	him.	You	fall	asleep	on	your	bed.	In	other	words,	those
people	are	at	greater	risk.	Nevertheless,	the	Babylonians	were	convinced	that	every	feature	of	a	sacrificed	liver	—	its	shape,	its	blood	vessels,	its	lobes,	and	so	on	—	disclosed	something	about	the	future.	They	watched	as	they	floated	above	their	own	bodies.	Can	a	culture	or	society	make	something	right	by	simply	believing	it	to	be	right?	A	property
had	by	a	whole	but	not	by	its	parts	is	called	an	emergent	property.	Is	it	not	an	astonishing	set	of	coincidences	—	astonishing,	that	is,	to	anyone	who	doubts	an	external	world	—	that	everybody	sees	essentially	the	same	phaneron	[phenomena]?	Accepting	that	a	intolerantly	toward	vectors	of	rival	faiths,	virus	might	be	difficult	to	detect	in	your	own	in
extreme	cases	even	killing	them	or	advomind,	what	telltale	signs	might	you	look	out	cating	their	deaths.	This	principle	holds	regardless	of	what	spin	the	media,	advertisers,	and	other	nonscientists	try	to	put	on	the	meaning	of	a	medical	study.	The	principles	discussed	in	this	book	can	help	you	evaluate	any	claim	—	not	just	those	dealing	with	weird
phenomena.	Premises	are	irrelevant	if	they	have	no	bearing	on	the	truth	of	the	conclusion.	Mars	has	air	and	water.	Rejecting	these	notions	is	liberating	and	empowering.	—JEAN	DE	LA	BRUYÈRE	What's	more,	if	society	were	infallible,	it	would	be	impossible	to	disagree	with	society	and	be	correct.	Determine	whether	any	of	these	predictions	came
true.	There	is	no	evidence	that	Zabon	and	Nogi	were	psychic	or	in	any	other	way	unusual.	How	to	think	about	weird	things:	critical	thinking	for	a	new	age	/	Theodore	Schick,	Jr.,Lewis	Vaughn,-	forward	by	Martin	Gardner.	94.	This	belief	would	be	true	if	predictions	followed	from	individual	hypotheses	alone,	but	182	SEVEN:	SCIENCE	AND	ITS
PRETENDERS	A	B	they	don't.	Stephen	Jay	Gould,	"Hooking	Leviathan	by	Its	Past,"	Natural	History,	May	1994.	A	hypothesis	threatened	by	recalcitrant	data	can	often	be	saved	by	postulating	entities	or	properties	that	account	for	the	data.	Beynam,	"Quantum	Physics	and	Paranormal	Events,"	in	Future	Science,	White	and	Krippner,	pp.	The	scores	of
papers	and	reports	alleged	to	be	proof	of	TT's	validity	turn	out	to	be	speculation,	commentary,	or	seriouslyflawedstudies.19	The	hypothesis	conflicts	with	a	great	deal	of	experience	regarding	the	existence	of	forces	involving	the	human	body.	If	it's	solely	a	product	of	your	mind,	this	convergence	is	more	difficult	to	account	for.	McKinley	and	Garfield
were	both	shot	in	September,	in	the	first	year	of	their	current	terms.	"Can't	you?"	the	Queen	said	in	a	pitying	tone.	Many	true	believers	have	never	taken	this	elementary	step.	At	its	best,	a	journal	like	Social	Text	raises	important	issues	that	no	scientist	should	ignore	—	questions,	for	example,	about	how	corporate	and	government	funding	influence
scientific	work.	Samples	that	have	been	successfully	analyzed	usually	turn	out	to	be	bogus.	And	again	he	who	admits	this	has	admitted	that	something	is	true	apart	from	demonstration.6	In	other	words,	the	law	of	noncontradiction	can't	be	demonstrated	to	someone	who	won't	say	something	definite,	for	demonstration	requires	that	our	words	mean
one	thing	rather	than	another.	Let	us	try	to	take	Watson	seriously	for	a	moment	longer.	But	why	do	we	fall	for	it?	H.,"	that	Reagan	would	be	wounded	in	the	chest,	that	there	would	be	a	"hail	of	bullets,"	and	that	the	fateful	day	would	occur	in	the	last	week	of	March	or	first	week	of	April.	After	they	don't	know,	the	machine	was	attached,	he	decided	to
see	what	would	happen	if	he	but	that	they	know	burned	one	of	its	leaves.	The	criterion	at	work	here	is	this:	Other	things	being	equal,	the	best	hypothesis	is	the	simplest	one,	that	is,	the	one	that	makes	the	fewest	assumptions.	It	was	first	told	by	author	Lyall	Watson,	who,	in	his	1979	book	Lifetide,	said	he	gleaned	it	from	scientists,	and	it's	been
repeated	by	countless	other	writers.	Since	only	two	monkeys	learned	potato	washing	during	1958	(according	to	Watson's	own	citation),	one	of	them	must	have	been	the	"Hundredth	Monkey."	Watson	leaves	"unspecified"	which	monkey	it	was,	so	I	am	"forced	to	improvise"	and	"say,	for	argument's	sake"	that	it	was	Zabon.	Or	did	the	headache	go	away
on	its	own?	ISBN	0-07-287953-X	1.	I	n	your	society	it	may	be	a	duck,	but	in	mine	it's	not;	reality	is	socially	constructed,"	said	the	third	man/	"Your	conceptual	scheme	may	classify	it	as	a	dijck,	but	mine	doesn't^«	reality	is	constituted	by	conceptual	schemes,"	said	thé	fourth.	For	example,	prior	to	the	various	missions	to	Mars,	NASA	scientists	may	have
argued	as	follows:	The	Earth	has	air,	water,	and	life.	Are	those	who	claim	to	know	by	intuition	claiming	to	have	extrasensory	perception?	The	witnesses	simply	saw	the	light	show	produced	by	the	breakup	of	a	rocket.	All	hypotheses,	in	this	sense,	are	born	refuted	and	die	refuted."17	Nonetheless,	we	give	credence	to	some	and	not	others.	The
conference	was	set	up	by	Alan	Trachtenberg,	M.D.,	a	former	acting	director	of	the	Office	of	Alternative	Medicine	(OAM)	and	an	advocate	of	acupuncture.	In	this	myth	the	individual	as	a	responsible	agent	disappears,-	what	empowers	is	no	longer	the	moral	force	of	one's	beliefs,	not	their	empirical	status,	rather,	it	is	the	number	of	people	who	share
them.	The	answer	is	that	half	a	wing	is	better	than	none.	Many	animals	leap	from	bough	to	bough,	and	sometimes	fall	to	the	ground.	A	good	indication	of	the	quality	of	someone's	judgment	is	to	be	found	in	the	recognition	he	or	she	has	received	from	his	or	her	peers.	It's	also	possible	that	the	experimenters	interpreted	the	subject's	reports	in
accordance	with	their	own	expectations.	The	rest	of	the	chapter	demonstrates	how	we	authors	have	already	put	this	formula	to	work	to	assess	several	popular,	extraordinary	claims	and	arrive	at	supportable	conclusions.	Any	hypothesis	that	does	N	I	N	E	:	C	A	S	E	S	T	U	D	I	E	S	IN	T	H	E	E	X	T	R	A	O	R	D	I	N	A	R	Y	so	gets	extra	points.	•	You	know	that
no	one	has	ever	disproved	the	claim.	Today,	the	theory	and	practice	of	Hahnemann's	homeopathy	are	still	intact.	—JULES	HENRI	POINCARÉ	R	E	A	S	O	N	S	AND	E	V	I	D	E	N	C	E	117	Great	intellects	are	skeptical.	Horowitz,	D.	If	a	prediction	can	be	derived	from	a	hypothesis	and	its	188	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S
Falsification	and	Psychoanalysis	Many	writers	have	concurred	with	one	of	Popper's	assertions,	which	is	that	psychoanalysis	is	not	a	legitimate	scientific	theory	because	it	can't	be	falsified.	They	criticize	the	existing	studies,-	they	do	bigger	and	better	studies.	Many	herbs	have	reputations	in	folklore	as	potent	remedies,	yet	are	actually	ineffective	for
the	recommended	uses	or	are	highly	toxic.	These	were	unique,	unrepeatable	events	of	the	past	that	appear	most	irracannot	be	observed	in	nature	or	recapitulated	in	the	laboratory.	Since	the	time	of	Thaïes	(arguably	the	West's	first	scientist),	simplicity	has	been	an	important	criterion	of	theory	selection.	They're	unable	to	see	beyond	the	narrow
confines	of	their	pet	theories.	Bates,	University	of	Missouri-Columbia,David	A.	So,	once	again,	the	astrologers	demonstrated	no	unusual	knowledge.	In	each,	the	conclusion	does	not	follow	from	the	premises.	Who	wins	such	court	cases	is	often	determined	by	the	strength	of	the	analogical	arguments	presented.	Take	the	moon,	for	instance.	The	people
of	Ireland	have	believed	in	leprechauns	for	centuries.	Some	say	that	love	is	possible	only	between	people	with	the	same	color	aura.	This	predictive	failure	did	not	move	Copernicus	and	his	followers	to	abandon	the	theory,	however,	for	they	believed	that	stars	were	too	far	away	to	exhibit	parallax.	The	form	of	an	argument	can	be	represented	in	many
different	ways,	but	one	of	the	most	effective	is	to	substitute	letters	for	the	statements	contained	in	the	argument.	16.	He	had	learned	the	alphabet,	and	when	he	was	asked	a	word	problem,	he	would	spell	out	the	answer	in	German	by	tapping	once	for	"A,"	twice	for	"B,"	and	so	on.	In	fact,	following	two	minutes	of	safety	instructions,	our	participants
chant	"hot	coals"	as	they	stride	across	the	glowing	bed.	To	fail	to	consider	alternative	explanations	—	including	the	variable	and	self-limiting	nature	of	illness,	the	placebo	effect,	and	the	presence	of	hidden	causes	—	is	to	risk	committing	the	fallacy	of	false	cause.	They	promise	quick,	dramatic,	simple,	painless,	or	drugless	treatment	or	cures.	A
prediction	tells	us	that	if	certain	conditions	are	realized,	then	certain	results	will	be	observed.	It	seems	amazing	because	we	normally	don't	think	about	the	millions	of	telephone	calls	made	each	day	and	we	don't	remember	the	thousands	of	times	we	have	thought	of	someone	when	they	haven't	called.30	Selective	memory	is	also	at	work	in	many	cases
of	seemingly	prophetic	dreams.	This	tale	has	been	told	and	retold	in	a	best-selling	book	by	Ken	Keyes	called	The	Hundredth	Monkey,	in	a	film	with	the	same	name,	and	in	several	articles.	Count-	airliner.	Geoffrey	Dean	and	Arthur	Mather,	after	reviewing	over	seven	hundred	astrology	books	and	three	hundred	scientific	works	on	astrology,	concluded:
Astrology	today	is	based	on	concepts	of	unknown	origin	but	effectively	deified	as	"tradition."	Their	application	involves	numerous	systems,	most	of	them	disagreeing	on	fundamental	issues,	and	all	of	them	supported	by	anecdotal	evidence	of	the	most	unreliable	kind.	There	are	few	things	that	I	should	claim	to	know,	but	that	at	least	is	among	them,
whatever	else	is."6	The	point	that	Plato	is	trying	to	make	here	is	that	while	having	I	16	FIVE:	KNOWLEDGE,	BELIEF.AND	EVIDENCE	right	opinions	(true	beliefs)	may	be	a	necessary	condition	for	knowledge,	it	is	not	sufficient	—	there	must	be	something	more	to	having	knowledge	than	just	having	true	beliefs.	Madey	and	T	Gilovich,	"Effect	of
Temporal	Focus	on	the	Recall	of	Expectancy-Consistent	and	Expectancy-Inconsistent	Information,"	Journal	oj	Personality	and	Social	Psychology	65	(1993):	4	5	8	-	6	8	.	One,	though,	may	emerge	as	the	best	N	I	N	E	:	C	A	S	E	S	T	U	D	I	E	S	IN	T	H	E	E	X	T	R	A	O	R	D	I	N	A	R	Y	hypothesis	of	them	all,	strong	and	tall	because	it	rests	on	afirmbase	of	good
reasons.	If	they	didn't,	the	experiment	would	be	worthless.	Still,	many	people	do	accept	claims	of	effectiveness	based	solely	on	animal	research.	As	a	ship	sailed	farther	out	to	sea,	the	light	from	the	lower	part	would	curve	into	the	ocean	before	the	light	from	the	upper	part	did,	thus	making	the	lower	part	invisible	before	the	upper	part.11	So	we	can
maintain	the	view	that	the	Earth	is	flat	as	long	as	we're	willing	to	change	our	view	of	the	nature	of	light.	But	her	Uncle	82	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	EXPERIENCE	Joe	owns	a	Toyota,	and	it	has	given	him	nothing	but	trouble.	Curiosities	and	wonders.	There	are,	however,	other	reasons	that	people	offer	in	support	of
claims	about	the	effectiveness	of	treatments.	The	real	purpose	of	When	a	scientific	theory	starts	relying	on	ad	hoc	hypotheses	to	be	scientific	method	is	saved	from	adverse	data,	it	becomes	unreasonable	to	maintain	belief	in	to	make	sure	Nature	that	theory.	The	problem	with	the	appeal	to	faith	is	that	it	is	unenlightening,it	may	tell	us	something	about
the	person	making	the	appeal,	but	it	tells	us	nothing	about	the	proposition	in	question.	•	36	percent	believe	in	telepathy,	or	communication	between	minds	without	using	the	traditional	five	senses.	Reason	and	Commitment.	Not	all	arguments	from	part	to	whole	are	fallacious,	for	there	are	some	properties	that	parts	and	wholes	share.	This	study	added
angina	pectoris	to	the	long	list	of	ailments	susceptible	to	the	placebo	effect.	Through	the	use	of	reason	alone	we	can	see	that	these	concepts	necessarily	go	together.	So	what	ereates	the	illusion	of	change?	Have	you	ever	been	in	the	shower	and	heard	the	phone	ring,	only	to	realize	that	the	ringing	was	all	in	your	mind?	It's	about	how	to	think	clearly
and	critically	about	what	we	authors	have	dubbed	weird	things	—	all	the	unusual,	awesome,	wonderful,	bizarre,	and	antic	happenings,	real	or	alleged,	that	bubble	up	out	of	science,	pseudoscience,	the	occult,	the	paranormal,	the	mystic,	and	the	miraculous.	Read	the	argument	and	indicate	the	role	that	each	statement	plays	—	for	example,	premise,
conclusion,	question,	example	or	illustration,	background	information,	or	reiteration	of	a	premise	or	the	conclusion.	The	number	of	studies	below	the	chance	level	needed	to	explain	away	the	apparent	success	of	the	ganzfeld	experiments	is	far	fewer	than	the	224	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	number	required	at	the	chance
level.	Another	is	that	a	poltergeist	(a	mischievous	spirit)	has	somehow	caused	your	car	not	to	start.	Precognition,	then,	is	a	form	of	fortune-telling—	it's	seeing	into	the	future.	68.	Scientists	are	human,	too,-	as	such,	they	sometimes	allow	their	commitment	to	their	own	work	to	bias	their	perception	and	their	judgment.	In	1993,	one	of	the	original
hoaxers	confessed	shortly	before	his	death	that	the	whole	charade	had	been	hatched	by	his	stepfather	with	Wilson	as	an	accomplice.	The	participants	are	encouraged	to	shout	at	the	silverware	and	to	"disconnect"	by	deliberately	avoiding	looking	at	what	their	hands	are	doing.	What	we	must	not	forget	is	that,	as	mathematician	Alfred	Korzybski
famously	noted,	"the	map	is	not	the	territory."24	People	using	different	maps	are	not	necessarily	traversing	different	territories,	and,	contrary	to	what	Kuhn	seems	to	suggest,	changing	the	map	we're	using	doesn't	change	the	territory	we're	traversing.	FIELD	PROBLEM	Some	people	may	believe	certain	statements	so	strongly	that	no	evidence	could
possibly	compel	them	to	change	their	minds.	Such	an	interpretation	serves	as	a	counterexample	to	the	claim	that	the	argument	is	valid.	I	could	not	think	of	any	human	behavior	which	could	not	be	interpreted	in	terms	of	either	theory.	12.	Unfortunately,	logically	fallacious	arguments	can	be	psychologically	compelling.	Yes,	quantum	mechanics	has	its
subjective	tinge.	The	American	Heritage	Dictionary	oj	the	English	Language	(Boston:	Houg	Mifflin,	1970),	p.	3	7	4	-	7	5	.	To	have	knowledge,	then,	we	must	have	adequate	evidence,	and	our	evidence	is	adequate	when	it	puts	the	proposition	in	question	beyond	a	reasonable	doubt.	Nevertheless,	in	an	important	sense,	the	world	is	a	product	of	a
conceptual	scheme.	They	claim	to	have	a	secret	cure	or	one	that	is	recognized	in	other	parts	of	the	world	but	not	yet	known	or	accepted	in	the	United	States.	If	you	have	scars	on	your	body,	then	you	have	been	abducted	by	space	aliens.	But	astrology	was	not	the	Babylonians'	first	or	even	preferred	method	of	prophecy.	Hempel,	Philosophy	oj	Natural
Science,	p.	One	is	that	"like	cures	like"	—	symptoms	of	a	sick	person	can	be	cured	by	substances	that	actually	produce	the	same	symptoms	in	healthy	people.	Jones	explain:	The	power	of	suggestion	to	alter	body	function	is	well	established	by	research	with	hypnosis.	These	doubts	can	be	removed	by	setting	up	a	double-blind	experiment	in	which
neither	the	subjects	taking	the	pills	nor	the	experimenters	themselves	know	which	subjects	received	the	drug.	What,	then,	is	it	determined	by?	"Chester	Alan	Arthur"	and	"Theodore	Roosevelt"	have	seventeen	letters	each.	—ALBERT	EINSTEIN	ON	KNOWING	THE	FUTURE	2	7	The	Psychic	Scorecard	Tabloid	newspapers	often	publish	the	predictions
of	professional	psychics.	Intelligent	Design	Recently,	a	similar	objection	has	been	made	at	the	molecular	level.	Searle,	John.	Similarly,	the	fashionable	notions	that	people	create	their	own	reality	or	create	reality	by	consensus	have	little	to	recommend	them.	Ad	hoc	literally	means	"for	this	case	only."	It's	not	simply	that	a	hypothesis	is	designed	to
account	for	a	particular	phenomenon	that	makes	it	ad	hoc	(if	that	were	the	case,	all	hypotheses	would	be	ad	hoc).	40ff.	The	Bible	does	not	contain	any	detailed	descriptions	of	Jesus'	physical	appearance.	Walking	on	hot	coals	without	sustaining	injurv	is	not	a	miraculous	feat.2	-*ï.	Since	over	one-third	of	those	people	who	ingest	a	substance	and	believe
that	it	is	a	painkiller	will	experience	pain	reduction	even	if	the	substance	has	no	painkilling	properties,	you	need	to	devise	a	test	that	will	take	the	placebo	effect	into	account.	What	is	her	evidence	to	support	this	claim?	Assignment:	Examine	the	following	statements.	Is	that	strange	conjunction	of	events	a	case	of	cosmic	synchronicity	or	just	our
inability	to	appreciate	the	true	probabilities?	Attention	became	focused	on	January	1,	1844.	—	A	L	D	O	U	S	HUXLEY	R	E	A	L	I	T	Y	IS	S	O	C	I	A	L	L	Y	C	O	N	S	T	R	U	C	T	E	D	95	The	Sokal	Hoax	New	Agers	are	not	the	only	ones	who	believe	that	reality	is	socially	constructed.	(2)	The	universe	is	like	a	living	thing	because	there	is	a	constant	circulation	of
matter	and	each	part	operates	to	preserve	itself	as	well	as	the	whole.	Hypotheses,	however,	can't	be	tested	in	isolation,	for	as	we've	seen,	hypotheses	have	observable	consequences	only	in	the	context	of	a	background	theory.	The	train	of	reasoning	ran,	"Here	is	a	gentleman	of	a	medical	type,	but	with	the	air	of	a	military	man.	Gehlbach.	69.	And	just
as	bigger	branches	support	more	branches	than	little	ones,	so	fundamental	beliefs	support	more	beliefs	than	ancillary	ones.	For	them,	mystical	experiences	are	the	result	of	entering	into	a	peculiarly	intimate	relationship	with	Him.	Once	the	general	type	of	hallucination	is	established,	it	is	easy	to	harmonize	individual	differences	in	the	accounts.	Ilga
Kirks	could	correctly	interpret	the	lip	and	throat	movements	made	by	people	thinking	to	themselves.	Unfortunately,	we	can	deceive	ourselves	about	our	dispositional	mental	states.	Scheiber,	"Therapeutic	Touch:	Evaluating	the	'Growing	Body	of	Evidence'	Claim,"	Scientific	Review	oj	Alternative	Medicine	(Fall/Winter	1997):	13-15.	They	entered	6	ONE:
I	N	T	R	O	D	U	C	T	I	O	N	:	CLOSE	ENCOUNTERS	W	I	T	H	THE	STRANGE	Pseudoteachers	Two	social	scientists	—	sociologist	Ray	Eve	and	anthropologist	Dana	Dunn	of	the	University	of	Texas	at	Arlington	—	tried	to	find	out	where	pseudoscientific	beliefs	might	come	from.	According	to	one	interpretation	of	quantum	mechanics,	any	two	particles	that
have	interacted	in	the	past	remain	inseparably	linked,	so	that	whatever	happens	to	one	can	instantaneously	affect	the	other,	no	matter	how	far	apart	they	have	become.	Imre	Lakatos,	"The	Methodology	of	Scientific	Research,"	Philosophical	Papers	(New	York:	Cambridge	University	Press,	1977),	vol.	You	are	God.	Popper's	theory	is	hard-pressed	to
explain	why	this	is	so.	We	give	you	the	essential	guides	"because"to	a	for	weighing	evidence	and	drawing	well-founded	conclusions.	List	at	least	ten	events	that	could	be	considered	a	fulfillment	of	this	prediction.	In	5,	it's	the	experience	of	past	generations	or	social	groups.	We	can't	make	something	true	just	by	believing	it	to	be	true.	Klass,	"UFOs,"	in
Science	and	the	Paranormal	(New	York:	Scribner's,	1981),	pp.	Therefore,	the	ghosts	must	be	a	figment	of	her	imagination.	(Such	a	study	is	then	referred	to	as	a	placebocontrolled	trial.)	Placebos	are	given	as	if	they're	effective	therapy	because,	T	H	E	REASONS	OF	S	C	I	E	N	C	E	263	as	mentioned	earlier	in	this	chapter,	many	people	experience	signs
of	improvement	even	when	they're	given	a	worthless	treatment	(the	placebo	effect).	When	they	all	hold	that	no	sufficient	grounds	for	a	positive	opinion	exist,	the	ordinary	person	would	do	well	to	suspend	judgment.	As	a	result,	creationism	explains	nothing,-	its	scope	is	nil.	Relativists	might	use	force	to	get	a	person	to	agree	with	them	because	they
have	no	other	recourse.	Do	you	believe	that	any	of	the	claims	are	true?	They're	all	a	bunch	of	phonies."	You	can't	make	a	valid	generalization	about	an	entire	class	of	things	from	observing	only	one	—	or	even	a	number	of	them.	You	may	have	heard	the	television	commercial	for	a	medicine	that	began,	"I'm	not	a	doctor,	but	I	play	one	on	TV,	and	I
recommend	.	Other	things	being	equal,	hypotheses	that	make	accurate,	unexpected	predictions	are	more	likely	to	be	true	than	hypotheses	that	don't.	O.	Medical	doctors	are,	of	course,	authorities,	assuming	they	have	shown	themselves	to	be	effective	healers.	9	3	-	9	8	.	10.	(Lakeville,	Conn.:	International	Non-Aristotelian	Library,	1933),	p.
Crumbaugh's	experiences	are	typical:	At	the	time	[1938]	of	performing	the	experiments	involved	1	fully	expected	that	they	would	yield	easily	all	the	final	answers.	But	generally	they	cannot	give	much	support	to	a	claim	that	a	treatment	is	effective.	For	example,	some	people	claim	that	one	should	believe	that	God	exists	because	the	Bible	says	so.	—
CHAIM	WEIZMANN	LOGICAL	POSSIBILITYVERSUS	PHYSICAL	IMPOSSIBILITY	Although	it's	fashionable	to	claim	that	anything	is	possible,	such	a	claim	is	mistaken,	for	there	are	some	things	that	can't	possibly	be	false,	and	others	that	can't	possibly	be	true.	Recalling	the	evening,	he	said	that	he	had	previously	been	sceptical	about	the	occult,	but
this	experience	had	convinced	him.	It's	just	another	faith	or	belief	system	or	myth,	with	no	more	justification	than	any	other.	Zusne,	Leonard,	and	Warren	H.	The	letters	stand	for	the	key	words	in	the	four	steps:	1.	Truth	does	not	change	because	it	is,	or	is	not,	believed	by	a	majority	of	the	people.	Rational	Choice	in	an	Uncertain	World.	In	this	blizzard
of	assertions,	bamboozles,	bunk,	you	hear	a	lot	of	whats,	but	seldom	any	good	whys.	They	can	show	that	taking	high	doses	of	vitamin	C	over	extended	periods	of	time	does	not	prevent	occurrence	of	the	common	cold.	Suppose	that	two	people	have	different	beliefs	about	something	they	are	looking	at.	So	there	is	no	one	best	theory	just	as	there	is	no
one	best	map.	Memory	reconstruction	was	tampered	with	by	expectancy	or	belief.24	The	same	kind	of	thing	can	happen	in	our	successful	"predictions."	After	some	event	has	occurred,	we	may	say,	"I	knew	that	would	happen,-	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	Past	Life	Remembered	or	Cryptomnesia?
Before	long,	we	thought	of	common	themes	in	the	lives	of	Zachary	Taylor	and	William	Henry	Harrison.	Philip	J.	—ALEXANDRE	DUMAS	FILS	106	The	considerations	presented	in	this	chapter	weigh	heavily	against	relativism.	difficult	because	many	of	the	X-ray	films	have	received	both	conventional	and	unconventional	treatment,	but	they	choose	to
credit	only	the	unconventional.	IMPORTANT	CONTINUING	FEATURES	This	volume	also	includes	the	following:	•	Explanations	of	thirty-one	principles	of	knowledge,	reasoning,	and	evidence	that	you	can	use	to	enhance	your	problem-solving	skills	and	sharpen	your	judgment.	Scientific	studies	aren't	in	that	line	of	work.	Works	of	this	sort	now	in	print
can	be	counted	on	your	fingers.	Wason,	eds.,	Thinking-.	That's	not	to	say	that	the	process	of	theory	construction	is	irrational,	but	it	is	to	say	that	the	process	is	not	mechanical.	Thus	the	criterion	of	simplicity	shows	us	that	the	battery	hypothesis	has	the	greater	chance	of	being	right.	Adrian	Dobbs,	a	parapsychologist,	argues	that	there's	no	good	reason
for	believing	that	ESP	signals	actually	do	violate	physical	law.	For	example,	proponents	of	the	geocentric	(Earth-centered)	view	of	the	solar	system	as	well	as	those	of	the	heliocentric	(sun-centered)	view	could	agree	that,	during	a	sunrise,	the	perceived	distance	between	the	sun	and	the	horizon	gets	larger.	But	because	of	the	weasel	popularized	by
enthusiasts)	are	now	outmoded.	His	claim	is	that	since	neither	—JOHN	LOCKE	creationism	nor	evolution	is	testable,	neither	can	be	considered	a	scientific	theory.	It	must	be	an	effective	aphrodisiac.	The	idea	is	embodied	in	the	popular	line	"It	may	not	be	true	for	you,	but	it's	true	for	me."	The	problem	is,	if	there's	no	objective	truth,	then	no	statement
is	objectively	true,	including	the	statement	"There's	no	such	thing	as	objective	truth."	The	statement	refutes	itself.	As	we've	seen,	not	only	does	accepting	such	a	hypothesis	undermine	our	claim	to	know,-	it	also	requires	rejecting	the	beliefs	it	conflicts	with.	Ibid.,	Book	IV,	1006a,	p.	Was	some	other	factor	involved?	According	to	the	physicist	Fritjof
Capra,	author	of	the	best-selling	The	Tao	of	Physics,	"What	the	Eastern	mystics	are	concerned	with	is	a	direct	experience	of	reality	which	transcends	not	only	intellectual	thinking	but	also	sensory	perception."32	Attaining	such	an	experience,	however,	often	requires	years	of	preparation	and	involves	practices	that	are	both	mentally	and	physically
taxing.	Cited	in	I.	It	also	has	little	scope,	for	it	explains	only	one	phenomenon—the	TT	"healing"	session.	Scientists	outside	France	weren't	able	to	duplicate	Blondlot's	results.	Scientific	studies	have	failed	to	provide	anyfirmsupport	for	the	claim.	1541.	It	crops	up	among	relativists	just	as	it	does	among	some	realists.	Watson's	description	of	the	event	is
refuted	in	great	detail	by	the	very	sources	he	cites	to	validate	it.	The	fact	that	we	believe	something	doesn't	justify	our	believing	it.	•	28	percent	believe	that	people	can	hear	from	or	communicate	mentally	with	someone	who	has	died.	The	operative	principle:	T	H	E	REASONS	OF	S	C	I	E	N	C	E	265	Clinical	trials	limited	by	lack	of	a	control	group,	faulty
comparisons,	or	small	numbers	generally	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	Klass,	UFO's	Explained,	p.	Many	RMT	therapists	have	studied	neither	basic	sciences	related	to	memory,	nor	the	diagnosis	of	actual	diseases	of	memory.	Here	are	the	arguments	again	with	their	parts	labeled:	1.	Warren	declared	that
several	demons	did	indeed	inhabit	the	house.	They	were	all	washed	away	in	a	great	flood,	and	the	fossils	that	remain	are	found	in	their	present	order	not	because	of	their	relative	age	but	because	of	their	relative	buoyancy.	Does	it	follow	that	they	perceive	it	differently?	But	we	are	not	alone	in	the	project.	She	was	devastated.	The	relativity	of	truth	is
not	a	theoretical	insight	but	a	moral	postulate,	the	condition	of	a	free	society,	or	so	they	see	it.	I	came	up	the	hill	where	we	came	in	sight	of	the	bay,	glanced	out	across	it,	and	saw	this	large	lump,	is	the	best	way	to	describe	it.	Not	at	all.	He	assumed	that	they	travel	in	a	circle	(known	as	an	epicycle)	around	a	point	that	is	itself	traveling	in	a	circle
around	the	Earth	(known	as	a	deferent).	ARE	THEY	REASONABLE?	140	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	The	Miracle	of	Marsh	Chapel	Timothy	Leary	was	not	the	only	person	experimenting	with	hallucinogens	at	Harvard	in	the	early	1960s.	There	is	no	contradiction	involved	in	the	notion	of	a	moon-jumping	cow.	Take
this	hypothesis,	for	example:	Rudolph	the	Red-Nosed	Reindeer—	Santa's	funny,	flying,	furry	headlight	—	is	real	and	lives	at	the	North	Pole.	Of	course,	if	we	had	not	been	exposed	to	the	retrieval	cue,	we	would	never	have	been	aware	that	the	dream	had	occurred.	But	given	our	tendency	to	overlay	our	own	patterns	onto	vague	stimuli,	it's	a	mistake	to
look	at	something	as	ambiguous	as	the	Mars	photo	and	conclude	that	it	is,	in	fact,	a	sculpted	human	face.	Coincidence?	In	1818,	after	devising	a	mathematical	interpretation	of	a	certain	passage	in	the	Book	of	Daniel,	William	Miller	concluded	that	Christ	would	return	to	Earth	and	the	world	would	come	to	an	end	sometime	between	March	21,	1843,
and	March	21,1844.	A	territory,	as	mentioned	earlier,	can	be	mapped	in	many	different	ways,	and	each	map,	provided	that	it	is	an	accurate	REALITY	IS	CONSTITUTED	BY	CONCEPTUAL	SCHEMES	105	one,	can	be	considered	true.	C.	But	none	are	consistently	repeatable,	and	many	of	the	most	impressive	experiments	have	turned	out	to	be
fraudulent.	Say	a	hundred	people	have	independently	tried	eating	a	certain	herb	and	now	swear	that	it	has	cured	them	of	cancer.	By	attending	to	subtle	behavioral	cues.	That	such	dilu10	ONE:	INTRODUCTION:	CLOSE	ENCOUNTERS	WITH	THE	STRANGE	Paranormal	Profile	Where	do	you	stand	on	these	issues?	Do	research	on	the	Internet	to
determine	which	of	the	following	statements	conflicts	with	expert	opinion:	•	Current	scientific	evidence	shows	that	"intercessory"	prayer	can	improve	people's	medical	conditions.	So	Kuhns	theory	undermines	itself—if	we	accept	his	theory	of	observation,	we	must	reject	his	history	of	science.	One	of	the	first	and	foremost	attempts	to	characterize
propositional	knowledge	can	be	found	in	the	works	of	Plato.	Few	people	ever	bother	to	check	whether	any	of	the	predictions	are	accurate.	When	there's	reason	to	think	that	any	of	these	limitations	or	conditions	may	be	present,	our	personal	experience	can't	prove	that	something	is	true.	The	experimental	group	and	the	control	group	should	be	as	alike
as	possible	in	all	important	respects.	They	account	for	this	fact	by	assuming	that	after	the	great	Flood	of	Noah,	the	simplest	forms	of	life	(marine	life)	would	be	the	first	to	be	deposited	on	the	seafloor.	What	is	meant	by	"spirit"?	—	HERACLITUS	138	The	God	of	which	Saint	John	and	Saint	Theresa	speak	is	the	God	of	the	Bible:	a	personal	being	with
thoughts,	feelings,	and	desires.	In	1936	and	1937,	a	specially	formed	Commission,	made	up	of	thirteen	professionals	representing	psychology,	physics,	medicine,	and	speech	and	hearing	disorders,	conducted	an	extensive	series	of	tests	on	Ilga	K.	Because	Copernicus's	theory	could	explain	planetary	motion	without	using	as	many	epicycles,	it	was
simpler	than	Ptolemy's.	As	they	got	closer	to	the	animals,	and	the	buffalo	appeared	to	get	larger	and	larger,	the	Ba	Mbuti	became	frightened	and	said	that	it	was	witchcraft.	245.	A	case	in	point	is	a	1997	report	of	a	national	Consensus	Conference	on	Acupuncture	held	by	the	National	Institute	of	Drug	Abuse	(NIDA),	which	is	part	of	the	National
Institutes	of	Health	(NIH).	Suppose	we	substitute	the	sentence	"Chicago	is	the	capital	of	Illinois"	for	p	and	"Chicago	is	in	Illinois"	for	q.	Vokey	and	Scott	W	Allen	(Lethbridge,	Alberta:	Psyence	Ink,	2002),	pp.	But	since	a	rat	study	is	extremely	weak	evidence	for	garlic's	effects	on	the	AIDS	virus	in	humans	(and	most	treatments	found	effective	in	animals
rarely	pan	out	in	humans),	the	headline	is	misleading.	An	electrified	vortex	might	produce	light	during	discharge,	and	sure	enough	some	eyewitnesses	have	reported	seeing	"balls	of	light"	and	other	light	phenomena	in	or	near	crop	circles.	We	will	begin,	in	Chapter	2,	by	identifying	the	distinguishing	features	of	weird	things,	and	then,	in	Chapter	3,	we
will	examine	some	of	the	psychological	factors	that	influence	our	belief	in	them.	They	reported	that	they	saw	it	pass	overhead	at	about	1,000	feet	up,-	what	they	saw	was	a	huge,	metallic	craft	moving	in	silence.	If	you	persisted	in	such	a	belief,	you	would	be	irrational.	This	simple	structure,	though,	can	have	many	configurations.	Creationism	is	not	a
fruitful	theory	because	it	hasn't	predicted	any	novel	facts.	Insects	that	have	developed	a	resistance	to	pesticides	and	bacteria	that	have	developed	a	resistance	to	antibiotics	are	just	two	examples	of	biological	evolution	familiar	to	us	all.	Eugene	Emery	Jr.,	Nutrition	Forum,	January/February	1989,	p.	2	4	.	See	also	Harold	J.	\	'	236	E	I	G	H	T	:	HOW	TO
ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	in	the	way	they	feel.	Call	for	appt	—CLASSIFIED	AD	The	Placebo	Effect	A	peculiar	fact	about	people	is	that	sometimes	even	if	they're	given	a	treatment	that's	inactive	or	bogus,	they'll	respond	with	an	improvement	PERSONAL	EXPERIENCE	235	îT*r~3»	f	»	s	-	?	Such	a	theory	explains	nothing.	He	checked	to	see	if
Watson's	story	accurately	reflected	what	was	contained	in	the	research	reports.	Object	B	has	properties	F,	G,	H,	etc.	The	Bavarians?	C	O	H	E	R	E	N	C	E	AND	J	U	S	T	I	F	I	C	A	T	I	O	N	127	But	suppose	that	it	wasn't	only	Koresh	who	believed	he	was	God,suppose	(as	is	likely)	that	all	his	followers	did,	too.	Jensen	and	two	other	practitioners	were	tested	in
a	study	published	in	the	September	28,	1979	Journal	oj	the	American	Medical	Assoc	ation.	To	draw	such	a	conclusion	is	to	commit	an	elementary	fallacy	of	reasoning.	135-36.	On	this	view,	which	is	known	as	the	"many	worlds	interpretation"	of	quantum	mechanics,	everything	that	can	happen	does	happen	in	a	parallel	universe.	Also	in	the	second
argument,	there	is	no	guarantee	that	you	have	been	abducted	by	space	aliens	if	you	have	scars	on	your	body.	81.	All	that	is	required	is	that	it	explain	the	evidence	and	account	for	it	better	than	any	of	its	competitors.	They	also	say	that	the	practitioners	and	promoters	of	quackery	often	have	the	following	characteristic	behavior	patterns:	1.	Lévitation	is
possible.	He	only	denies	that	every	biological	system	arose	through	natural	selection.	54.	RMT	purportedly	is	undertaken	to	help	patients	recover	from	the	effects	of	sexual	abuse	from	childhood,-	however,	at	the	onset	of	RMT	there	is	no	evidence	that	such	abuse	ever	occurred.	The	point	is	this:	New	study	results	that	conflict	with	well-established
findings	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	10	In	it,	Pearce	asserted	that	people	have	a	hand	in	shaping	physical	reality	—	even	the	laws	of	physics.	Another	reason	is	that	they	are	usually	better	judges	of	that	information	than	we	are.	Freeman,	1968),	pp.	During	the	first	ten	blocks	(250	but60	T	H	R	E	E	:	L	O
O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	Nothing	is	so	easy	as	ton	pushes),	the	buzzer	randomly	indicated	that	the	subject	had	to	deceive	one's	self,	pushed	the	correct	button	a	certain	percentage	of	the	time.	Robert	Schadewald,	"Some	Like	It	Flat,"	in	The	Fringes	oj	Reason-.	•	You	have	empirical	evidence	that	the	claim	is
true.	Once	they	are	tied	down,	they	become	knowledge."8	For	Plato,	then,	knowledge	is	true	belief	that	is	grounded	in	reality.	No	one	has	to	take	anybody's	word	for	anything.	Neher,	Psychology	oj	Transcendence,	p.	Without	a	hypothesis	to	guide	our	investigations,	there	is	no	guarantee	that	the	information	gathered	would	help	us	accomplish	that
goal.	You	can	learn	a	lot	by	seriously	examining	such	challenges	to	basic	assumptions	about	what	we	know	(or	think	we	know)	and	how	we	know	it.	Probably	the	most	influential	articulation	of	this	idea	was	a	book	called	The	Crack	in	the	Cosmic	Egg	by	Joseph	Chilton	Pearce.	Not	only	that,	but	the	habit	seems	to	have	jumped	natural	barriers	and	to
have	appeared	spontaneously,	like	glycerin	crystals	in	sealed	laboratory	jars,	in	colonies	on	other	islands	and	on	the	mainland	in	a	troop	at	Takasakiyama.13	It	is	proof	of	a	base	and	low	mind	for	one	to	wish	to	think	with	the	masses	or	majority	merely	because	the	majority	is	the	majority.	sentiments	.	Maureen	O'Hara,	"Of	Myths	and	Monkeys:	A
Critical	Look	at	Critical	Mass,"	in	Schultz,	Fringes	oj	Reason,	pp.	The	ark,	of	course,	presents	a	problem.	As	for	eyewitness	reports,	critics	have	pointed	out	the	unreliability	of	eyewitness	accounts	generally	and	the	fact	that	there	are	many	things	in	Loch	Ness	that	an	honest	and	sober	person	can	mistake	for	a	lake	monster:	floating	logs,	boat	wakes,
birds,	otters,	and	hoaxed	monsters.	There	was	in	fact	nothing	except	a	faint	shadow	cast	by	a	curtain	moving	in	a	slight	breeze.	Not	all	explanations	are	equally	good,	however.	Reality,"	Skeptical	Inquirer	20	(March/April	1996).	Similarly,	it	has	been	claimed,	four-dimensional	objects	can	create	the	illusion	of	change	by	being	projected	onto	the	screen
of	consciousness	one	slice	People	like	us,	who	believe	in	physics,	know	that	the	distinction	between	past,	present	and	future	is	only	a	stubborn,	persistent	illusion.	When	it	comes	to	knowledge,	there	is	no	safety	in	numbers.	But	if	it's	true	that	you	will	get	up	at	8:00	A.M.,	you	cannot	possibly	not	get	up	at	8:00	A.M.	You	cannot	get	up	at	7:59	A.M.,	for
example,	because	if	you	did,	it	would	not	be	true	that	you	will	get	up	at	8:00	A.M.	So	if	the	future	T	W	O	:	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	James	Brolin."	If	it's	secret,	how	are	we	supposed	to	confirm	it?)	He	said	Nicolas	Cage	and	Lisa	Marie	Presley	would	marry,	and	that	Who	Wants	to	Be	a	Millionaire	would	be	cancelled.	The
details	up	to	this	point	in	the	study	are	clear,	but	one	has	to	gather	the	rest	of	the	story	from	personal	anecdotes	and	bits	of	folklore	among	primate	researchers,	because	most	of	them	are	still	not	quite	sure	what	happened.	Even	the	course	of	cancer	is	variable.	If	someone	denies	a	se	lf-	e	vident	proposition,	the	burden	of	proof	is	on	them	to	provide	a
counterexample.	To	the	best	of	our	knowledge,	the	universe	contains	only	four	forces:	gravity,	electromagnetism,	the	strong	nuclear	force,	and	the	weak	nuclear	force.	Only	two	monkeys	learned	to	wash	potatoes	during	that	year,	young	females	named	Zabon	and	Nogi.	Say,	for	much	you	put	into	it	example,	that	someone	claims	that	yesterday
thousands	of	cats	and	that	counts,	but	how	dogs	rained	down	from	the	sky	in	Texas.	(It	is	not	even	idiomatic,	unless	the	object	of	the	transitive	verb	can	be	taken	as	understood.)	Observation	is	always	selective.	42.	They	proclaimed:	We,	the	undersigned	—	astronomers,	astrophysicists,	and	scientists	in	otherfields—	wish	to	caution	the	public	against
the	unquestioning	acceptance	of	the	predictions	and	advice	given	privately	and	publicly	by	astrologers.	29.	People	can	project	their	astral	bodies	out	of	their	physical	bodies	and	travel	to	distant	places.	Such	freedom	is	best	supplied	by	the	open	contingency	of	evolution.	For	example,	consider	this	argument:	"(i)	Only	man	is	rational,	(ii)	No	woman	is	a
man.	People	can	have	numerous	emotional	motivations	for	believing	We	are	constantly	misled	by	the	ease	a	claim	about	the	efficacy	of	a	treatment.	Until	this	peculiar	form	of	hypersensory	awareness	was	discovered,	she	was	thought	to	be	telepathic.	Cited	in	Murphy,	Evolution,	Morality,	p.	"To	you	its	a	duck,	but	to	me	it's	not	a	duck,	for	we	each
create	our	own	realitv,"	said	the	second	man.	Around	the	same	time,	two	people	in	Ohio	saw	it	too.	This	practice	is	followed	to	avoid	having	knowledge	of	the	experiment	taint	the	results.	Consider,	for	example,	the	miracle	of	the	parting	of	the	Red	Sea.	People	sometimes	use	the	word	argument	to	refer	to	a	quarrel	or	verbal	fight.	N.	This	book	is
designed	to	acquaint	you	with	those	principles	and	procedures	and	to	explain	why	any	attempt	to	get	at	the	truth	should	employ	them.	The	map	provided	by	biology	may	contain	very	few	of	the	concepts	contained	in	the	map	provided	by	physics,	just	as	a	topographical	map	may	contain	very	few	of	the	symbols	contained	in	a	road	map.	62	Thus	there	is
no	known	way	that	stars	or	planets	could	significantly	affect	us.	What	besides	true	belief	do	you	need	in	order	to	have	knowledge?	If	reverse	speech	did	exist	it	would	be,	at	the	very	least,	a	noteworthy	scientific	discovery.	If	experience	of	God	could	be	induced	by	a	chemical,	then	what	did	that	say	about	all	the	regalia	and	ritual	of	institutional
religion?47	As	William	James	tells	us,	"For	aught	we	know	to	the	contrary,	103	or	104	degrees	Fahrenheit	might	be	a	much	more	favorable	temperature	for	truths	to	germinate	and	sprout	in,	than	the	more	ordinary	bloodheat	of	97	or	98	degrees."	48	James's	point	is	that	since	body	chemistry	plays	a	role	in	the	production	of	all	our	beliefs,	we	can't
reject	a	belief	simply	because	it	can	be	shown	to	have	an	organic	cause.	Issues,	Theories,	and	Techniques	(Washington,	D.C.:	National	Academy	Press,	1988),	p.	For	one	thing,	the	evidence	could	easily	support	alternative	hypotheses	—	perhaps	the	potato-washing	habit	wasn't	really	spread,	but	resulted	from	independent	experimentation	and	learning
by	different	monkeys	(in	other	words,	other	monkeys	learned	it	the	way	Imo	did).	You	might	die	of	a	misprint.	Case	in	point:	On	March	3,	1968,	a	UFO	was	sighted	by	multiple	witnesses	in	several	states.	Herbert	Feigl	and	May	Brodbeck	(New	York:	AppletonCentury-Crofts,	1953),	pp.	The	experimenters	were	told	that	their	task	was	to	replicate	the
results	achieved	in	previous	experiments.	192	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Nazi	Cosmology	Velikovsky	wasn't	the	first	to	try	to	explain	anHörbiger	argued	that	these	blocks	of	ice	folcient	myths	in	terms	of	celestial	events.	This	trick	is	technically	P	E	R	C	E	I	V	I	N	G	:	T	R	U	E	OR	FALSE?	Research	has	shown	that	our
physical	characteristics	are	determined	by	the	information	encoded	in	our	genes.	In	the	first	decade	of	the	twentieth	century,	he	investigated	Eusapia	Palladino,	the	world-famous	medium	(a	person	said	to	contact	spirits).	If	it	tells	us	that	they	are	invisible	but	sensitive	to	heat	and	capable	of	emitting	sounds,	it	can	be	tested	by	putting	a	fluorescent
light	in	boiling	water	and	listening	for	tiny	screams.	A	lot	of	people	used	to	believe	that	the	Earth	was	flat,	but	that	certainly	didn't	make	it	so.	For	me	that	truth	is	the	ultimate	freedom	and	the	ultimate	responsibility.2	The	mind	does	not	create	what	it	perceives,	any	more	than	the	eye	creates	the	rose.	Duane	Gish,	senior	vice	president	of	the	Institute
for	as	rational	creatures,	Creation	Research,	explains,	"There	were	no	human	witnesses	to	the	above	brutes,	is	that	origin	of	the	Universe,	the	origin	of	life	or	the	origin	of	a	single	livwherein	men	often	ing	thing.	The	subjects	had	simply	been	asked	a	question	that	presupposed	a	stop	sign	and	thus	created	the	memory	of	one	in	their	minds.28	These
studies	put	in	doubt	any	long-term	memory	that's	subjected	to	leading	questions	or	is	evoked	after	exposure	to	a	lot	of	new,	seemingly	pertinent	information.	•	28	percent	believe	in	astrology,	or	that	the	position	of	the	stars	and	planets	can	affect	people's	lives.	Try	to	preserve	as	much	of	the	original	letter	as	possible.	The	passage	consists	of	three
descriptive	claims,	but	they	are	not	supporting	a	conclusion.	Jack	and	Janet	Smurl	lived	there	with	their	four	children	with	all	these	weird	and	claimed	that	the	demons	were	terrorizing	them.	But	the	authority	must	be	qualified	to	speak	on	the	question	at	issue.	Now	here	are	deductively	invalid	versions	of	these	arguments:	If	Socrates	is	a	dog,	he	is
mortal.	Homeopathic	drugs	are	diluted	for	maximum	power	—	and	are	often	so	watered	down	that	not	one	molecule	of	the	original	substance	remains.	Loftus,	D.	That's	not	to	say	that	they	don't,-	it's	just	to	say	that	no	one	has	given	us	a	plausible	theory	of	how	they	do.	Their	relocation	to	the	center	of	the	Earth	was	necessary	to	escape	the	effects	of
the	radiation	produced	by	the	war.	What	if	there	were	people	who	could	read	your	thoughts,	see	what	you're	doing	every	minute	of	the	day,	and	control	your	body	with	their	minds?	But	to	defend	framework	relativism	non-relativistically	is	to	give	it	up,	since	to	defend	it	in	this	way	is	to	acknowledge	the	legitimacy	of	framework-neutral	criteria	of
assessment	of	claims,	which	is	precisely	what	the	framework	relativist	must	deny.	Popper	is	not	unaware	of	this	method	of	saving	theories	from	negative	evidence.	He	was	stepping	too	close	to	the	edge,	making	the	dirt	cascade	to	the	rocks	far	below.	How	probability	in	the	results.	Read	the	following	passage	and	answer	these	questions:	(	1	)	Does	the
passage	contain	an	argument?	But	the	only	way	we	can	tell	is	by	putting	them	to	the	test.	People	can	be	cured	by	faith	healers.	Suppose	you	believe	that	it's	raining	in	Hong	Kong	right	now,	and	suppose	that	it	is.	21,	sec.	What	does	astrology	have	that	hepatoscopy	doesn't?	Usually,	they	just	make	the	promoter's	argument	weaker.	Of	course,	to	some,
the	biggest	sticking	point	is	that	after	hundreds	of	years	of	monsterhunting,	no	one	has	found	a	shred	of	physical	evidence.	If	he	believed	that	the	lead	sheet	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	EXPERIENCE	it	is	asserted,	skepticism	and	attempts	to	make	objective	observations	can	hinder	or	prevent	the	phenomena	from
appearing.	To	avoid	being	taken	in	by	this	kind	of	subterfuge,	we	need	to	know	what	makes	someone	an	expert.	But,	says	Aristotle,	they	can	nevertheless	be	demonstrated	negatively:	There	are	some	who,	as	we	said,	both	themselves	assert	that	it	is	possible	for	the	same	thing	to	be	and	not	to	be,	and	say	that	people	can	judge	this	to	be	the	case.	2	4	-
2	5	.	Mars	is	like	the	Earth	in	that	it	has	air	and	water.	Finally,	the	Patterson	film	has	been	controversial	practically	from	the	day	it	was	made.	By	formulating	and	testing	hypotheses,	we	learn	to	predict	and	control	our	environment.	We	sometimes	say	things	that	seem	to	suggest	that	knowledge	doesn't	require	belief.	In	each	of	these	five	arguments,
can	you	distinguish	the	premises	from	the	conclusion?	They	often	have	an	active	life	of	their	own	and	fight	tenaciously	for	their	own	survival.	Reading	tarot	cards	reveals	character.	It	not	only	explains	the	facts	uncovered	by	Darwin,	but	many	others	as	well.	Acupuncture	can	alleviate	chronic	pain.	76.	Is	that	an	alien	spacecraft	in	the	night	sky	or
Venus,	embellished	for	us	by	our	own	high	level	of	expectancy?	The	evidence	also	is	said	to	include	photographs,	film,	and	sound	recordings	of	Bigfoot	vocalizations.	What	background	information	is	involved	in	the	inference	that	the	temperature	is	105?	You	could,	for	example,	kill	your	father	before	he	met	your	mother.	Science	writer	C.	Therefore,
the	prime	minister	can	lay	eggs.	These	guides	shouldn't	be	a	surprise	to	anyone.	Colt	Born	with	Human	Face—	just	like	his	father!	—WEEKLY	WORLD	ws	•	Some	U.S.	military	officers	have	expressed	strong	interest	in	an	astonishing	psychic	phenomenon	called	remote	viewing.	Jones,	Anomalistic	Psychology	(Hillsdale,	N.J.:	Erlbaum,	1982),	p.	It
zoomed	in	the	same	southwestto-northeast	trajectory	noted	by	the	witnesses,	crossing	several	states.	REMEMBERING:	DO	WE	REVISE	THE	PAST?	To	demand	that	a	proposition	be	certain	in	order	to	be	known,	then,	would	severely	restrict	the	extent	of	our	knowledge,	perhaps	to	the	vanishing	point.	We	aren't	to	think	of	it	as	a	prison	from	which	we
will	one	day	escape,	or	as	an	execution	chamber	from	which	all	escape	is	impossible.	The	team	members	were	hoping	to	encounter	Nessie	herself,	but	they	found	nothing	out	of	the	ordinary.	So	if	we	have	an	unforgettable	personal	experience	of	the	extraordinary,	we	can	enjoy	it,	learn	from	it,	be	inspired	by	it,	use	it	as	a	starting	point	for	further
investigation.	•-=••!-;>	,-.;-:	,-	PK	Parties	and	Self-Delusion	In	1988	the	National	Academy	of	Sciences	issued	a	scientific	evaluation	of	extraordinary	techniques	alleged	to	improve	human	performance.	Goldschmidt	and	T	Colton,	"The	Quality	of	Medical	Literature:	An	Analysis	of	Validation	Assessments,"	in	Medical	Uses	of	Statistics,	ed.	They	saw	long-
dead	relatives	and	a	being	of	light	that	comforted	them.	Certainly	not	all	parapsychologists	(nor	all	parapsychological	subjects)	are	frauds.	Geoffrey	Dean	and	Arthur	Mather,	Recent	Advances	in	Natal	Astrology:	A	Critical	Review	i976-i990	(Rockport:	Para	Research,	1977),	p.	43	only	figure	seen,	however.	In	Lijetide	he	says,	"When	enough	of	us	hold
something	to	be	true,	it	becomes	true	for	everyone."	14	If	by	this	he	means	that	consensus	belief	by	groups	of	people	can	literally	alter	physical	reality	(Pearce's	notion),	he's	mistaken.	If	you	want	to	evaluate	weird	things,	sooner	or	later	you'll	bump	into	notions	that	4	ONE:	INTRODUCTION:	CLOSE	ENCOUNTERS	WITH	THE	STRANGE	challenge
your	most	fundamental	assumptions.	Although	much	of	what	we	know	originates	in	introspection	and	perception,	we	have	to	rely	on	our	memory	to	preserve	and	retrieve	that	information.	Randi	outlined	the	type	of	controls	that	the	lab	should	use	to	guard	against	sleight	of	hand	and	other	such	trickery.	Suppose	someone	presses	you	about	why	you
believe	something	and	you	say,	"My	belief	is	based	on	faith."	Does	this	answer	help	us	evaluate	the	truth	of	your	belief?	Perhaps	it	wasn't.	In	case	studies,	bias	is	harder	to	control,	and	it	often	has	sway.	We	cannot	discover	by	scientific	investigation	anything	about	the	creative	processes	used	by	the	Creator.47	Creationism,	then,	assumes	the	existence
of	a	supernatural	being	with	supernatural	powers.	[10]	Yes,	George,	global	warming	is	real.	Gabriel	Gale,	always	sensitive	to	the	psychoses	of	others	(having	felt	most	of	them	himself),	had	realized	that	the	man's	mind	was	near	the	snapping	point.	The	great	chemist	Lavoisier,	for	example,	argued	that	stones	couldn't	fall	from	the	sky	because	there
were	none	up	there.	Our	military	leaders	knew	that	the	Soviets	had	been	conducting	serious	psychic	research	since	the	1930s	and	that	Stalin	had	hoped	to	develop	psychic	weapons	to	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	The	Army	and	ESP	In	1984,	the	National	Research	Council	was	asked	by	the	Army	Research	Institute	to
investigate	the	possibility	of	using	paranormal	phenomena	to	enhance	human	performance.	We	often	look	at	clouds,	wallpaper,	smoke,	fire,	fuzzy	photos,	murky	paintings,	water	stains	on	walls	and	see	elephants,	castles,	faces,	demons,	nudefigures—	you	name	it.	The	horoscope	read,	in	part,	as	follows:	As	he	is	a	Virgo-Jovian,	instinctive	warmth	of
power	is	allied	with	the	resources	of	the	intellect,	lucidity,	wit.	Then	I	got	an	A	on	my	math	test.	If	so,	what	are	they?	Rate,	according	to	the	Criteria	of	adequacy,	each	Hypothesis.	Unconventional	Cancer	Treatments.	?	Capra,	Tao	ojPhysics,	p.	Unfortunately,	epistemic	relativism	does	little	to	further	the	discussion	of	these	matters.12	*	"•	-	-	-.	T
Gilovich,	"Biased	Evaluation	and	Persistence	in	Gambling,"	Journal	oj	Personality	and	Social	Psychology	44	(1983):	1	1	1	0	-	2	6	.	Many	samples	have	been	offered	as	solid	proof,	but	they	typically	are	not	scientifically	studied	or	the	study	results	are	unavailable.	Maybe.	Not	all	reasons	provide	equally	good	grounds	for	belief,	however.	Appeal	to	the
Masses	A	remarkably	common	but	fallacious	form	of	In	questions	ofscireasoning	is,	"It	must	be	true	(or	good)	because	everybody	believes	it	ence,	the	authority	(or	does	it)."	Mothers	understand	that	this	argument	is	a	fallacy,-	they	of	a	thousand	is	not	often	counter	it	by	asking,	"If	everyone	else	jumped	off	a	cliff,	would	worth	the	humble	you	do	it,
too?"	Of	course	you	wouldn't.	Human	history	would	be	marked	by	an	absolute	break.	Such	control	and	predictability,	however,	comes	at	the	price	of	independence.	—	T	H	E	WHITE	QUEEN,	IN	THROUGH	THE	LOOKING	GLASS	18	What	difference	indeed.	5	Such	findings	help	to	explain	how	we	sometimes	can	be	quite	wrong	when	remembering
colors.	Andrew	Neher,	The	Psychology	oj	Transcendence	(Englewood	Cliffs,	N.J.:	Prentice-Hall,	1980),	p.	Six	of	Backster's	polygraph	students	volunteered	for	the	experiment,	some	of	them	veteran	policemen.	A	friend	rubs	a	crystal	amulet	across	your	belly,	and	in	a	few	hours	your	stomach	settles.	People	who	believe	that	the	universe	was	created	by
God	usually	believe	that	God	is	eternal.	According	to	Ray	Hyman,	over	3,000	parapsychological	experiments	have	been	performed,	many	by	competent	investigators.	Their	meta-analysis	of	a	series	of	ganzfeld	experiments	also	indicated	a	success	rate	much	greater	than	chance.89	They	concluded	that	"the	replication	rates	and	effect	sizes	achieved	by
one	particular	experimental	method,	the	ganzfeld	procedure,	are	now	sufficient	to	warrant	bringing	this	body	of	data	to	the	wider	psychological	community."90	A	more	recent	meta-analysis	of	30	additional	studies	conducted	by	Richard	Wiseman	of	the	University	of	Hertfordshire	and	Julie	Milton	of	the	University	of	Edinburgh,	however,	found	no
evidence	of	success	above	chance.91	In	addition,	a	more	detailed	analysis	by	Ray	Hyman	of	the	studies	reported	in	Bern's	and	Honorton's	article	found	a	number	of	statistical	anomalies.	(The	fact	that	"feeling	better"	pectancy	of	at	least	twelve	weeks.	Bok	and	Mayall	(1941)	found	no	predominance	of	any	one	sign	of	the	zodiac	among	scientists	listed
in	a	directory	of	scientists,	the	American	Men	of	Science.	Both	Christopher	Columbus	and	Nicholas	Copernicus	rejected	the	flat	Earth	hypothesis	on	the	grounds	that	its	predictions	were	contrary	to	experience.	Therefore	anything	made	out	of	them	is	lifeless."	This	argument	is	fallacious	because	a	whole	may	be	greater	than	the	sum	of	its	parts,-	that
is,	it	may	have	properties	not	possessed	by	its	parts.	Consequently,	relativists	can't	consistently	claim	that	everyone	should	be	tolerant.	The	other,	who	appeared	to	be	cancer	(specifically,	cancer	of	the	breast,	colon,	solidly	scientific,	noted	that	evaluation	was	lung,	and	prostate).	An	inductively	strong	argument	with	true	premises	is	said	to	be	cogent.
Suppose	you're	an	engineer	charged	with	explaining	why	a	bridge	collapsed	and	someone	remarks,	"I	know	why	it	collapsed.	How	about	the	weeds	in	our	gardens?	This	we	tested	by	giving	schoolchildren,	university	students,	medical	workers	and	others,	a	set	of	computerized	tests.	Examples	of	retrospective	evaluations	that	have	turned	out	to	be
wrong	are	well	documented.23	This	chapter	is	mostly	about	claims	of	treatment	efficacy,	but	the	cautions	about	basing	such	beliefs	on	personal	experience	and	case	studies	also	apply	to	claims	about	disease	diagnosis.	So	the	alien	spaceship	must	have	landed.	(This	explained	why	some	things	heat	faster	than	others.)	When	particles	of	phlogiston
come	into	contact	with	particles	of	another	substance,	they	supposedly	combine	to	form	a	new	state	of	matter.	The	committee	drew	the	following	conclusions:	Overall,	the	experimental	designs	are	of	insufficient	quality	to	arbitrate	between	claims	made	for	and	against	the	existence	of	the	phenomena.	381.	That	the	Consensus	Conference	was	engaged
in	pseudoscientific	reasoning	is	again	illustrated	by	the	rejection	of	the	most	obvious	and	probable	reasons	for	perceived	effects.	When	are	you	justified	in	believing	a	proposition	to	be	true?	109ff.	If	it	is	just	the	fantasy	of	some	Babylonian	priest	(as	hepatoscopy	arguably	is),	can	it	really	be	considered	a	source	of	knowledge?	If	I	love	Bart	Simpson,
have	a	pain	in	my	left	leg,	or	am	bored	silly	by	discussions	of	politics,	aren't	these	assertions	true	for	me?"	Clearly	there	are	things	about	ourselves	that	are	relative	—	that	are	a	certain	way	to	us	and	a	different	way	to	others.	In	this	case,	the	reasonable	course	is	to	suspend	judgment	until	scientists	resolve	the	conflict.	Even	if	it's	physically	possible
for	the	future	to	be	determined,	that	doesn't	mean	that	it	is.	To	avoid	holding	irrational	beliefs,	then,	it	is	important	to	understand	the	many	ways	in	which	an	argument	can	fail.	Theories	about	200	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	the	internal	structure	of	stars	can	be	tested	by	observing	their	behavior.	What	seems	real	may	not
be	real.	Relativists	can't	have	it	both	ways.	But	what's	the	probability	that	any	unproven	remedy	will	be	effective?	Personal	experience	got	more	votes	than	media	reports,	experiences	of	friends	or	relatives,	and	laboratory	evidence.	That	it	is	a	moral	issue	for	students	is	revealed	by	the	character	of	their	response	when	challenged—a	combination	of
disbelief	and	indignation:	"Are	you	an	absolutist?"	the	only	alternative	they	know,	uttered	in	the	same	tone	as	'Are	you	a	monarchist?"	or	"Do	you	really	believe	in	witches?"1	Absolutism	is	considered	morally	objectionable	because	it	leads	to	intolerance.	People	may	find	such	objects	as	TV	sets,	refrigerators,	beds,	blankets,	shoes,	toys,	dolls,
computers,	houses,	etc.	Find	out	more	about	our	affordable	course	material	programs.Reduce	course	material	costs	for	your	students	while	still	providing	full	access	to	everything	they	need	to	be	successful.	—	MICHEL	DE	MONTAIGNE	EXPERT	OPINION	123	hopes	of	those	who	have	done	nothing	to	deserve	good	fortune	here	or	hereafter."15	More
to	the	point,	adopting	such	a	proposal	would	help	alleviate	a	good	deal	of	unnecessary	suffering.	Certain	states	of	affairs,	then,	may	be	relative	to	individuals.	Shankara,	Crest-Jewel	oj	Discrimination	(Hollywood:	Vedanta	Press,	1975),	p.	Normal	science,	says	Kuhn,	involves	trying	to	solve	the	puzzles	generated	by	a	paradigm.	Very	simply.	171.	In	these
verses	there	is	another	problem,	as	noted	by	James	Randi,	an	expert	on	the	Nostradamus	legend:	Their	translation	is	wildly	inaccurate.	But	the	air	bladders	were	not	necessary	to	the	survival	of	the	fish.	So	she	buys	the	Mazda.	Moreover,	the	entire	walk	generally	lasts	less	than	seven	seconds.	This	volume	shows	you	step-by-step	how	to	sort	out
reasons,	how	to	evaluate	evidence,	and	how	to	tell	when	a	claim	(no	matter	how	strange)	is	likely	to	be	true.	Gehlbach	goes	on	to	note:	Accounts	of	an	unusual	episode	of	poisoning	or	an	atypical	rash	developing	after	administration	of	a	new	medication	are	examples	of	descriptive	studies	at	their	simplest.	They	usually	keep	quiet,	doubtful	perhaps	of
their	worthiness	to	have	been	granted	the	vision	for	which	so	many	of	their	fellows	all	around	them	are	fervently	giving	thanks.	Introductory	Readings	in	the	Philosophy	oj	Science.	Astrology	claims	a	causal	relationship	between	the	prophetic	sign	(the	stars	and	planets)	and	the	events	to	which	they	correspond	that	hepatoscopy	doesn't.	Some	of	the
disillusioned	Millerites	went	on	to	found	the	Adventist	movement.	•	It	doesn't	matter	whether	beliefs	are	true	or	not,	as	long	as	they're	meaningful	to	you.	Ullian.	In	arguments	1,	4,	and	5	above,	the	word	therefore	indicates	that	a	conclusion	follows.	Through	it	all	I	have	learned	one	deep	and	meaningful	lesson:	LIFE,	LIVES,	and	REALITY	are	only
what	we	each	perceive	them	to	be.	Hypotheses	produce	understanding	by	systematizing	and	unifying	our	knowledge.	Rhine,	The	Reach	oj	the	Mind	(New	York:	W.	There	is	a	large	circular	depression	in	the	field.	To	answer	this	question	we'll	have	to	examine	the	evidential	role	of	reasons.	One	suggested	application	is	a	conception	of	the	"First	Earth
Battalion,"	made	up	of	"warrior	monks,"	who	will	have	mastered	almost	all	the	techniques	under	consideration	by	the	committee,	including	the	use	of	ESP,	leaving	their	bodies	at	will,	levitating,	psychic	healing,	and	walking	through	walls.68	Many	paranormal	phenomena	were	studied,	including	remote	viewing,	psychokinesis,	telepathy,	and	plant
perception.	Promoting	religion	in	the	public	schools,	however,	is	a	violation	of	the	establishment	clause	of	the	First	Amendment,	which	reads,	"Congress	shall	make	no	law	respecting	an	establishment	of	religion."	Consequently,	the	courts	have	consistently	found	laws	requiring	the	teaching	of	creationism	to	be	unconstitutional.	We	are	trying	either	(
1)	to	demonstrate	that	a	claim,	or	proposition,	is	true	or	(2)	to	determine	whether	in	fact	a	claim	is	true.	In	the	next	chapter	we	will	see	how	these	criteria	are	used	to	distinguish	reasonable	explanations	from	unreasonable	ones.	Ibid.	Before	we	accept	the	reality	of	psi	phenomena,	then,	we	should	be	sure	that	the	phenomena	in	question	can't	be
explained	in	terms	of	well-understood	processes.	Corkell's	maiden	name	was	Bridie	Murphy!	Furthermore,	Virginia	had	been	active	in	high	school	dramatics,	at	one	point	memorizing	several	Irish	monologues	which	she	learned	to	deliver	with	a	heavy	Irish	brogue.	Such	illnesses	generally	take	a	long	time	to	256	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R
A	C	L	E	C	U	R	E	develop	in	people.	p.cm.	So	inductive	arguments	are	not	truth-preserving.	•	You	have	an	especially	strong	feeling	that	the	claim	is	true	or	false.	Leonard	Zusne	and	Warren	H.	413,	4	2	0	-	2	1	.	Here's	an	example:	"I	dreamed	I	was	walking	along	a	steep	ridge	with	my	father.	They	bring	order	and	harmony	to	facts	that	may	The	aim	of
science	is	not	to	open	the	door	to	everlasting	wisdom,	but	to	set	a	limit	on	everlasting	error.	336.	Some	people	say	that	prayer	can	help	one	heal	faster.	Homeopathic	remedies	are	effective	against	influenza	and	asthma.	In	the	dish,	a	drug	may	dramatically	affect	nerve	cells.	Graft,	exploitation,	and	suppression	could	not	continue	if	the	dark	plots	of
wicked	men	were	to	be	laid	bare.66	Strange	thoughts	beget	strange	deeds.	ASTROLOGY	REVISITED	/	shall	always	consider	the	best	guesser	the	best	prophet.	This	task	requires	a	systematic,	objective	approach—	something	that	personal	experience,	by	definition,	isn't.	The	structure	of	our	belief	system	can	be	compared	to	that	of	a	tree.	For	example:
"Astrology	has	been	around	for	ages,	so	there	must	be	something	to	it."	Or:	"Mothers	have	always	used	chicken	soup	to	fight	colds,	so	it	must	be	good	for	you."	These	arguments	are	fallacious	because	traditions	can	be	wrong.	We	would	then	have	the	same	state	of	affairs	both	existing	and	not	existing	simultaneously—	a	logical	impossibility.	*	*	\	W	^
Apparent	position	M	The	effect	of	light	,	,	t.	On	their	first	dinner	date,	Jane	says,	"I	love	white	wine."	Is	Jane's	statement	true	for	her	but	not	true	for	Jack?	There	is	no	evidence	that	the	Babylonian	astrologers	established	the	alleged	correlations	between	personal	characteristics	and	star	positions	by	conducting	statistical	surveys.	Poltergeists	can	move
physical	objects.	Bern	and	other	well-respected	psychologists	remain	convinced	that	these	studies	identify	an	anomaly	that	has	not	yet	been	adequately	explained.	About	150	people	responded	to	the	ad,	and	Gauquelin	sent	them	a	ten-page	horoscope,	a	questionnaire,	and	a	return	envelope.	As	the	authors	tell	us,	there	are	two	distinct	kinds	of
knowledge:	logical	and	mathematical	truth	(statements	that	are	certain	within	a	given	formal	system),	and	scientific	truth,	never	absolutely	certain,	but	which	can	be	accepted	with	a	degree	of	probability	that	in	many	instances	is	practically	indistinguishable	from	certainty.	When	Julio	reads	about	weird	things,	he	always	gets	the	shakes.	Obviously
this	weight-loss	method	works.	Faith,	in	the	sense	we	are	considering,	is	unquestioning,	unjustified	belief,	and	unjustified	belief	cannot	constitute	knowledge.	Its	hour	is	now—always.	Wood	secretly	manipulated	other	experiments	in	Blondlot's	laboratory	with	similar	results.	If	these	predictions	had	turned	out	to	be	false,	evolution	might	well	have
been	abandoned.	Grim,	Patrick,	ed.	But	as	discussed	in	this	chapter,	eyewitness	accounts	are	generally	unreliable.	If	their	statement	means	that	it's	only	relatively	true	that	tolerance	is	a	good	thing,	then	they	must	admit	that	the	opposite	view	could	be	equally	justified.	No	one	has	expressed	this	point	of	view	more	forcefully	than	the	distinguished
mathematician	W.	So	if	we're	normal,	expectancy	or	suggestion	can	cause	us	to	perceive	what	simply	isn't	there.	Rather	we	should	enjoy	to	detect.	If	whatever	anyone	believes	is	true,	then	everyone's	belief	is	as	true	as	everyone	else's.	•	The	story	of	a	strange,	miraculous	event	has	been	circulating	for	a	number	of	years.	But	since	the	odds	of	your
winning	are	often	something	like	1	in	50,000,000,	the	implication	that	you're	close	to	being	a	millionaire	is	misleading—	and,	of	course,	is	meant	to	be.	"With	three	or	four	studies,	the	chance	is	even	less	that	the	same	flaws	are	shared."30	Replication	means	that	evidence	for	or	against	a	certain	treatment	generally	accumulates	slowly.	If	we	want	to
know	whether	a	hypothesis	is	true,	we'll	need	to	use	this	model	in	one	form	or	another.	PARAPSYCHOLOGY	213	Symbols	in	a	deck	of	Zener	cards	+	Wb	The	most	far-reaching	and	revolting	consequence	lies	in	what	would	happen	to	volitional	or	mental	freedom.	But	is	that	really	true?	Their	strong	belief	in	N	rays	simply	changed	the	way	they
perceived.	—OLIVER	WENDELL	LMES	Now	we	have	an	argument.	First	of	all,	this	book	covers	an	enormous	range	of	bogus	sciences	and	extraordinary	claims	that	currently	enjoy	large	followings	in	America.	Similarly,	in	1991,	Georgia	choir	member,	Joyce	Simpson,	saw	the	face	of	Jesus	in	a	forkful	of	spaghetti	on	a	Pizza	Hut	billboard.	Patients
typically	make	a	positive	virtue	of	Gene	and	The	Blind	Watchmaker,	argues	that	certainfaith's	being	strong	and	unshakable,	in	spite	of	not	being	based	upon	evidence.	345.	No	—	it's	just	a	coincidence.	Or	vitamin	A	could	just	be	an	indicator	that	other	vitamins	or	nonvitamin	factors	are	present	in	the	body,	and	they	are	the	real	pain	relievers.
Unfortunately	it	is	just	these	circumstances	that	foster	false	beliefs.15	wasn't	in	place,	and	thus	not	blocking	N	rays,	he	reported	that	the	paint	was	brighter.	It	was	a	bright,	sunny	day,	the	water	was	bright	blue,	and	it	really	showed	up	against	it.	What	seems	to	be	selfevident	usually	is.	—ALBERT	EINSTEIN	I	T	IS	WRITTEN	in	the	Scriptures,
proclaimed	by	Francis	Bacon,	and	enshrined	in	common	sense:	Knowledge	is	power.1	Those	in	the	know	are	more	likely	to	get	their	way	than	those	who	aren't,	because	their	views	are	based	on	reality—	not	on	fantasy,	illusion,	or	wishful	thinking.	85	(The	Races	of	Mankind	by	Ruth	Benedict	and	Gene	Weltfish).	So	now	is	the	time	to	invest.	PIRSIG
gas)	at	different	temperatures,	and	that	different	substances	expand	at	different	rates	when	heated.	So	a	star	or	bright	planet	can	appear	to	move,	creating	the	illusion	of	a	UFO.	National	Center	for	Science	Education,	.	There	is	every	reason	to	deny	it.	Is	the	answer	that	the	Christians	didn't	interpret	their	experiences	correctly?	This	tendency	may
make	us	happy	(at	least	for	a	while),	but	it's	also	a	good	recipe	for	delusion.	2	3	.	Both	of	their	vice-presidents	wore	mustaches.	Getting	rather	stiff,	I	shifted	in	my	chair,	accidentally	knocking	the	table,	and	was	staggered	to	find	that	this	was	taken	as	the	expected	answer.	Simplicity.	It	is	merely	a	collection	of	unsupported	claims.	For	example:	"Every
medium	that's	been	investigated	has	turned	out	to	be	a	fraud.	15.	The	engineer	of	the	train	that	ran	Frenkel	over	said	the	psychic	stepped	onto	the	tracks	with	his	arms	raised,	his	head	lowered	and	his	body	tensed.	It	is	the	difficulty	of	explaining	how	stars	and	planets	could	possibly	influence	our	personalities	and	careers	that	makes	the	claims	of
astrology	so	hard	to	swallow.	Anyone	can	see	that	the	position	of	heavenly	bodies	is	correlated	with	the	seasons.	•	You	come	across	an	ad	like	this:	"Formula	lOOB-Plus	is	packed	with	B	vitamins	and	reportedly	'fires	up'	the	metabolic	systems	that	may	contribute	directly	to	bursts	of	energy.	There	are	twenty-five	cards	in	a	Zener	deck:	five	cards	each
of	five	different	symbols	—	a	cross,	a	star,	a	circle,	wavy	lines,	and	a	square.	So	it	must	be	a	miracle."	These	two	alternatives	do	not	exhaust	all	the	possibilities.	But,	you	may	object,	what's	wrong	with	a	little	fantasy?	In	his	autobiography	he	writes	about	a	period	in	his	youth	during	which	the	notion	that	maybe	nothing	existed	except	himself	and	his
own	phaneron	[sense	experiences]	had	caused	him	considerable	anguish.	In	one	instance,	she	was	caught	skillfully	using	her	foot	to	reach	behind	her	into	the	spirit	cabinet	from	which	objects	often	appeared.	What	evidence	is	offered	to	support	the	claim	that	Formula	77	cures	cancer?	Unfortunately,	people	have	a	tendency	to	treat	the	opinions	of
experts	as	authoritative	even	when	they're	speaking	out	of	their	depth.	Are	they	sufficient?	Then	they	can	use	all	their	skill	to	apply	the	proven	treatments.	Most	dreams	occur	during	the	four	or	five	periods	of	REM	—	rapid	eye	movement	—	sleep	that	we	experience	every	night.	If	you	have	scars	on	your	body,	there	is	a	90	percent	chance	that	you
have	been	abducted	by	space	aliens.	In	Einstein's	theory,	we	don't	have	to	worry	about	such	things,	for	nothing	can	travel	faster	than	the	speed	of	light.	It's	vital	to	state	the	claim	in	terms	that	are	as	clear	and	as	specific	as	possible.	11.	note:	'may'	is	a	weasel	word	that	automatically	states	'may	not')..	The	observed	orbit	differed	from	the	predicted
orbit	by	two	minutes	of	arc,	a	discrepancy	much	greater	than	that	of	any	other	known	planet.	Thus,	this	research	is	a	long	way	from	demonstrating	that	frequent	consumption	of	nuts	can	prevent	death	from	heart	disease.	As	Erich	von	Däniken,	author	—	MARGARET	of	Chariots	of	the	Gods,	puts	it,	"nothing	is	incredible	any	longer.	Morris,	ed.,
Scientific	Creationism	(San	Diego:	Creation-Life	Publishers,	1974),	p.	Like	all	inductive	arguments,	analogical	inductions	can	only	establish	their	conclusions	with	a	certain	degree	of	probability.	Not	until	others	have	replicated	your	results	can	you	legitimately	claim	to	know	that	the	drug	is	effective.	Such	performances,	however,	have	been
investigated	and	shown	to	be	tricks,	mere	sleight	of	hand,	in	which	the	tissue	(from	animals)	and	blood	(either	a	dye	or	also	from	animals)	are	palmed	by	the	"surgeon"	and	brought	into	view	only	when	their	being	seen	will	produce	the	desired	effect.21	THE	DOCTOR'S	EVIDENCE	247	•	"A	macrobiotic	diet	is	effective	against	cancer."	Macrobiotics	is	a
lifestyle	and	diet	derived	from	Far	Eastern	ideas	and	promoted	by	many	adherents	in	the	United	States.	Many	people	may	assume	that	his	experience	alone	is	a	good	reason	for	accepting	the	claim.	observatory	in	his	home	town	of	Linz,	dedicated	to	the	three	great	cosmologists:	Ignoring	Kepler's	laws	of	motion,	which	Copernicus,	Kepler—and	Hans
Hörbiger.24	state	that	orbiting	bodies	travel	in	ellipses,	!*/	Ä	A	-	^	V	t	-	N	«	For	example,	one	reason	that	Einstein's	theory	of	relativity	came	to	be	preferred	over	Newton's	theories	of	gravity	and	motion	is	that	it	had	greater	scope.	Smythies	(London:	Routledge	and	Kegan	Paul,	1967),	p.	It	could	be	benevolent,	or	it	could	be	malevolent.	As	a	teenager
in	Chicago,	Virginia	had	lived	across	the	street	from	an	Irish	woman	named	Mrs.	New	York:	Macmillan,	1988.	Paul	Kurtz	(Buffalo:	Prometheus	Books,	1985),	p.	Science	and	medical	writer	Victor	Cohn	sums	up	the	differences	this	way:	Animals	are	often	much	like	people	in	their	reactions,	and	often	very	different.	The	fifteen	or	more	participants	in	a
PK	party,	who	usually	pay	a	fee	to	attend	and	bring	their	own	silverware,	are	guided	through	various	rituals	and	encouraged	to	believe	that,	by	cooperating	with	the	leader,	they	can	achieve	a	mental	state	in	which	their	spoons	and	forks	will	apparently	soften	and	bend	through	the	agency	of	their	minds.	There	have	also	been	numerous	failed	attempts
to	build	a	perpetual	motion	machine.	Biologists	do	not	know	how	all	of	the	parts	of	every	irreducibly	complex	biochemical	system	came	into	being,	and	they	may	never	know	because	there	is	no	fossil	record	indicating	how	these	systems	evolved	over	time.	Plato	(ca.	For	what	at	first	appears	to	be	a	contradiction	may,	upon	further	examination,	turn	out
not	to	be.	Failure	to	come	up	with	any	credible	examples	of	ESP	(or	other	paranormal	phenomena)	serves	to	confirm	our	current	theories.	As	a	result,	they	concluded	that	the	Earth	must	not	be	flat.	Ask:	Can	the	hypothesis	be	tested?	To	show	just	how	intellectually	bankrupt	the	constructivist	position	is,	Alan	Sokal,	a	physicist	at	New	York	University,
submitted	a	parody	of	constructivist	reasoning	entitled	"Transgressing	the	Boundaries:	Towards	a	Transformative	Hermeneutics	of	Quantum	Gravity"	to	a	leading	constructivist	journal,	Social	Text.	Clinical	trials	allow	scientists	to	control	extraneous	variables	and	test	one	factor	at	a	time.	63.	The	only	way	to	make	a	man	But	are	these	beliefs	really
unfounded?	Therefore	it	would	be	good	if	Americans	chewed	gum	with	5	percent	cocaine.	The	principle	that	emerges	from	these	considerations	is	this:	If	we	have	no	reason	to	doubt	what's	disclosed	to	us	through	perception,	introspection,	memory,	or	reason,	then	we're	justified	in	believing	it.	Gauquelin	believes	that	fetuses	with	different	genetic
structures	respond	differently	to	electromagnetic	radiation,	just	as	people	with	different	skin	colors	respond	differently	to	solar	radiation.	Philosophy	oj	Science	and	the	Occult.	1221	Avenue	of	the	Americas,	New	York,	NY,	10020.	Thus,	even	the	experimenter	has	no	way	of	knowing	what	clip	is	being	played	at	any	particular	time.	If	you	are	the	victim
of	one,	the	them,	even	revel	in	their	insolubility	.	If	someone	finds	a	belief	comforting,	does	it	matter	whether	it's	true	or	not?	Whether	there	is	such	a	test	will	depend	on	what	the	hypothesis	tells	us	about	the	gremlins.	But	its	offspring	live	on	to	this	day.	Funny	that	so	many	fine	upstanding	citizens	of	France	would	claim	the	horoscope	of	a	mass
murderer	as	their	own.	Orange	and	green	are	not	compatible.	But	healing	is	far	more	complicated	than	cooking.	They	conflict	with	what	we	know,	with	mountains	of	evidence.	The	most	important	factor	in	her	decision	is	reliability.	It	offers	us	a	model	for	assessing	new	hypotheses,	or	claims,	about	all	manner	of	extraordinary	events	and	entities	—	a
model	that	can	serve	scientists	and	nonscientists	alike.	W	V.	O.,	and	J.	In	these	ways,	even	a	harmless	therapy	can	cause	harm.	What	is	wrong	with	this	argument?	What	theory	is	being	offered	as	an	explanation	for	the	existence	of	crop	circles?	The	more	similarities	between	the	two	objects,	the	more	probable	the	conclusion.	"It	is	vitally	important,"	he



tells	us,	"that	scientists	be	taught	to	value	these	characteristics	and	that	they	be	provided	with	examples	that	illustrate	them	in	practice."32	In	recent	years,	a	number	of	people	(as	well	as	a	number	of	state	legislatures)	have	claimed	that	the	theory	of	creationism	is	just	as	good	as	the	theory	of	evolution	and	thus	should	be	given	equal	time	in	the
classroom.	(Oxford:	Pergamon	Press,	1981),	pp.	That's	not	to	say	that	psi	is	unreal,	however.	Anderson,	Seven	Ideas	That	Shook	the	Universe	(New	York:	Wiley,	1987),	p.	In	recent	years,	the	most	notable	example	of	this	misunderstanding	has	been	the	phenomenon	known	as	False	Memory	Syndrome.	It	insists	on	the	corroboration	of	findings	by	other
scientists.	To	test	for	telepathy,	the	experimenter	would	look	at	the	cards	one	by	one,	and	the	subject	would	try	to	identify	the	symbol	the	experimenter	was	looking	at.	It	is	not	how	established	evidence	must	be	assigned	a	very	low	probability.	Very	large	numbers	of	birth	dates	were	used	by	McGervey	(1977),	who	tabulated	the	number	of	scientists
and	politicians	(a	total	of	16,634	scientists	and	6,475	politicians)	born	on	each	day	of	the	year,	and	found	no	astrological	sign	favoring	either	one	of	the	callings.	Boethius,	The	Consolation	ojPhilosophy,	book	5,	trans.	By	performing	controlled	experiments,	scientists	seek	to	ensure	that	what	T	H	R	E	E	:	LOOKING	F	O	R	T	R	U	T	H	IN	PERSONAL	E	X	P
E	R	I	E	N	C	E	we	observe	is	not	affected	by	these	limitations.	George	Gamow,	One,	Two,	Three.	For	example,	if	you	are	afraid	of	snakes,	you	will	normally	have	a	tendency	to	feel	fear	and	run	away	when	you	see	one.	"Every	experienced	operator	of	radio	transmitters,"	he	explains,	"knows	that	'breakthrough'	conditions	occur	sporadically	when	signals
are	picked	up	loud	and	clear'	over	distances	far	in	excess	of	those	their	transmitters	are	designed	to	reach	under	normal	working	conditions."17	Perhaps	the	purported	cases	of	longdistance	ESP	are	caused	by	some	such	special	conditions.	So	Gauquelin's	theory	involves	four	separate	claims:	(	1	)	The	position	of	the	planets	affects	solar	activity,	(2)
solar	activity	affects	the	Earth's	magnetic	field,	(3)	the	Earth's	magneticfieldaffects	when	a	fetus	is	born,	and	(4)	people	with	similar	electromagnetic	sensitivities	will	pursue	similar	careers.	If	other	explanations	are	better,	then	we're	not	justified	in	believing	it.	—	RALPH	WALDO	EMERSON	Later,	to	the	amazement	of	her	friends,	she	followed	this
claim	to	its	logical	conclusion	—	to	solipsism,	the	idea	that	"I	alone	exist"	and	create	all	of	reality.	Therefore	Mars	has	living	organisms."	The	success	of	such	arguments	depends	on	the	nature	and	extent	of	the	similarities	between	the	two	objects.	Michael	Behe,	a	Lehigh	University	biochemist,	claims	that	a	lightsensitive	cell,	for	example,	couldn't	have
arisen	through	evolution	because	it	is	"irreducibly	complex."	Unlike	the	scientific	creationists,	however,	he	doesn't	deny	that	the	universe	is	billions	of	years	old.	Flug,	"Can	Graphology	Predict	Occupational	Success?"	Journal	of	Applied	Psychology	71	(1989):	6	4	5	-	5	3	.	Do	we	want	to	say	that	Koresh's	position	is	or	could	be	just	as	justified	as	the
denial	of	his	position	(as	long	as	that	denial	is	part	of	a	coherent	belief	system)?	He	told	Rael	that:	by	a	scientifically	advanced	people	who	made	human	beings	literally	"in	their	image"	—	what	one	can	call	"scientific	creationism."	References	to	these	scientists	and	their	work,	as	well	as	to	their	symbol	of	infinity	can	be	found	in	the	ancient	texts	of
many	cultures.	Buffalo:	Prometheus	Books,	1993.	36.	If	they	do	so	honestly,	they'll	have	to	conclude	that,	generally,	promoting	unproven	treatments	does	more	harm	than	good.	Conway	W	Snyder,	correspondence	reproduced	in	Skeptical	ïncjuirer	(Summer	1988):	340-43.	Let's	say	you	get	into	your	car	one	morning,	put	the	key	in	the	ignition,	and	try
to	start	the	engine	but	find	that	it	won't	start.	"Shouting	at	the	silverware	has	also	been	added	as	a	means	of	helping	to	enhance	the	emotional	level	in	a	group.	After	you	finish	reading	this	chapter,	consider	these	questions	again.	"It	quacks	like	a	duck.	Targ	and	H.	Clearly	in	Afghanistan."	The	164	SIX:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D
whole	train	of	thought	did	not	occupy	a	second.	Through	it	all,	you	retain	your	personal	identity.	The	best-known	tabloid,	the	National	Enquirer,	gave	up	its	tradition	of	publishing	beginning-of-the-year	psychic	predictions	a	few	years	ago.	What	they	see	is	similar	to	the	hypnogogic	images	sometimes	seen	right	before	falling	asleep.	Sometimes	even	a
preliminary	survey	of	the	facts	may	force	you	to	admit	that	there	really	isn't	anything	mysterious	that	needs	explaining.	û	Schematic	The	Ptolemaic	system	of	planetary	motion	Multiexposure	Observed	travel.	Like	Protagoras,	social	constructivists	have	to	consider	the	Nazis'	view	as	true	as	everyone	else's.	John	Gribbin,	In	Search	ojSchwdinger's	Cat
(New	York:	Bantam	Books,	1984),	p.	—JOHN	SLADER	Perceptual	Constancies	Consider	what	psychologists	call	perceptual	constancies	—	our	tendency	to	have	certain	perceptual	experiences	regardless	of	the	relevant	input	from	our	senses.	If	knowledge	requires	certainty,	however,	there	is	little	that	we	know,	for	there	are	precious	few	propositions
that	are	absolutely	indubitable.	These	facts	are	mostly	due	to	the	genetic	and	physiological	differences	between	Homo	sapiens	and	animals.	Then	he	fed	a	group	of	divinity	students	controlled	doses	of	psilocybin	on	Good	Friday,	1962.	To	be	considered	an	expert,	you	must	have	demonstrated	an	ability	to	correctly	interpret	data	and	arrive	at
conclusions	that	are	justified	by	the	evidence.	It's	not	physically	impossible,	however,	because	making	such	a	trip	does	not	involve	breaking	any	laws	of	nature.	Another	part	(B)	later	gets	added	because	it	helps	A.	Such	a	claim	could	be	mistaken,	but	it	Ignorance	is	not	bliss—it's	oblivion.	However,	there	are	no	data	to	support	the	existence	of	reverse
speech	or	Oates's	theories	about	its	implications.	Reason	and	Belief.	Scientists	are	keenly	aware	of	how	easy	it	is	to	uncover	associations	and	how	hard	it	is	to	determine	whether	these	links	are	actually	cause-and-effect	relationships.	Raelianism	is	the	brainchild	of	the	French	journalist	Claude	Vorilhon.	Whichever	way	the	balance	tilts,	however,	it's
important	to	realize	that	knowledge	itself	is	not	the	problem:	The	question	is	how	that	knowledge	should	be	applied.	Consequently,	the	creationists'	claim	that	creationism	is	as	good	a	theory	as	evolution	is	totally	unfounded.	Another	bias	can	come	from	doctors	themselves.	After	all,	we	trust	our	own	sensory	experiences	and	the	interpretations	we	put
on	them.	Kenneth	R.	A	recent	review	of	TT	literature	reveals	that	the	TT	hypothesis	has	no	scientific	support.	For	one	thing,	it	would	be	impossible	to	agree	or	disagree	with	someone.	Who	are	we	to	believe?	Then	take	the	other	side	and	pretend	that	you	are	a	citizen	of	a	Western	nation	who	uses	the	concept	of	universal	moral	rights	to	condemn	the
crackdown.	To	test	for	clairvoyance,	the	experimenter,	without	looking	at	the	symbols	on	the	cards,	would	pick	them	up	one	by	one,	and	the	subject	would	try	to	identify	the	symbol	that	was	on	the	card	the	experimenter	held.	Henry	Roberts,	The	Complete	Prophecies	oj	Nostradamus	(Great	Neck,	N.Y.:	Nostradamus,	1969),	p.	There	were	stories	of
Russian	women	who	could	separate	the	white	of	an	tgg	from	its	yolk	after	it	had	been	dropped	into	an	aquarium	(an	impressive	feat	because	it	couldn't	have	been	done	with	hidden	magnets	or	strings)	and	psychokinetically	stop	the	heartbeat	of	frogs.	They	use	scare	tactics	to	encourage	use	of	the	product	or	service	advocated.	In	fact,	it	would	be
impossible	to	communicate,	to	learn	a	language,	to	compare	each	other's	ideas,	even	to	think.	PERCEIVING:TRUE	OR	FALSE?	Much	as	we	might	like	to,	there's	little	we	can	do	about	earthquakes,	volcanoes,	and	sinkholes,	let	alone	comets,	meteors,	and	asteroids.	The	m	204	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	reply	is	obvious.
CRITERIA	OF	ADEQUACY	197	CREATIONISM,	EVOLUTION,	AND	CRITERIA	OF	ADEQUACY	Criteria	of	adequacy	are	what	we	appeal	to	when	trying	to	decide	which	hypothesis	best	explains	a	phenomenon.	All	creatures	—	dinosaurs	as	well	as	humans	—	came	into	existence	at	the	same	time.	(Recall	the	case	of	Professor	Blondlot	in	Chapter	3.)
Doctors	Reveal	Amazing	Healing	Powers	of	Water	—TABLOID	One's	investment	in	the	results	or	anticipation	of	how	subjects	are	likely	to	respond	can	easily	become	a	self-fulfilling	prophecy.	For	a	more	in-depth	examination	of	necessity,	see	Raymond	Bradley	and	Norman	Swartz,	Possible	Worlds	(Indianapolis:	Hackett,	1979).	Do	you	find	her
argument	convincing?	THE	APPEAL	TO	INTUITION	135	The	Strange	Case	of	Ilga	K.	Solving	a	mystery,	discovering	the	truth,	and	acquiring	insight	are	among	the	most	exhilarating	experiences	we	can	have.	Then	one	day,	when	a	certain	number	of	monkeys,	say	100,	had	learned	the	washing	trick,	the	impossible	happened.	48.	How	many	other	angina
surgeries	would	have	been	performed	needlessly?	Furthermore,	the	sound	of	the	pen	or	pencil	wielded	by	the	agent	as	he	or	she	records	the	calls	can	be	also	utilized	by	a	person	who	is	skilled	at	it	or	learns	the	skill	when	tested	over	a	sufficiently	large	number	of	trials.	The	experimenters	were	not	allowed	to	talk	to	their	subjects,-	they	could	read	the
experimental	instructions	to	them	but	could	say	nothing	else.	PARAPSYCHOLOGY	Creationists	do	not	use	the	scientific	method	to	test	their	hypotheses,	but	parapsychologists	do.	[Apparently	they	associated	navels	with	evolution	and	evolution	with	communism.]	Their	fears	were	somewhat	allayed	when	it	was	pointed	out	that	Michelangelo	had
painted	a	navel	on	Adam	in	his	Sistine	Chapel	Murals.	A	theory	that	raises	more	questions	than	it	answers	doesn't	increase	our	understanding,-	it	decreases	our	understanding.	Kelley,	David.	65.	Would	you	have	concluded	that	the	remedy	probably	does	in	fact	cure	cancer?	They	point	out,	among	other	things,	that	for	the	monster	to	be	a	remnant	of
the	dinosaur	era,	there	would	have	to	be	not	one	Nessie,	but	several	—	and	the	lake	habitat	cannot	sustain	such	large	creatures.	The	authors	give	clear,	accurate	explanations	of	puzzling	physical	theories.	"It	may	seem	at	first	sight	ridiculous,"	he	confesses,	".	CRITICAL	READING	AND	WRITING	I.	But	these	feelings	aren't	evidence	that	something
significant	is	occurring,	any	more	than	the	feeling	of	dizziness	means	that	the	world	is	swaying	from	side	to	side.	210.	Similarly,	Jupiter	is	correlated	with	the	birth	of	actors	and	politicians,	whereas	Saturn	is	correlated	with	the	birth	of	scientists	and	physicians.	If	you	watch	a	truck	rumble	past	you	and	speed	into	the	distance,	do	you	perceive	the
truck	to	become	smaller?	Paranormal	claims	then	are,	by	définition,	improbable.	No	doctor,	observing	a	limited	number	of	patients,	could	have	shown	these	things.34	T	H	E	REASONS	OF	S	C	I	E	N	C	E	261	Acupuncture,	Advocacy,	and	Science	Acupuncture	is	a	popular	therapy	in	unconventional	(or	"alternative")	medicine.	Paul	Kurtz	(Buffalo:
Prometheus	Books,	1985),	pp.	They	make	the	following	agreement.	Why	can't	a	test-tube	study?	There	is	a	problem,	however.	Since	Mercury	is	so	close	to	the	sun,	the	space	it	travels	through	is	more	warped	(again,	Star	Trek	fans	take	note)	than	is	the	space	that	the	rest	of	the	planets	travel	through.	Reports	may	focus	on	substances	that	have
interesting	effects	in	test	tubes	(inhibiting	the	AIDS	virus,	for	example)	and	then	imply	(subtly	or	not	so	subtly)	that	the	same	effects	will	happen	in	humans.	But	they	can	also	make	worthless	remedies	look	potent.	They	must	also	allow	for	the	inherent	limitations	of	different	types	of	studies.	Without	good	whys,	our	beliefs	are	simply	arbitrary,	with	no
more	claim	to	knowledge	than	the	random	choice	of	a	playing	card.	But	because	parapsychology	has	had	more	than	its	fair	share	of	them,	we	should	not	accept	the	results	of	a	psi	experiment	unless	we	can	establish	beyond	a	reasonable	doubt	that	they're	not	due	to	fraud.	Simonton,	Carl	Simonton,	S.	Sattilaro	and	T.	189.	320.	One	of	the	complexities
that	frequently	confounds	efforts	to	discover	whether	a	treatment	works	is	the	self-limiting	nature	of	illness.	But	this	memory	can't	be	completely	accurate	because	during	the	experience	you	never	perceived	yourself	from	this	perspective.	There	are	lots	of	anecdotes	to	support	each	of	these	notions.9	The	National	Research	Council	expressed	similar
reservations	about	personal	testimony	in	a	report	assessing	popular	techniques	for	enhancing	human	performance	(including	methods	for	reducing	stress,	altering	mental	states,	and	improving	motor	skills	and	learning):	People	are	typically	weak	at	identifying	the	range	of	[possible	causes	of	positive	changes	in	their	lives],	however	simply	they	may
be	described,	and	at	distinguishing	the	different	ways	in	which	the	causal	forces	might	operate.	Contrary	to	what	the	traditional	account	of	the	scientific	method	would	have	us	believe,	inductive	thinking	is	rarely	used	to	generate	hypotheses.	(New	York:	Stein	and	Day,	1969),	p.	—ADAM	SMITH	SCIENTISM	177	denies	the	importance	of	our	thoughts,
feelings,	and	desires.	Is	his	claim	as	reasonable	or	more	reasonable	than	the	claim	that	God	caused	them?	Often	in	the	realm	of	the	weird,	such	principles	themselves	are	precisely	what's	at	issue.	Carrington,	Proceedings	ojthe	SPR	23	(1909):	461-62,	reprinted	in	E.	It	may	be	perfectly	reasonable	to	accept	a	hypothesis	that	is	not	conservative	provided
that	it	possesses	other	criteria	of	adequacy.	A	control	group	that's	as	similar	to	the	experimental	group	as	possible	doesn't	get	the	treatment.	But	the	—CARL	SAGAN	good	reasons	are	missing.	To	adopt	his	proposal,	Russell	claimed,	we	need	only	accept	the	following	propositions:	(1)	that	when	the	experts	are	agreed,	the	opposite	opinion	cannot	be
held	to	be	certain,-	(2)	that	when	they	are	not	agreed,	no	opinion	can	be	regarded	as	certain	by	a	non-expert,-	and	(3)	that	when	they	all	hold	that	no	sufficient	grounds	for	a	positive	opinion	exist,	the	ordinary	man	would	do	well	to	suspend	his	judgment.16	If	our	beliefs	were	guided	by	these	principles,	he	insisted,	the	world	would	be	completely
transformed:	These	propositions	may	seem	mild,	yet,	if	accepted,	they	would	absolutely	revolutionize	human	life.	What	seems	to	be	inexplicable	often	turns	out	to	have	a	rather	mundane	explanation.	We	are	all	creators,	then,	and	this	world	is	our	creation.4	So	do	we	each	make	physical	reality?	Hansel,	C.	The	challenge	to	scientists	is	to	pick	the	right
animal	model	for	the	subject	—	the	human	disease	or	risk	or	physiological	change	—	being	studied.	Whatever	was	true	of	one	would	be	true	of	the	other.	How	about	hollow?	The	territory	is	what	it	is	and	is	not	affected	by	our	representations	of	it.	As	clearly	as	actions,	words,	and	we	can,	we	explain	and	illustrate	principles	of	rational	inquiry	for	steps
are	all	a	clear	assessing	all	manner	of	weirdness.	Explain	in	detail	why	the	evidence	would	justify	your	acceptance	of	the	proposition.	Chen's	transformation	would	be	evidenced	by	the	fact	that	he	would	be	able	to	walk	through	walls,	speak	all	languages,	and	clone	himself	thousands	of	times	over.	35-37,	64.	For	example,	in	Genesis,	the	biblical
account	of	creation,	the	word	"Elohim"	has	been	mistranslated	as	"God"	in	the	singular,	but	it	is	a	plural,	which	means	"those	who	came	from	the	sky."	Leaving	our	humanity	to	progress	by	itself,	the	Elohim	nevertheless	maintained	contact	with	us	via	prophets	including	Buddha,	Moses,	Jesus	and	Mohammed,	all	specially	chosen	and	educated	by
them.	Fat	Woman's	Bra	Snaps—	13	Injured!	—WEEKLY	WORLD	NEWS	•	The	Exorcist	dramatized	it.	What	is	true	of	the	parts	is	not	necessarily	true	of	the	whole.	2	5	-	2	6	.	They	didn't	win	their	c^se,	however,	because	there	was	no	evidence	that	Judas	Priest	had	intentionally	put	any	subliminal	messages	in	their	album.	Francis	Bacon,	Novum
Organum,	First	Part,	Aphorism	xlvi.	Creationists	also	assume	that	any	data	that	counts	against	evolution	counts	in	favor	of	creationism.59	But	to	argue	in	this	way	is	to	commit	the	fallacy	of	false	dilemma,	it	presents	two	alternatives	as	mutually	exclusive	when,	in	fact,	they	aren't.	The	TT	hypothesis	does	not	get	any	extra	points	for	fruitfulness,	for
predicting	any	surprising	new	phenomena.	According	to	Lakatos,	what	distinguishes	good	(progressive)	research	programs	from	bad	(degenerating)	ones	is	their	fruitfulness.	It	may	be	tempting,	when	you	read	that	daily	intake	of	vitamin	A	is	associated	with	a	lower	incidence	of	arthritis	pain,	to	conclude	that	vitamin	A	must	cause	arthritis	pain	to	go
away.	Once	the	magic	number	is	reached	curiosity,	science,	art,	criticism,	doubt	and	all	other	such	activities	subversive	of	the	common	consensus	become	unnecessary	or	even	worse.	In	so	doing,	we	are	using	the	scientific	method.	62	What's	more,	there	is	reason	to	believe	that	evolution	is	the	only	view	that	makes	a	meaningful	relationship	with	God
—	and	thus	a	meaningful	life	—	possible.	Why	did	Sokal	do	it?	Take	a	look	at	these	simple	arguments:	Logical	consequences	are	the	scarecrows	of	fools	and	the	beacons	of	wise	men.	Since	I	used	to	get	Cs	in	math,	my	A	must	have	been	the	result	of	my	aura	cleansing.	—GEORGE	LICHTENBERG	ASTROLOGY	REVISITED	143	Julius	Caesar	—	A
Confirming	Instance?	By	1985,	over	forty	ganzfeld	studies	had	been	reported	in	the	literature.	The	dissimilarities	between	the	Earth	and	Mars	are	significant.	He	named	this	planet	Vulcan	(Star	Trek	fans	take	note),	but	repeated	observations	failed	to	find	it.	But	also,	the	results	of	preliminary	studies	(in	test	tubes,	on	laboratory	animals,	or	with	only	a
few	human	subjects)	often	contradict	those	of	more	rigorous	studies	of	many	human	subjects.	Ianna,	The	Gemini	Syndrome:	A	Scientific	Evaluation	oj	Astrology	(Buffalo:	Prometheus	Books,	1984).	But	several	scientists	and	physicians	criticized	the	report,	saying	that	the	evidence	is	actually	weak	or	nonexistent	and	that	the	panelists	were	biased.	The
range	of	the	strong	and	weak	nuclear	forces,	however,	is	very	limited—	they	can	only	affect	things	in	and	around	atoms.	25	REMEMBERING:	DO	WE	REVISE	T	H	E	PAST?	B.	So	the	beliefs	we	form	through	introspection	about	our	current	experience	are	not	infallible.	54	The	Raelians	became	internationally	infamous	after	their	subsidiary,	Clonaid,
claimed	on	December	26,	2002,	to	have	cloned	a	human	being.	That	turns	out	to	be	true	for	the	Sun	and	Weekly	World	News.	John	West	and	Jan	Toonder,	for	example,	claim	that	"Gauquelin's	work	proves	once	and	for	all,	and	incontestably,	that	there	is	something	to	astrology."	59	Gauquelin	himself	is	very	clear	that	his	results	do	nothing	of	the	sort:
A	wise	man	rules	the	stars;	only	a	fool	is	ruled	by	them.	Siegel,	Harvey.	What	is	the	representativeness	heuristic?	Richard	McKeon	(New	York:	Random	House,	1941),	p.	It	is	also	known	as	swinging	the	big	stick.	Thus	the	results	(the	empirical	findings)	of	medical	studies	can	tell	you	what	the	facts	are	—	not	what	to	do	about	them.	Similarly,	the	fact
that	Linus	Pauling	is	a	Nobel	Prize	winner	doesn't	make	him	an	expert	on	the	efficacy	of	vitamin	C.	What	conclusion	do	most	of	the	studies	seem	to	support?	What	is	the	difference	between	logical	possibility	and	physical	possibility?	To	protect	against	the	problem	of	noncomparable	groups,	scientists	use	a	technique	called	randomization.	As	Isaac
Asimov	has	pointed	out,	creationism	cannot	be	adopted	"without	discarding	all	of	modern	biology,	biochemistry,	geology,	astronomy	—	in	short,	without	discarding	all	of	science."46	That's	a	pretty	high	price	to	pay	for	adopting	a	theory.	THE	APPEAL	TO	FAITH	"Faith,"	as	it	is	ordinarily	understood,	is	"belief	that	does	not	rest	on	logical	proof	or
material	evidence."22	To	believe	something	on	faith	is	to	believe	it	in	spite	of,	or	even	because	of,	the	fact	that	we	have	insufficient	evidence	for	it.	You	hold	a	rose	in	your	hand.	As	Terence	Hines	observes,	"One	can	consider	every	spin	of	the	roulette	wheel,	every	throw	of	the	dice,	every	draw	of	the	card	in	gambling	casinos	the	world	over	as	a	single
trial	in	a	worldwide	ongoing	study	in	parapsychology."84	If	psi	were	a	reality,	casino	winnings	should	vary	from	what's	predicted	by	the	laws	of	chance.	The	testimony	of	any	eyewitness—	or	several	eyewitnesses	—	in	similar	circumstances	would	be	suspect.	Finally,	the	1893	World's	Columbian	Exposition,	staged	in	Chicago,	had	featured	a	life-size
Irish	Village,	with	fifteen	cottages,	a	castle	tower,	and	a	population	of	genuine	Irish	women	who	danced	jigs,	spun	cloth,	and	made	butter.	Terence	Hines,	Pseudoscience	and	the	Paranormal	(Buffalo:	Prometheus	Books,	1988),	pp.	Interpreting	the	Medical	Literature.	[Premise]	Fifty	percent	of	the	students	in	this	class	are	Republicans.	[6]	It	gave	no
support	to	the	idea	that	global	warming	doesn't	happen	and	we	should	all	go	back	to	sleep.	Suppose	he	proposes	to	demonstrate	his	ability	by	walking	through	as	many	different	walls	in	as	many	different	buildings	as	you	choose.	Beyth,	'"I	Knew	It	Would	Happen':	Remembered	Probabilities	of	Once-Future	Things,"	Organizational	Behavior	and	Human
Performance	120	(1972):	159-72.	To	accept	the	new	study	would	be	to	ignore	the	weight	of	evidence	and	thus	to	believe	something	arbitrarily.	Some	people,	like	thefictionalSherlock	Holmes,	are	much	more	perceptive	than	others.	It	generally	would	be	extremely	difficult	for	nonscientists	to	judge	whether	they	had	good	reasons	(which	would	have	to
be	both	valid	and	technical)	to	decide	a	conflict	and	accept	a	disputed	claim.	Thrombin,	for	example,	is	essential	for	blood	clotting	but	also	aids	in	cell	division	and	is	related	to	the	digestive	enzyme	trypsin.55	Because	the	same	protein	can	play	different	roles	in	different	systems,	the	fact	that	it	is	part	of	an	irreducibly	complex	system	doesn't	indicate
that	it	couldn't	have	arisen	through	natural	selection.	This	view	is	not	shared	by	most	mainline	churches,	however.	Witness	the	fact	that	nobody	predicted	the	destruction	of	the	World	Trade	Center	towers,-	otherwise,	thousands	of	deaths	would	have	been	averted.	That	subjectivism	renders	disagreement	futile	often	goes	unnoticed.	I	had	a	chance	to
graduate	from	the	anecdotal	to	the	reproducible.	Is	the	following	argument	strong?	To	believe	otherwise	is	to	commit	the	fallacy	oj	composition.	You	get	the	idea.	The	brain,	however,	is	not	capable	of	producing	enough	of	either	of	these	forces	to	directly	affect	objects	outside	of	the	body.	Student	subjects	were	asked	to	look	at	photographs	of	ten
people	and	rate	them	in	terms	of	their	success	or	failure.	But	rational	choices	must	be	based	on	rational	beliefs.	According	to	electrical	engineer	Laurence	Beynam,	The	fact	that	precognition	involves	information	transfer	in	the	reverse	time	direction	necessitates,	due	to	the	theory	of	relativity,	the	adoption	of	faster-than-light	(superluminal	or
supraluminal)	processes	as	a	possible	explanatory	cause	allowed	for	by	the	laws	of	physics.	It	is	not	a	virtue	viruses	will	tend	to	be	hard	for	their	victims	to	solve	mysteries.	Much	research	now	suggests	that	perception	is	constructive,	that	it's	in	part	something	that	our	minds	manufacture.	An	argument	is	fallacious	if	it	contains	(	1	)	unacceptable
premises,	(2)	irrelevant	premises,	or	(3)	insufficient	premises.2	Premises	are	unacceptable	if	they	are	at	least	as	dubious	as	the	claim	they	are	supposed	We	can	easily	forgive	a	child	who	is	afraid	of	the	dark;	the	real	tragedy	of	life	is	when	men	are	afraid	of"the	light	—PLATO	INFORMAL	FALLACIES	165	to	support.	A	corollary	to	that	tenet	will	help
you	when	faced	with	unresolved	conflict	among	studies:	When	the	results	of	relevant	studies	conflict,	you	cannot	know	that	the	treatment	in	question	is	effective.	It's	not	simply	that	they're	rare	affam	—	MOLIÈRE	and	unusual	(which	they	are),-	it's	that	they	seem	to	violate	the	natural	order	of	things.	Consequently:	There	is	good	reason	to	doubt	a
proposition	if	it	conflicts	with	expert	opinion.	In	the	1970s,	books	such	as	Sheila	Ostrander	and	Lynn	Schroeder's	Psychic	Discoveries	behind	the	Iron	Curtain	created	the	impression	that	the	Soviets	were	well	on	the	way	to	harnessing	psychic	energy.	Even	those	of	us	who	are	unsurprised	by	these	principles	must	admit	that	we	probably	violate	at	least
one	of	them	daily	—	and	so	run	off	into	a	ditch	of	wrong	conclusions.	—	A	L	A	N	M.	Alternatively,	the	deck	would	be	shuffled	and	placed	face	down	on	the	table	and	the	subject	would	try	to	identify	the	symbol	on	each	card	starting	from	the	top	and	reading	down	through	the	deck.	To	get	a	better	idea	of	what	constitutes	a	strong	inductive	argument,
let's	examine	some	common	forms	of	induction.	When	they	are	asked	to	generate	a	string	of	random	numbers	many	people	avoid	repeating	the	same	digit	twice	—	it	is	as	though	they	think	that	this	would	not	be	random.	Such	experiences	appear	to	be	common.	But	a	string	of	statements	asserting	or	clarifying	their	views	does	not	an	argument	make.
But	that's	not	what	is	observed.	Tversky	and	D.	But	do	you	know	that	you	will	lose?	Which	would	be	your	real	society?	The	question	often	looms	over	remedies	called	"alternative"	or	"unconventional."	The	issue	is	important	because	companies,	advertisers,	special	interest	groups,	magazines,	newspapers,	TV	talk	shows,	health	practitioners,	and	others
often	do	promote	remedies	and	health	practices	that	are	unproven.	The	lifespan	of	lab	animals	is	usually	much	shorter	than	that	of	humans.	Irving	Copi,	Introduction	to	Logic,	6th	ed.	If	the	experimental	treatment	is	truly	effective	—	and	not	merely	a	placebo	itself	—	it	should	perform	much	better	than	the	placebo.	Sparks	still	fly	when	somebody
asserts	that	somebody	else's	ancestors	were	too	primitive	to	have	managed	certain	engineering	feats	without	alien	help.	At	any	rate,	attempting	an	objective	assessment	of	the	evidence	takes	courage.	Douglas	M.	Anything	that	violates	these	laws	is	said	to	be	logically	impossible,	and	whatever	is	logically	impossible	can't	exist.	If	one	uncontrolled	trial
proves	little	or	nothing,	having	several	that	report	the	same	results	doesn't	make	the	case	any	stronger.	He	gave	155	volunteers	the	16PF	personality	questionnaire,	which	assesses	personality	characteristics,	and	You	can	make	a	better	living	in	the	world	as	a	soothsayer	than	as	a	truthsayer.	410.	—	Duc	FRANÇOIS	DE	LA	ROCHEFOUCAULD	S	O	U	R
C	E	S	OF	K	N	O	W	L	E	D	G	E	129	Reason	in	man	is	rather	like	God	in	the	world.	What	is	the	difference	between	a	deductive	argument	and	an	inductive	argument?	As	news	of	his	prediction	spread,	he	gained	a	small	group	of	followers.	To	accurately	represent	the	form	of	these	statements,	each	constituent	statement	should	be	assigned	a	letter.	One
group	of	experimenters	was	told	that	the	people	in	the	photographs	had	received	an	average	rating	of	+5	in	previous	experiments	while	the	other	group	was	told	that	they	had	received	an	average	rating	of	-	5	.	The	communists?	—	EUGENE	IONESCO	The	public	will	believe	anything	so	long	as	it	is	not	founded	on	truth.	What	kind	of	evidence	would
convince	you	that	extraterrestrials	are	visiting	Earth?	For	another	half-hour	or	so	I	knocked	the	table	quite	blatantly	with	the	tip	of	my	shoes,	without	arousing	the	slightest	suspicion.	One	mother	said	her	daughter	had	already	spent	$35,000	following	her	firewalking	guru	to	seminars	and	firewalks	around	the	country.	At	the	end	of	each	session,	the
subjects	are	shown	all	four	clips	in	the	set	and	asked	to	identify	which	one	most	closely	resembles	the	images	they	were	seeing.	[5]	His	172	SIX:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	own	administration	issued	a	report	on	global	warming	called	the	U.S.	Climate	Action	Report	2002.	The	logical	structure	of	an	inductively	strong	argument	can
only	render	the	conclusion	probably	true	if	the	premises	are	true.	Shaw	and	Edwards	easily	convinced	the	research	staff	at	the	McDonnell	Laboratory	that	they	had	genuine	psychic	powers.	In	less	than	an	hour	after	Galle	began	his	search,	he	noticed	something	that	was	not	on	his	charts.	Was	it	a	placebo	effect?	"But	wait,"	you	say.	By	applying	them
to	each	hypothesis,	we	can	often	eliminate	some	hypotheses	right	away,	give	more	weight	to	some	than	to	others,	and	decide	between	hypotheses	that	may	at	first	seem	equally	strong.	Although	the	voyages	of	Columbus	and	other	seafaring	explorers	nearly	killed	the	theory	in	the	fifteenth	century,	it	was	resurrected	in	England	in	1849	by	an	itinerant
lecturer	who	called	himself	Parallax	(his	real	name	was	Samuel	Birley	Rowbotham).	Accepting	a	belief	in	precognition	seems	to	require	rejecting	a	belief	in	free	will.	The	psychic	scorecard	is	not	very	impressive.	Albert	Einstein,	Forum	Philosophicum	1,	no.	And	human	beings	feeling	pain,	terror,	depression,	panic,	and	so	forth,	were	really	only	aspects
of	pain,	terror,	depression,	panic	and	so	on,	in	me!	.	Eddington	observed	a	deflection	of	1.64	seconds	of	arc,	well	within	the	possible	error	of	measurement.)18	Thus	Einstein's	theory	had	successfully	predicted	a	phenomenon	that	no	one	had	previously	thought	existed.	67.	Just	as	we	can	never	conclusively	confirm	a	scientific	hypothesis,	we	can	never
conclusively	confute	one	either.	To	illustrate	how	to	apply	these	principles,	we	supply	analyses	of	many	extraordinary	claims,	including	conclusions	regarding	their	likely	truth	or	falsity.	causal	contradiction."22	•t,~i	.v-vSi*,'„'j.-i'.'.a'!1,^vV*	It	is	easy	to	see,	hard	to	foresee.	Since	most	people	have	never	learned	the	difference	between	a	good	argument
and	a	fallacious	one,	they	are	often	persuaded	to	believe	things	for	no	good	reason.	In	one	early	experiment,	people	were	shown	cutouts	of	trees	and	donkeys,	which	they	perceived	as	green	and	gray,	as	they	should	be	—	even	though	all	the	cutouts	were	made	from	the	same	green	material	and	lit	by	a	red	light	to	make	them	appear	gray.	Many	people
don't	think	of	science	as	a	search	for	the	truth,	however,	instead,	they	think	of	it	as	a	means	for	creating	commodities.	In	1904	he	paid	a	visit	to	Blondlot's	laboratory.	Nevertheless,	you	may	occasionally	encounter	media	coverage	that	assumes	the	opposite.	This	knowledge	was	gained	through	experience	and	serves	—	HENRY	LEWIS	STIMSON	as	the
evidence	on	which	our	precursive	faith	rests.	We	received	front-page	newspaper	coverage	as	well	as	coverage	on	local	television	news.	"A	Possible	Protective	Effect	of	Nut	Consumption	on	Risk	of	Coronary	Heart	Disease,"	Archives	of	Internal	Medicine	152	(July	1992):	1416-24.	But	it's	an	ambiguous	mixture	of	light	and	shadow,	suggestive	of	a	face
but	subject	to	various	interpretations.	But	while	over	seven	hundred	tablets	containing	hepatoscopic	prophecies	have	come	down	to	us,	none	explain	how	the	correspondences	between	liver	features	and	human	affairs	were	established.4	While	hepatoscopy	is	no	longer	big	business,	that	other	form	of	divination	pioneered	by	the	Babylonians	—
astrology	—	still	is.	This	point	is	particularly	applicable	to	the	study	of	miracles.	James,	Varieties	oj	Religious	Experience,	p.	We	are	justified	in	convicting	someone	of	a	crime	if	we	have	established	his	or	her	guilt	beyond	a	reasonable	doubt.	The	creator	and	his	means	of	creation,	they	claim,	are	beyond	human	comprehension.	3	7	9	-	4	6	4	.	Wason,	"On
the	Failure	to	Eliminate	Hypotheses	in	a	Conceptual	Task,"	Quarterly	Journal	oj	Experimental	Psychology	12	(i960):	129-40.	Researchers	asked	students	to	describe	what	they	had	seen	in	a	picture.	"Then	something	extraordinary	took	place,"	says	Watson.	Does	that	make	you	feel	better	about	yourself?	So	you	should	have	your	horoscope	charted	by	an
astrologer."	If	someone	is	concerned	about	the	direction	his	or	her	life	is	taking,	there	are	other	things	he	or	she	can	do	about	166	SIX:	A	R	G	U	M	E	N	T	S	GOOD,	BAD,	AND	W	E	I	R	D	it	than	consult	an	astrologer.	Years	later,	his	nurse	confessed	in	a	letter	to	his	parents	that	she	made	up	the	whole	story	about	that	event.	Here's	the	story:	Watson	tells
of	reports	coming	from	scientists	in	the	1950s	about	wild	Japanese	monkeys	on	the	island	of	Koshima.	Archimedes	supposedly	arrived	at	the	principle	of	displacement	while	taking	a	bath,	from	which	he	leapt	shouting,	"Eureka!"	The	truth	or	falsity	of	an	idea	is	determined	not	by	where	it	came	from,	but	by	the	evidence	supporting	it.	Using	relativity
theory,	it	is	possible	to	calculate	the	extent	to	which	space	is	thus	bent.	Ducasse	notes	that,	200	years	ago,	making	one's	voice	heard	all	the	way	across	the	Atlantic	would	have	seemed	physically	impossible.	This	is,	as	you	would	expect,	a	low	probability.	What	this	example	shows	is	that:	Just	because	you	can't	explain	something	doesn't	mean	that	it's
supernatural.	Write	a	200-word	critique	of	this	passage,	focusing	on	how	well	its	claim	is	supported	by	good	reasons,	whether	the	claim	conflicts	with	our	background	knowledge	or	other	statements	we	have	good	reason	to	believe,	and	why	you	think	accepting	the	claim	would	be	reasonable	(or	unreasonable).	Are	morphic	fields	physically	possible?
Von	Neureiter	thought	that	the	girl	had	genuine	telepathic	ability,	and	the	case	of	Ilga	K.,	as	she	is	referred	to	in	the	literature,	became	well	known	both	in	Latvia	and	abroad.	If	so,	there's	not	much	you	can	be	certain	of	(except,	as	Descartes	pointed	out,	that	you're	thinking).	In	fact,	G.	Vitamin	E	supplements	can	dissolve	breast	lumps.	Leverrier	tried
C	R	I	T	E	R	I	A	OF	ADEQUACY	193	to	account	for	the	missing	43	seconds	of	arc	in	the	same	way	he	had	accounted	for	the	discrepancies	in	the	orbit	of	Uranus	—	by	postulating	the	existence	of	another	planet	between	Mercury	and	the	sun.	In	fact,	Copernicuss	theory	had	the	disadvantage	of	being	inconsistent	with	observed	data.	In	this	condition,
visual	acuity	is	normal	(the	person	could	correctly	identify	the	orientation	of	the	"E's"	on	the	eye	chart).	There	may	be	no	strong	evidence	that	it	works,	but	if	it	does,	the	benefits	to	many	people	would	be	substantial.	Scope.	WHY	OR	WHY	NOT?	At	the	end	of	the	song	"Goodbye	Blue	Sky"	on	Pink	Floyd's	album	The	Wall,	there	is	some	very	faint	muffled
speech.	What	can	you	then	reasonably	conclude	regarding	the	effectiveness	of	the	remedy?	Evolution	clearly	meets	this	criterion,	for	it	correctly	predicts	that	animals	inhabiting	islands	will	be	more	closely	related	to	those	living	on	the	nearest	mainland	than	to	those	living	on	more	distant	lands,	that	different	types	of	fossils	will	be	found	in	different
layers	of	rock,	and	that	series	of	fossils	exhibiting	gradual	change	over	time	will	be	discovered.	Arrogance	is	not	entailed	by	any	objectivist	theory.27	True,	realists	might	indeed	be	tempted	to	force	their	views	on	others.	Appeal	to	Ignorance	The	appeal	to	ignorance	comes	in	two	varieties:	Using	an	opponent's	inability	to	disprove	a	conclusion	as	proof
of	the	conclusion's	correctness,	and	using	an	opponent's	inability	to	prove	a	conclusion	as	proof	of	its	incorrectness.	This	notion	means	that	reality	is	literally	whatever	each	of	us	believes	it	to	be.	Not	if	you	have	no	good	reason	for	believing	so,	for,	in	that	case,	your	belief	is	nothing	more	than	a	lucky	guess.	Leprechauns	must	be	real.	FIELD
PROBLEM	From	the	"letters	to	the	editor"	section	of	your	college	newspaper	or	literary	magazine,	select	a	letter	that	contains	at	least	one	argument.	The	watchmaker	to	whom	you	give	a	watch	that	has	stopped	separates	all	the	wheel-works	and	examines	them	one	by	one	until	he	finds	the	part	that	is	defective	or	broken,-	the	doctor	to	whom	a
patient	appears	cannot	dissect	him	in	order	to	establish	his	diagnosis,-	he	has	to	guess	the	seat	and	cause	of	the	ailment	solely	by	inspecting	disorders	affecting	the	whole	body.	The	central	premise	of	this	book	is	that	such	an	understanding	is	possible,	useful,	and	empowering.	In	1904	Wood	published	his	findings	in	the	British	scientific	journal
Nature.	In	1845,	the	astronomer	Urbain	Jean	Joseph	Leverrier	hypothesized	that	the	gravitational	force	of	an	unknown	planet	affected	Uranus's	motion.	But	whether	anyone	else	was	experiencing	the	news	separately	from	me	was	unclear,	because	they	existed	in	my	reality	too.	Rothman	claims	that	ESP	is	impossible.	[Conclusion]	Therefore,	50
percent	of	all	students	at	this	college	are	Republicans.	The	last	collision	of	a	forty	nights.	That	is,	is	it	consistent	with	the	empirical	evidence	—	with	results	from	trustworthy	observations	and	scientific	tests,	with	natural	laws,	or	with	well-established	theory?	This	view	is	not	favored	by	modern-day	creationists,	however,	for	it	puts	God	in	a	bad	light.	If
it's	true,	it's	false.	737.	Soal's	theory	was	that	subjects	might	do	better	if	they	had	more	interesting	material	to	work	with.	Only	when	we,	our	tools,	or	our	environment	are	in	a	state	that	impedes	the	accurate	flow	of	information	do	our	senses	lead	us	astray.	Their	belief	in	the	truth	of	their	hypotheses	was	so	strong	that	some	of	them	didn't	believe	that
there	was	no	correct	sequence	until	the	experimenters	opened	the	device	and	showed	them	the	wiring!	Max	Planck	was	well	aware	of	how	tenaciously	we	can	cling	to	a	hypothesis	when	we	have	invested	a	lot	of	time	and	effort	in	it.	DENYING	THE	EVIDENCE	No	man	was	ever	so	Our	reluctance	to	give	up	seemingly	well-confirmed	hypotheses	was
much	deceived	by	dramatically	demonstrated	by	psychologist	John	C.	It	is	possible	because	charcoal,	especially	when	coated	with	ashes,	does	not	transfer	heat	rapidly	to	other	objects.	Therefore,	ghosts	are	real.	A	mouse	trap	consists	offiveparts:	(	1	)	a	wooden	platform,	(2)	a	metal	hammer,	(3)	a	spring,	(4)	a	catch,	and	(5)	a	metal	bar	that	holds	the
hammer	down	when	the	trap	is	set.	It	all	started	in	1952	when	Virginia	Tighe,	an	American	housewife,	was	apparently	hypnotically	regressed	back	to	a	previous	life	in	nineteenth-century	Ireland.	What's	more,	30	percent	wanted	to	teach	creation	science,-	26	percent	felt	that	some	races	were	more	intelligent	than	others,-	and	22	percent	believed	in
ghosts.	The	figure	in	this	Mayan	carving	seems	to	be	wearing	a	helmet	and	flying	in	a	spaceship.	Thinking	about	weird	things,	then,	brings	us	face-to-face	with	some	of	the	most	fundamental	issues	in	human	thought.	Bruce	Holbrook,	The	Stone	Monkey	(New	York:	William	Morrow,	1981),	pp.	Maybe	it	can't.	In	a	proving,	Hahnemann	and	his	students
would	simply	eat	various	substances,	then	observe	what	symptoms	they	had.	For	example,	some	people	claim	that	it's	possible	to	diagnose	states	of	health	and	disease	anywhere	in	the	body	by	examining	only	the	iris	(the	colored	part	of	the	eyes).	If	not,	it's	unfounded.	Of	course	not.	What	is	the	principle	that	explains	how	much	trust	we	should	put	in
personal	experience	as	reliable	evidence?	THE	SEARCH	FORMULA	Our	formula	for	inquiry	consists	of	four	steps,	which	we	represent	by	the	acronym	SEARCH.	Russell	S.	The	scientific	method	provides	the	best	means	of	assessing	competing	theories.	Your	inability	to	explain	something	may	simply	be	due	to	your	ignorance	of	the	operative	forces	or
principles.	(The	words	sophistic	and	sophistical	are	used	to	describe	arguments	that	appear	sound	but	are	actually	fallacious.)	The	greatest	of	the	Sophists	—	Protagoras	—	famously	expressed	his	subjectivism	thus:	"Man	is	the	measure	of	all	things,	of	existing	things	that	they	exist,	and	of	non-existing	things	that	they	do	not	exist."	Reality	does	not
exist	independently	of	human	minds	but	is	created	by	our	thoughts.	But	this	action	doesn't	mean	that	the	gremlin	hypothesis	is	testable,	because	the	fact	that	fluorescent	lights	emit	light	is	what	the	gremlin	hypothesis	was	introduced	to	explain.	From	time	to	time,	however,	certain	phenomena	are	discovered	that	don't	fit	into	the	established
paradigm,-	that	is,	16	T	W	O	i	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	they	can't	be	explained	by	the	current	theory.	A	fairy	tale	may	be	coherent,	but	that	doesn't	justify	our	believing	it.	—	W	I	L	L	I	A	M	BLAKE	The	physicist	and	the	mystic	follow	different	paths:	they	have	different	technical	goals	in	view,-	they	use	different	tools	and
methods,-	their	attitudes	are	not	the	same.	But	until	scientists	know	more,	a	fully	adequate	physical	theory	of	ESP	remains	nothing	more	than	a	tantalizing	(logical)	possibility.	What	makes	this	mechanism	irreducibly	complex	is	that	if	any	one	of	the	parts	were	removed,	it	would	no	longer	work.	—	GEORGE	JEAN	NATHAN	272	certainty	regarding	a
personal	experience	don't	increase	the	reliability	of	that	experience	one	bit.	It	will	exist,	when	the	time	comes,	but	does	not	exist	now.	Groups	are	just	as	prone	to	error	as	individuals	are	—	perhaps	more	so.	However,	we	must	all	face	the	world,	and	we	must	realize	that	our	futures	lie	in	ourselves,	and	not	in	the	stars.66	Others	believe	that	its	appeal
derives	from	an	increased	sense	of	unity	it	provides.	Doubt	grows	with	knowledge.	Since	many	legitimate	sciences	don't	perform	controlled	experiments,	the	scientific	method	can't	be	identified	with	the	experimental	method.	In	Chapter	4,	we	will	examine	the	relationship	between	belief	and	truth.	Bertrand	Russell,	for	instance,	gave	three	simple
rules	for	curbing	one's	tendency	to	accept	what	he	called	"intellectual	rubbish":	1.	People	often	claim,	for	example,	that	because	something	occurred	after	something	else	it	is	caused	by	it.	If	so,	we're	faced	with	an	astounding	implication:	When	enough	people	believe	something	is	true,	it	becomes	true	for	everyone.	Is	the	argument	inductive	or
deductive?	Can	you	imagine	any	situation	in	which	the	premises	are	true	and	the	conclusion	false?	Paul	McCarthy,	"Pseudoteachers,"	Omni,	July	1989,	p.	Everything	is	out	in	the	open,	and	it	is	open	season	on	everything.	Do	you	believe	for	any	of	the	following	reasons?	This	quantum	freakiness	has	prompted	some	people,	even	a	physicist	or	two,
seriously	to	ask,	"Is	a	tree	really	there	when	no	one's	looking?"	•	In	1894	the	Society	for	Psychical	Research	published	the	first	survey	of	personal	encounters	with	ghostly	phenomena.	Socrates	is	a	man.	Now	we	can	consider	the	question	raised	at	the	beginning	of	this	chapter:	Does	realism	lead	to	intolerance	and	arrogance?	Here's	the	official
description	of	the	reward:	The	[James	Randi	Educational]	Foundation	is	committed	to	providing	reliable	information	about	paranormal	claims.	7	4	2	.	Popper,	Conjectures	and	Rejutations,	p.	What	kind	of	evidence	could	establish	the	effectiveness	of	Formula	77	beyond	a	reasonable	doubt?	Ernest	Sosa,	"Knowledge	and	Intellectual	Virtue,"	Monist,
March	1985.	It	is	the	idea	of	demon	possession	—	that	people	and	places	can	be	haunted,	harmed,	and	controlled	by	supernatural	entities	of	immense	evil.	With	this	knowledge	your	brain	gives	you	perceptions	of	size	constancy,	despite	shrinking	retinal	images.	Unlike	the	case	of	the	weather	report,	you	would	be	right	in	dismissing	such	a	claim	out	of
hand,	for	if	it	were	true,	large	portions	of	your	belief	system	would	be	false.	Richard	Dawkins	explains:	What	use	is	half	a	wing?	33-36,-	Office	of	Technology	Assessment,	Congress	of	the	United	States,	Unconventional	Cancer	Treatments	(Washington,	D.C.:	U.S.	Government	Printing	Office,	1990),	pp.	An	ancient	practice	or	folklore	shows	that	it	works.
Fruitfulness	One	thing	that	makes	some	hypotheses	attractive	even	in	the	face	of	adverse	evidence	is	that	they	successfully	predict	new	phenomena	and	thus	open	up	new	lines	of	research.	Gabriel	Gale,	poet,	artist,	and	detective,	is	accused	of	a	terrible	crime.	"I	knew	by	intuition,"	might	be	the	reply.	8.	Samuel	Hahnemann	(	1755-1843),	a	German
physician,	was	the	first	to	apply	this	notion	systematically.	There	are,	in	fact,	good	reasons	to	be	guided	by	this	principle:	Personal	experience	alone	generally	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt.	You	are,	of	course,	free	to	reject	our	conclusions.	So	he	concluded	that	the	original	ganzfeld	experiments	were	not
convincing	evidence	for	the	existence	of	psi.86	In	response	to	Hyman's	critique,	Honorton	performed	his	own	meta-analysis	of	the	studies	using	a	different	set	of	criteria	to	grade	them.	So	even	if	we	cannot	conclusively	say	that	a	hypothesis	is	false,	we	can	often	conclusively	say	that	it's	unreasonable.	This	is	a	valid	argument,	but	the	premises	are
false.	Are	we	really	willing	to	give	up	on	this	ideal	and	promote	instead	a	monolithic	ideology	in	which	what	is	true	for	a	"critical	mass"	of	people	becomes	true	for	everyone?	In	an	inductively	strong	argument,	if	the	premises	are	true,	the	conclusion	is	probably	or	likely	to	be	true.	Clearly	an	army	doctor,	then.	Mrs.	Yes,	say	psychologists	Leonard
Zusne	and	Warren	H.	If	not,	we	have	reason	to	believe	that	it's	false.	These	dreams	do	not	form	one	continuous	narrative,	however.	Researchers	allege	that	the	original	flipper	photos	were	too	fuzzy	to	reveal	much	of	anything	but	that	they	were	doctored	before	publication	to	make	the	image	resemble	a	flipper.	Biologist	H.	Such	a	situation,	as	Russell
realized,	is	not	conducive	to	harmonious	human	relations.	Reality	is	experienced	as	a	seamless,	indivisible	whole.	When	the	mother	was	made	to	keep	quiet	or	was	isolated	in	a	soundproof	room,	Ilga	failed	to	receive,	or	else	was	only	partly	successful	by	using	the	highly	expressive	gestures	and	lip	movements	of	the	mother.	Darwin	was	not	aware	of
the	mechanism	by	which	these	characteristics	were	transmitted.	19	P	E	R	C	E	I	V	I	N	G	:	T	R	U	E	OR	FALSE?	Deductive	arguments	are	intended	to	provide	conclusive	support	for	their	conclusion.	Plato,	"Meno,"	98a,	p.	And	simply	reading	a	description	of	an	orgasm	won't	normally	produce	one.	Even	if	an	unproven	treatment	has	considerable	possible
benefits,	is	harmless,	and	costs	little,	it	may	be	no	bargain.	Ann	Landers	had	just	reprinted,	for	the	zillionth	time,	a	list	of	chilling	parallels	between	the	assassinations	of	Abraham	Lincoln	and	John	F.	How	did	the	creator	create?	NOTES	I	13	Knowledge,	Belief,	and	Evidence	There	exists	a	passion	for	comprehension	as	much	as	a	passion	for	music.
Plato	must	have	been	talking	about	the	Minoan	Island	of	Thera	because	the	civilization	of	Thera	was	very	advanced,	and	a	volcanic	explosion	destroyed	the	civilization	very	quickly.	Cited	in	Evelyn	Underhill,	Mysticism	(New	York:	World/Meridian,	1972),	p.	Not	even	scientists	can	make	something	true	by	simply	believing	it	to	be	true.	There	were	such
steps,	however.	SIX	Arguments	Good,	Bad,	and	Weird	T	HE	CENTRAL	FOCUS	of	critical	thinking	is	the	formulation	and	evaluation	of	arguments	—	and	this	is	true	whether	the	subject	matter	is	ordinary	or	as	weird	as	can	be.	But	if	your	sample	consists	of	those	students	attending	a	large	state	university	with	a	national	reputation,	your	argument
would	be	stronger	because	your	sample	would	be	larger	and	more	representative.	Allen	Orr,	"Darwin	v.	To	our	knowledge	there	is	not	one	empirical	investigation	of	reverse	speech	in	any	peer-reviewed	journal.	Such	an	ability	certainly	appears	physically	impossible,	for	it	seems	to	be	at	odds	with	the	principle	of	causality,	which	states	that	an	effect
cannot	precede	its	cause.	The	truth	is	not	only	stranger	than	you	imagine,	it	is	stranger	than	you	can	imagine.	If	so,	why	weren't	there	frequent	reports	from	mental	institutions	of	miracles	performed	by	the	inmates?	The	form	of	such	analogical	inductions	can	be	represented	as	follows:	Object	A	has	properties	F,	G,	H,	etc.,	as	well	as	the	property	Z.
Certainly,	studies	can	give	you	information	that	may	help	you	make	a	more	informed	decision,	but	they	can't	supply	the	values.	Channelers	claim	to	communicate	with	aliens	from	outer	space,	psychics	and	astrologers	claim	to	foretell	the	future,	and	healers	claim	to	cure	everything	from	AIDS	to	warts.	Courts	reject	hypnosis	as	a	memory	aid.	There
are	many	distinctions	we	can't	quantify	that	nevertheless	are	perfectly	objective.	The	big	question	then	is	why?	We	know,	for	example,	who	raised	us,	which	pair	of	shoes	is	our	favorite,	what	pain	feels	like,	how	to	read,	and	that	ducks	quack.	Are	we	justified	in	believing	that	there	is	extrasensory	perception?	174.	Sampson,	"On	the	National	Institute
of	Drug	Abuse	Consensus	Conference	on	Acupuncture,"	Scientific	Review	of	Alternative	Medicine	(Spring/Summer	1998):	3	8	-	4	0	.	I.	But	based	on	a	massive	amount	of	experience,	we	must	assign	a	very	low	probability	to	such	a	possibility.	We	should	not	defer	to	the	experts	because	they	are	always	right	—	they	aren't.	A	crucial	question	is,	if	you
think	that	any	of	these	claims	is	true	or	false,	how	do	you	know?	bending	near	the	sun	-A-	Sun	The	classic	case	of	a	degenerating	research	program,	he	tells	us,	is	Marxism:	Has,	for	instance,	Marxism	ever	predicted	a	stunning	novel	fact	successfully?	The	word	RABBLE	'impossible'	should	have	become	literally	impossible	for	the	modern	scientist.	So
was	it	the	herbal	tea	that	cured	your	headache?	In	the	world	of	health	and	medicine,	thefindingsof	science	are	cited	by	both	orthodox	and	unorthodox	practitioners	to	support	both	valuable	and	worthless	treatments.	According	to	the	constructivist	doctrine,	it	does.	The	idea	that	our	normal	perceptions	have	a	direct,	one-to-one	correspondence	to
external	reality	—	that	they	are	like	photographs	of	the	outer	world	—	is	wrong.	Every	one	of	them	has	been	advocated	and	sometimes	strongly	promoted.	What	concerns	me	is	the	proliferation,	not	just	of	nonsense	and	sloppy	thinking	per	se,	but	of	a	particular	kind	of	nonsense	and	sloppy	thinking:	one	that	denies	the	existence	of	objective	realities,
or	(when	challenged)	admits	their	existence	but	downplays	their	practical	relevance.	In	terms	of	scope	and	fruitfulness,	then,	Copernicuss	theory	had	no	advantage	over	Ptolemy's.	Several	studies	show	this	effect,	but	a	classic	experiment	illustrates	the	point	best.	better	than	a	use-	Is	this	theory	plausible?	If	so,	which	group	is	it?	Philosopher	Roger
Trigg	explains:	The	result	of	granting	that	"the	world"	or	"reality"	cannot	be	conceived	as	independent	of	all	conceptual	schemes	is	that	there	is	no	reason	to	suppose	that	what	the	peoples	of	very	different	communities	see	as	the	world	is	similar	in	any	way.	Unfortunately,	there's	no	foolproof	method	for	determining	when	conservatism	should	take	a
backseat	to	other	criteria.	Rhine's	early	research,	however,	does	not	require	an	extraordinary	hypothesis.	For	example:	"Bigfoot	must	exist	because	no	one	has	been	able	to	prove	that	he	doesn't."	The	problem	with	these	arguments	is	that	they	take	a	lack	of	evidence	for	one	thing	to	be	good	evidence	for	another.	It	began	to	dawn	on	me	that	this
apparent	strength	was	in	fact	their	weakness.15	background	theory	that	cannot	be	derived	from	its	background	theory	alone,	then	the	hypothesis	is	testable.	In	critical	thinking,	an	argument	is	as	defined	above	—	reasons	supporting	a	claim.	You	have	scars	on	your	body.	This	practice	—	for	better	or	worse	—	can	have	enormous	consequences	for	all
of	us.	But	a	greater	and	wider	evil	arises	when	the	credulous	character	is	maintained	and	supported,	when	a	habit	of	believing	for	unworthy	reasons	is	fostered	and	made	permanent."13	According	to	Clifford,	responsible	believing	is	a	skill	that	can	be	maintained	only	through	constant	practice.	Was	he	taking	some	other	treatment	(maybe	a	self-
treatment)	while	under	the	doctor's	care?	According	to	social	constructivism,	then,	our	founding	fathers	were	deluded	in	believing	that	there	were	truths	that	applied	universally	to	all	people	regardless	of	what	society	they	belonged	to	—	truths	like	everyone	is	created	equal,-	everyone	has	the	right	to	life,	liberty,	and	the	pursuit	of	happiness,-	and
everyone	has	the	right	to	alter	or	abolish	any	government	that	becomes	destructive	of	these	rights.	What	this	means	is	that	time	is	as	much	a	direction	of	travel	as	are	the	directions	updown,	right-left,	and	forward-backward.	Just	as	disturbing	as	our	tendency	to	treat	experts	in	one	area	as	experts	in	others	is	our	tendency	to	treat	nonexperts	as
experts,	especially	when	they're	famous.	Includes	bibliographical	references	and	index.	20.	What	grounds	our	beliefs	in	reality	are	the	reasons	we	have	for	them.	Your	senses	converge	to	give	you	a	unified	picture	of	this	flower—as	though	it	existed	independently.	What	is	enumerative	induction?	Even	though	the	Big	Bang	happened	only	15	billion
years	ago,	it	could	have	been	the	result	of	a	prior	"big	crunch"	(gravitational	collapse),	or	62.	Notice	that	in	each	of	these,	if	the	premises	are	true,	the	conclusion	must	be	true.	Newton's	laws	of	motion,	for	example,	allow	us	to	predict	the	positions	of	the	planets	and	control	the	trajectory	of	missiles.	The	surgeon	pulls	out	some	bloody	material,	which
he	says	is	the	tumor.	Their	goal	was	to	get	as	high	a	score	as	possible	by	pushing	the	buttons	in	the	circle	in	the	right	sequence.	Apparently,	most	people	are	unaware	of	these	powers	and	limits.	Infinity	(New	York:	Bantam	Books,	1979),	p.	Somewhere	you	may	have	read	these	health	claims	prompted	by	scientific	studies:	Taking	vitamin	E	relieves
angina	pain,	and	taking	vitamin	E	does	not	relieve	angina	pain.	The	Buddha	(563-483	B.C.),	another	Eastern	mystic	and	teacher,	maintains	that	reality	is	constantly	changing	and	ephemeral.	Honorton's	240	subjects	did	so	34	percent	of	the	time.	To	make	a	rational	choice	among	hypotheses,	then,	it's	important	to	know	what	these	criteria	are	and	how
to	apply	them.	Wetness,	for	example,	is	an	emergent	property.	Then	we	get:	1.	Reason	is	the	ability	we	have	to	discern	the	logical	relationships	between	concepts	and	propositions.	When	he	learned	of	a	pair	of	astral	twins	—	a	slave	and	an	aristocrat	—	who	were	as	different	as	night	and	day,	he	gave	up	his	belief	in	astrology	and	became	an	outspoken
critic	FIVE:	KNOWLEDGE,	BELIEF,	AND	EVIDENCE	of	it.	5	2	.	—	MARK	T	W	A	I	N	Y	OUR	MIND	CAN	cure	cancer.	NEW	EDITION,	NEW	MATERIAL	For	this	fourth	edition,	we	have	revised	several	sections,	updated	several	others,	and	added	new	discussions	of	topics	that	now	draw	a	great	deal	of	popular	interest.	In	light	of	this	information,	are	you
justified	in	concluding	that	Treatment	Y	works?	It's	this	ability	that	makes	someone	an	authority.	The	muscles	of	a	cow	simply	cannot	produce	enough	force	to	accelerate	the	cow	to	the	speed	required	to	escape	the	Earth's	gravity.	Until	we	determine	which	one	it	is,	we	cannot	claim	to	know	either.	A	WEIRDNESS	SAMPLER	People	everywhere	enjoy
believing	things	that	they	know	are	not	true.	Who	are	the	experts	in	this	case?	But	the	claim	to	know	by	intuition	need	not	be	construed	as	a	claim	to	possess	ESP.	To	remedy	this	situation,	he	suggested	that	we	adopt	the	following	principle:	"It	is	undesirable	to	believe	a	proposition	when	there	is	no	ground	whatever	for	supposing	it	true."14	Russell
felt	that	"if	such	an	opinion	became	common,	it	would	completely	transform	our	social	life	and	our	political	system"	because	it	would	not	only	require	rejecting	many	of	our	most	cherished	beliefs	but	also	"tend	to	diminish	the	incomes	of	clairvoyants,	bookmakers,	bishops,	and	others	who	live	on	the	irrational	Nothing	is	so	firmly	believed	as	what	we
least	know.	In	drug	testing,	for	example,	scientists	may	begin	with	thousands	of	substances	proposed	as	medicines,	some	with	preliminary	evidence	in	their	favor.	In	the	case	of	precognition,	however,	slices	are	taken	out	of	order.	Call	it	intuition	if	you	will,	but	it	is	really	nothing	more	than	acute	sensory	perception.	Phlogiston	was	also	thought	to	flow
out	of	substances	that	were	burned.	But	it	is	very	misleading	because	it	doesn't	tell	you	the	whole	story.	a	tendency	to	be	more	pleasant	in	one's	own	home,	to	love	one's	house,	to	enjoy	having	a	charming	home.68	Ninety-four	percent	of	those	who	returned	the	questionnaire	said	that	the	horoscope	described	them	accurately,	and	90	percent	said	that
their	friends	and	relatives	agreed	with	that	assessment.	You	might	object	that	there	are	many	things	you	know	for	certain,	such	as	that	you	are	reading	a	book	right	now.	Before	Venus	finally	settled	into	its	current	orbit,	it	pulled	Mars	off	course	and	sent	that	planet	hurtling	toward	the	Earth,	thus	igniting	a	whole	new	wave	of	catastrophes.21	Since
Velikovsky	thought	that	Venus	had	been	recently	expelled	from	Jupiter,	he	predicted	that	it	would	still	be	hot.	Monte,	Recalled	by	Life	(New	York:	Avon,	1982).	At	times	you	are	extroverted,	affable,	sociable,	while	at	other	times	you	are	introverted,	wary	and	reserved.	(Use	of	a	control	group	makes	the	study	a	controlled	trial.)	Scientists	then	compare
pertinent	differences	between	the	two	groups	to	verify	whether	the	treatment	has	any	effect.	Knipschild,	and	G.	168-70.	SCIENCE	AND	SCIENTISM	Some	critics	of	science	say	that	far	from	being	an	impartial	search	for	the	truth,	science	is	an	imperialistic	ideology	that	champions	a	particular	worldview,	namely,	a	mechanistic,	materialistic,	and
atomistic	one.	But	in	fact,	this	change,	too,	has	been	observed.	Experimenter	effects	are	thus	reduced	to	a	minimum.	None	of	them	justify	thinking	that	E	=	mc2	is	a	cultural	artifact,	or	that	E	might	equal	mc3	vii	in	Afghanistan	or	on	a	distant	planet.	K.	250	E	I	G	H	T	:	HOW	TO	ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	The	Modus	Operandi	of	Quackery
Quackery	is	considered	the	promotion	of	false	or	unproven	remedies	for	profit.	Quoted	in	Michel	Gauquelin,	Astrology	and	Science	(London:	Peter	Davies,	1969),	p.	But	more	important,	it	also	appears	logically	impossible,	for	it	seems	to	suggest	that	the	future	exists	now,	and	that's	a	contradiction	in	terms.	As	an	eyewitness,	in	a	darkened	room,	in
unusual	circumstances,	feeling	the	stress	of	the	situation,	he	was	open	to	possible	distortions	of	perception	and	judgment.	W	A.	We're	grateful	to	Muhlenberg	College	for	the	research	funds	and	library	resources	made	available	to	us,	to	the	Muhlenberg	Scholars	who	participated	in	the	course	based	on	this	book,	and	to	the	many	people	who	helped	us
by	reviewing	the	manuscript	for	accuracy,	giving	expert	advice,	and	offering	insightful	commentary.	EIGHT	How	to	Assess	a	"Miracle	Cure"	Be	careful	about	reading	heakh	books.	Why,	for	example,	do	we	find	fossils	that	seem	to	be	millions	of	years	old?	We	may	forget	certain	details	of	events	we've	experienced,	or	we	may	embellish	them	with
imaginative	flourishes.	On	the	national	and	international	level,	however,	the	consequences	could	be	even	more	remarkable.	They	were	paid	one	dollar	an	hour	for	conducting	the	experiment,	but	were	promised	two	dollars	an	hour	if	they	achieved	the	desired	results.	There	are	certainly	borderline	cases	that	reasonable	people	can	disagree	about,	but
there	are	also	clear-cut	cases	where	disagreement	would	be	irrational.	Suddenly	almost	all	the	other	monkeys	knew	how	to	do	it,	too.	You	have	found	it	unwise	to	be	too	frank	in	revealing	yourself	to	others.	Perhaps	irreducibly	complex	biochemical	systems	were	designed	by	a	committee.	They're	authorities	in	the	diagnosis	of	disease	and	in	applying
therapeutic	techniques	and	technology	to	their	patients.	You	can	assign	no	weight	to	such	a	claim.	But	nowhere	did	GK	defend	his	realism	with	more	passionate	intensity	than	in	a	story	called	"The	Crime	of	Gabriel	Gale."	It	can	be	found	in	The	Poet	and	the	Lunatic,	my	favorite	among	GK's	many	collections	of	mystery	stories	about	detectives	other
than	Father	Brown.	According	to	Russell,	any	proposition	that	flies	in	the	face	of	expert	opinion	cannot	be	certain.	These	questions	are	important	because	people	often	do	accept	a	health	claim	solely	because	of	a	doctor's	pronouncements,	and	such	pronouncements	are	sometimes	false.	Scientists	won't	accept	a	paranormal	claim	because	it	conflicts
with	their	preconceived	notion	that	all	that	exists	is	matter	in	motion.	John	Beloff,	"Seven	Evidential	Experiments,"	Zetetic	Scholar	6	(1980):	91-94.	If	within	our	group	we	can	reach	a	kind	of	consensus,	a	critical	mass	of	belief,	then	we	can	change	the	world.	Michel	Gauquelin,	Cosmic	Influences	on	Human	Behavior	(London:	Garnstone	Press,	1974).
The	Harkrader	photo	and	many	eyewitness	reports	from	the	ground	in	Illinois	and	Iowa	show	that	the	fireball	and	its	fragments	were	not	just	a	few	hundred	feet	from	the	planes.	In	such	a	world,	physical	and	biological	events	would	be	carefully	controlled,	evil	and	suffering	could	be	minimized,	and	the	outcome	of	historical	processes	strictly
regulated.	Let's	examine	how	this	check	might	be	done	in	a	part	i	c	u	l	a	r	c	a	s	e	Suppose	you	hypothesize	that	a	new	drug	is	an	effective	painkiller.	Thinking	does	depend	on	brain	activity	(not	q).	Here's	a	classic	deductively	valid	argument:	All	men	are	mortal.	hasn't	misled	you	into	The	scientific	study	of	heat	began	in	earnest	shortly	after	Galileo's
thinking	you	know	invention	of	the	thermometer	(or	thermoscope,	as	he	called	it)	in	1593	something	you	don't	Over	the	years	it	was	discovered	that	different	substances	absorb	heat	actually	know.	Behind	this	tidy	picture	of	medical	science,	however,	are	some	untidy	facts	you	should	know:	Single	Studies.	Cambridge,	Mass.:	MIT	Press,	1982.	Joshua
Slocum,	Sailing	Alone	Around	the	World	(New	York:	Sheridan	House,	1954),	pp.	You	have	to	try	to	find	out	if	it's	subject	to	any	of	the	deficiencies	we've	discussed	in	this	book	—	the	distortions	of	human	perception,	memory,	and	judgment,-	the	errors	and	biases	of	scientific	research,-	the	difficulties	inherent	in	ambiguous	data.	We	can	only	test
relatively	large	bundles	of	claims.	So	you	have	probably	been	abducted	by	space	aliens.	The	statistical	analysis	of	data	may	be	faulty.	In	1994,	Cornell	University	psychologist	Daryl	Bern	published	a	joint	article	with	Honorton	in	one	of	psychology's	most	prestigious	research	journals,	Psychological	Bulletin.	To	test	for	precognition,	the	subject	would
214	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Psychic	Trains	An	Associated	Press	story	from	1989	shows	the	tragic	consequences	of	overestimating	one's	psychic	powers:	E.	Appeal	to	the	Person	When	someone	tries	to	rebut	an	argument	by	criticizing	or	denigrating	its	presenter	rather	than	by	dealing	with	the	argument	itself,	that
person	is	guilty	of	the	fallacy	of	appeal	to	the	person.	Max	Planck,	Scientific	Autobiography	and	Other	Papers,	trans.	„	-	.	41.	96.	By	now	you	probably	have	guessed	why	Everard	Feilding's	personal	experience	in	Palladino's	seances	wasn't	a	good	enough	reason	for	him	to	conclude	that	he	had	witnessed	genuine	paranormal	phenomena.	92.	But	if	we
can't	believe	things	to	be	one	way	rather	than	another,	we	can't	think	at	all.	All	these	costs	must	be	factored	into	the	cost-benefit	equation.	Thousands	of	students	gathered	in	the	famed	Tiananmen	Square	to	demand	greater	freedom	and	democratic	reforms	in	the	Chinese	government.	14	Such	a	view	seems	to	echo	the	mystics'	claim	that	everything	is
one.	It	needs	a	chosen	object,	a	definite	task,	an	interest,	a	point	of	view,	a	problem.6	Scientific	inquiry	begins	with	a	problem	—	why	did	something	occur?	A	better	claim	is	"The	disembodied	spirits	of	dead	persons	exist	and	are	visible	to	the	human	eye."	Likewise,	"Astrology	is	true"	is	not	much	to	go	on.	If	you	first	find	the	conclusion,	locating	the
premises	becomes	much	easier.	36ff.	They	said	that	they	disbelieved	because	they	hadn't	yet	experienced	ESP	2	So	Feilding's	emphasis	on	personal	experience	seems	typical.	We	have	good	reasons	to	doubt	a	proposition	when	it	conflicts	with	other	propositions	we	have	good	reasons	to	believe,	when	it	conflicts	with	well-established	background
information,	or	when	it	conflicts	with	expert	opinion	regarding	the	evidence.	When	the	right	sort	of	electromagneticfieldis	present,	fetuses	with	the	right	sort	of	genetic	structure	change	in	ways	that	induce	labor.	Benford,	D.	Others	saw	Willie	Nelson,	Jim	Morrison,	and	John	Lennon.10	Another	example	of	pareidolia	is	"backward	masking,"	the	belief
that	certain	messages	are	placed	on	a	recording	backwards	to	mask	their	true	meaning.	Ben-Shakhar,	M.	These	phenomena	are	often	grouped	together	under	the	heading	psi	phenomena.	Simplicity,	remember,	is	a	measure	of	the	number	of	assumptions	a	theory	makes.	DISCUSSION	QUESTIONS	1.	Unfortunately,	however,	this	supposition	is
absolutely	necessary	before	any	translation	or	comparison	between	languages	of	different	societies	can	take	place.	To	establish	a	cause-and-effect	relationship,	you	must	establish	ASTROLOGY	REVISITED	145	You	can	only	predict	things	after	they've	happened.	Over	the	years,	Imo	taught	this	skill	to	other	monkeys	in	the	colony.	•	32	percent	believe
in	clairvoyance,	or	the	power	of	the	mind	to	know	the	past	and	predict	the	future.	As	a	result,	most	of	the	tabloids	that	still	publish	forecasts	have	now	resorted	to	using	"psychics"	who	may	not	even	exist.	They	get	better	because	homeopathy	works.	Jane	has	lived	in	her	house	for	ten	years	and	has	just	started	to	see	ghosts.	I	was	in	the	room	with	him
at	the	time	but	wasn't	able	to	reach	him	fast	enough	to	prevent	his	fall.	Here,	too,	we	can	find	popular	claims	based	solely	on	these	less	reliable	grounds.	Consequently,	some	people	argue	that	the	very	notion	of	an	alternate	conceptual	scheme	makes	no	sense.	Plenty.	Her	reason	merely	reiterates	her	claim	in	different	words.	The	actual	distance	was
at	least	125	miles.	78.	People	in	the	Chinese	government	who	rejected	the	notion	of	universal	human	rights	(ethical	relativists)	said	that,	according	to	the	values	of	Chinese	society,	the	crackdown	was	morally	right.	There	is	great	public	interest	in	UFOs.	Therefore	the	press	fails	in	its	duty	if	it	does	not	publish	articles	on	UFOs."	In	the	first	premise,
the	phrase	the	public	interest	means	the	public	welfare,	but	in	the	second,	it	means	what	the	public	is	interested	in.	Clifford,	"Ethics	of	Belief,"	p.	Is	her	claim	justified?	They	must	have	been	observed	sometime	between	1953	and	1967.	Teed,	who	formed	a	religion	around	his	theory,	traveled	around	the	country	gathering	followers	and	in	1894	he
founded	the	Koreshan	colony	in	Estero,	Florida.	The	previous	faith	on	my	part	in	your	liking's	existence	is	in	such	cases	what	makes	your	liking	come.	It	is	supported	by	major	nursing	organizations	and	gets	favorable	mention	in	the	media.	Unacceptable	Premises	Begging	the	Question	An	argument	begs	the	question	—	or	argues	in	a	circle	—	when	its
conclusion	is	used	as	one	of	its	premises.	It's	possible,	for	example,	that	she	was	cured	by	some	natural	cause	that	scientists	don't	yet	understand.	1	8	0	-	8	1	.	Werth,	"Normalizing	the	Paranormal,"	American	Philosophical	Quarterly	15	(1978):	47-56.	More	recently,	some	have	questioned	whether	this	story	of	a	faked	photograph	was	itself	faked!	Many
other	Nessie	photos	are	just	too	indistinct	to	constitute	reliable	evidence.	Life	doesn't	happen	to	us.	But	are	all	our	disputes	really	about	what	society	believes?	CRITERIA	OF	ADEQUACY	To	explain	something	is	to	offer	a	hypothesis	that	helps	us	understand	it.	Now,	many	common	missteps	in	both	study	design	and	execution	can	be	fatal	to	a	clinical
trial,	severely	weakening	the	study	or	rendering	its	data	useless.	Everybody	is	shy	in	one	situation,	bold	in	another,	clever	at	one	task,	bumbling	at	another,	generous	one	day,	selfish	the	next,	SUBJECTIVE	VALIDATION	63	God's	Salvation	Church	Christians	have	long	looked	forward	to	the	coming	of	the	Kingdom	of	God.	Historically,	most	health
hypotheses,	when	adequately	tested,	have	been	found	to	be	false.	Promoting	it	would	be	unethical.	In	proclaiming	that	truth	is	relative,	then,	relativists	hoist	themselves	on	their	own	petard,-	they	blow	themselves	up,	so	to	speak.	You	may	hear	that	there's	no	reliable	scientific	evidence	to	prove	the	reality	of	psychokinesis	(moving	physical	objects	with
mind	power	alone).	It's	a	question	concerning	epistemology.	Astrology	also	conflicts	with	a	lot	of	our	background	beliefs.	97.	Truth	is	a	great	flirt.	When	the	agent	was	Ilga's	mother,	136	the	word	that	the	mother	was	thinking	of	was	"sent"	to	her	daughter	by	breaking	it	down	into	separate	phonemes	and	tacking	these	onto	the	ends	of	the	words	of
encouragement	uttered	by	the	mother.	Time	travel,	psychokinesis,	and	ancient	astronauts,	for	example,	are	weird	things	—	and	the	claims	that	they	exist,	extraordinary—	because	they	seem	to	run	afoul	of	one	or	more	or	the	types	of	possibility	discussed	above.	But	we	must	be	careful	here.	The	doctor	administered	a	treatment,-	the	patient	got	better.
When	he	checked	again	the	next	night,	it	had	moved	a	considerable	distance.	Columnist	Jack	Anderson	reported	in	1981	that	the	Pentagon's	top	secret	"psychic	task	force"	had	spent	over	$6	million	in	1980	alone	trying	to	develop	psi	weapons.	So	truth	isn't	objective,	it's	subjective.	Martin	Gardner,	"Time	Travel,"	in	Time	Travel	and	Other
Mathematical	Bewilderments	(New	York:	W.	Notice	that	the	term	valid	as	used	here	is	not	a	synonym	for	true.	Blindfolded,	the	students	drew	from	a	hat	folded	slips	of	paper,	on	one	of	which	were	instructions	to	root	up,	stamp	on,	and	thoroughly	destroy	one	of	two	plants	in	a	room.	Each	time	relativists	deny	objective	reality,	they	entangle	themselves
in	self-refutation	and	contradictions.	The	hypothesis	that	there	is	an	external	world,	not	dependent	on	human	minds,	made	of	something,	is	so	obviously	useful	and	so	strongly	confirmed	by	experience	down	through	the	ages	that	we	can	say	without	exaggerating	that	it	is	better	confirmed	than	any	other	empirical	hypothesis.	56	For	each	subject,	the
astrologers	were	given	three	personality	profiles:	one	from	the	subject	and	two	others	chosen	at	random.	The	opinions	that	are	held	with	passion	are	always	those	for	which	no	good	ground	exists,-	indeed	the	passion	is	the	measure	of	the	holder's	lack	of	rational	conviction.17	Men	will	cease	to	commit	atrocities	only	when	they	cease	to	believe
absurdities.	In	order	to	think	or	communicate,	our	thoughts	and	sentences	must	have	a	specific	content,-	they	must	be	about	one	thing	rather	than	another.	Still	another	might	discover	that	the	more	fruits	and	vegetables	people	eat,	the	lower	their	risk	of	cancer.	Crime	on	any	scale	could	hardly	exist	with	its	cloak	of	invisibility	thus	removed.	427-347
B.C.)	saw	clearly	the	implications	of	such	a	view.	The	first	question	that	arose	after	viewing	the	speaker	program	was	why	there	was	an	absence	of	speakers	known	to	have	done	acupuncture	research	but	who	had	obtained	negative	results.	Behe	claims	that	many	biological	systems,	such	as	cilium,	vision,	and	blood	clotting,	are	also	irreducibly
complex	because	each	of	these	systems	would	cease	to	function	if	any	of	their	parts	were	removed.	After	three	years,	the	researchers	discover	that	only	a	few	of	the	men	in	the	drug	group	developed	heart	disease,	but	many	more	men	in	the	control	group	did.	Dl.	11.	As	we	pointed	out,	the	hypothesis	explains	a	broad	range	of	phenomena,	including
perceptual	size	constancy,	misperception	of	stimuli,	hallucinations,	pareidolia,	certain	UFO	sightings,	and	more.	We	all	would	like	to	know	why	things	are	as	they	are.	I	went	on	to	express	my	feeling	of	total	responsibility	and	power	for	all	events	that	occur	in	the	world	because	the	world	is	happening	only	in	my	reality.	315.	266	E	I	G	H	T	:	HOW	TO
ASSESS	A	"	M	I	R	A	C	L	E	C	U	R	E	"	DISCUSSION	QUESTIONS	1.	It's	also	the	case	that	many	people	either	never	bother	to	rationally	assess	their	reasons	for	belief	in	a	treatment	or	give	reasons	that	are	simply	inadequate,	offering	little	or	no	support	for	their	belief.	150	F	I	V	E	:	K	N	O	W	L	E	D	G	E	,	B	E	L	I	E	F	,	AND	E	V	I	D	E	N	C	E	Chisholm,
Roderick.	It	explains	why	scientists	in	Nazi	Germany	thought	they	could	see	nonexistent	physical	differences	between	the	blood	particles	of	Jews	and	those	of	the	Aryan	man.	Many	physicists	doubted	the	existence	of	N	rays	because	all	the	tests	were	based	on	subjective	judgments.	The	problem	is	this:	Does	reality	exist	independently	of	our	ways	of
representing	it,	or	do	individuals,	societies,	or	conceptual	schemes	create	their	own	realities	by	representing	it	in	different	ways?	No	one	would	have	been	more	delighted	to	obtain	positive	results	than	we,	but	for	all	the	success	we	achieved,	ESP	might	just	as	well	not	have	existed.	Thus,	von	Däniken	is	mistaken.	There	are	over	ten	thousand
professional	astrologers	in	the	United	States	alone.	This	discussion	gives	us	another	principle:	Pizza	Cuts	Heart	Attack	Risk	—TABLOID	Observational	studies	alone	generally	cannot	establish	the	effectiveness	of	a	treatment	beyond	a	reasonable	doubt	Clinical	Trials.	—THOMAS	FULLER	Affirming	the	Consequent	If	p,	then	c\.	In	a	cohort	study	of
31,208	Seventh-Day	Adventists,	scientists	found	that	subjects	who	frequently	ate	nuts	were	less	likely	to	die	of	coronary	heart	disease	than	those	who	ate	nuts	less	often.33	Does	this	finding	mean	that	nuts	can	protect	us	from	fatal	heart	attacks?	New	York:	Simon	and	Schuster,	1980.	It's	a	course	in	critical	thinking	as	applied	to	claims	and
phenomena	that	many	people	think	are	immune	to	critical	thinking.	It's	better	to	say,	"Astrologers	can	correctly	identify	someone's	personality	traits	by	using	sun	signs."	Even	these	revised	claims	aren't	as	unambiguous	and	definitive	as	they	should	be.	By	comparing	results	in	the	experimental	group	to	those	in	the	control	group,	researchers	can
determine	whether	the	experimental	treatment	was	more	effective	than	would	be	expected	because	of	these	other	factors	alone.	'	•'^'y^^Ü^'tili^l^^j^.^g&^eä	In	recent	years,	this	extraordinary	thesis	—	that	if	enough	people	believe	in	something,	it	suddenly	becomes	true	for	everyone	—	has	been	enormously	influential.	Einstein's	law,	E	=	mc2,
tells	us	that	the	energy	of	an	—WILLIAM	JAMES	object	is	equal	to	its	mass	times	the	velocity	of	light	squared.	—THOMAS	MANN	The	assumption	behind	the	view	that	different	paradigms	create	different	worlds	is	that	all	observation	is	theory	laden.	Washington,	D.C.:	U.S.	Government	Printing	Office,	1990.	But	even	having	a	degree	from	a	reputable
institution	does	not	necessarily	qualify	you	as	an	expert,	especially	if	you	have	never	practiced	in	the	field	in	which	you	offer	expert	opinion.	Is	the	following	argument	valid?	To	evaluate	the	relative	merits	of	these	positions,	we'll	have	to	take	a	closer	look	at	the	notions	of	possibility,	plausibility,	and	reality.	Burns,	"Semantic	Integration	of	Verbal
Information	into	a	Visual	Memory,"	Journal	of	Experimental	Psychology-.	Ray	Hyman,	"A	Critical	Historical	Overview	of	Parapsychology,"	in	A	Skeptic's	Handbook	oj	Parapsychology,	ed.	An	experiment	can	provide	evidence	for	extraordinary	abilities	only	if	its	results	can't	be	accounted	for	in	terms	of	ordinary	abilities.	The	fact	is,	many	arguments	over
the	effectiveness	of	offbeat	treatments	(sometimes	called	alternative	or	unconventional	medicine)	are	essentially	about	epistemology	—	about	the	basis	or	grounds	for	believing	that	a	certain	therapy	works	or	doesn't	work.	•	There	are	spiritual,	mystical,	or	inner	ways	of	knowing	that	are	superior	to	our	ordinary	ways	of	knowing.	Do	you	see	the



difficulty?	Actually,	his	argument	fails.	In	the	next	few	years,	Imo	taught	this	skill	to	other	monkeys	in	the	colony.	In	keeping	with	our	hypothesis	they	found	that	sheep	avoided	pairs	more	than	goats	did	—	in	both	real	ESP	experiments	and	in	tests	of	random	string	generation.	(That's	why	we	sometimes	call	them	supernatural)	Their	very	existence
seems	to	contradict	certain	fundamental	laws	that	govern	the	universe.	Thus	to	defend	framework	relativism	relativistically	is	to	fail	to	defend	it,-	to	defend	it	non-relativistically	is	to	give	it	up.	The	criteria	of	simplicity	and	conservatism	tell	us	that,	when	we	are	attempting	to	explain	something,	We	should	accept	an	extraordinary	hypothesis	only	if	no
ordinary	one	will	do.	If	true,	it	means	that	the	statement	and	all	statements	—	ours,	yours,	or	anybody	else's	—	aren't	worthy	of	belief	or	commitment.	Subjects	in	his	experiments	are	put	in	a	ganzfeld	designed	to	block	out	sensory	information.	But	neither	the	ancient	nor	the	modern	astrologers	explain	how	the	purported	cause-and-effect	relationships
between	heavenly	bodies	and	human	affairs	were	established.	See	Popper,	Conjectures	and	Rejutations,	p.	Lawrence	LeShan,	The	Medium,	the	Mystic,	and	the	Physicist	(New	York:	Viking	Press,	1974),	p.	Harkrader	told	me	that	he	saw	another	fragment	break	off	but	was	unable	to	get	a	photo	of	it.	3.	If	not,	which	would	the	universe	align	itself	with?
Both	can	believe	things	that	are	false,	and	something	can	be	true	even	if	no	individual	or	society	has	ever	believed	it.	Richard	Dawkins,	The	Blind	Watchmaker	(New	York:	Norton,	1987).	On	Day	3	of	treatment	the	homeopathic	group	had	one	less	unformed	stool	than	the	control	group	(3.1	Vs	2.1;	p	Many	of	these	patients	were	eventually	found	to	have
no	cancer	at	all!	In	addition,	in	my	office	I	have	literally	hundreds	of	letters	from	happy	people	all	over	the	world	who	have	effectively	used	Formula	77.	1,	pp.	Theory	ojKnowledge.	When	we	plug	realistic	probabilities	into	our	moral	equation,	the	wisdom	of	promoting	unproven	treatments	becomes	suspect.	It	can	be	fully	explained	in	terms	of	quite
ordinary	forms	of	information	transfer.	In	a	200-word	paper,	critique	Dr.	Miller's	theory	of	cancer	causation	and	his	claim	that	Formula	77	cures	cancer.	Biologist	Kenneth	R.	The	personality	profiles	were	based	on	the	California	Personality	Inventory	(CPI),	a	standard	test	for	measuring	personality	traits.	What	this	response	shows	is	reasoning	of	a
single	that	just	because	a	lot	of	people	believe	something	or	like	something	individual.	When	Eddington	compared	the	two	photographs,	he	found	that	stars	near	the	sun	during	the	eclipse	did	appear	to	have	moved	more	than	those	farther	away	and	that	the	amount	of	their	apparent	movement	was	what	Einstein's	theory	predicted.	So	say	many	people
who	claim	that	mystical	experience	bypasses	our	normal	modes	of	cognition	and	yields	a	"deeper"	insight	into	the	nature	of	reality.	3	9	-	4	2	.	It	is	a	way	of	solving	problems,	not	a	particular	solution	to	them.	The	most	fundamental	of	them	—	the	ones	upon	which	all	other	truths	rest	—	are	often	called	the	laws	of	thought.	What	transpires	in	a	[There]
are	many	more	wrong	roads	than	right	ones.	The	world	should	be	viewed	not	as	a	giant	machine	composed	of	isolated	entities,	but	as	a	giant	organism	composed	of	interdependent	processes.	Here's	Holmes	at	work	in	A	Study	in	Scarlet:	I	knew	you	came	from	Afghanistan.	They	concluded	that	the	evidence	was	not	sufficient	to	support	the	claims	of
homeopathy.	Capra,	The	Tao	oj	Physics	(Boston:	Shambhala,	1975),	p.	Then	they	sort	and	analyze	the	data,	making	comparisons.	The	conclusion	is	a	statement	claiming	that	a	certain	percentage	of	the	members	of	the	whole	group	have	that	property.	Richard	Cavendish	(New	York:	Marshall	Cavendish,	1970),	p.	Parapsychologists	have	their	own
explanations	for	the	inability	of	others	to	replicate	their	experiments,	however.	Cornford,	in	The	Collected	Dialogues	of	Plato,	ed.	These	stories	frequently	go	like	this:	"I	had	multiple	sclerosis,	and	the	doctors	said	that	there	was	nothing	they	could	do	for	me.	[Premise]	All	men	are	mortal.	Such	episodes	are	known	as	near-death	experiences	(NDEs).
Note].	Based	on	your	research,	answer	these	questions:	Are	the	claims	made	for	the	product	well	supported	by	the	scientific	evidence?	As	[J.]	Houck,	the	originator	of	the	PK	party,	describes	it,	the	objective	is	to	create	in	the	participants	a	peak	emotional	experience.	And	where	there	are	reasonable	grounds	for	doubt,	there	cannot	be	knowledge.	So
how	good	must	our	reasons	be	to	adequately	ground	our	beliefs?	It	is	not	our	faith	that	brings	about	the	change,-	it	is	our	behavior.	In	the	case	of	astrology,	however,	there	is	no	evidence	to	proportion	it	to,	for	none	of	its	claims	has	been	verified.	31.	Celebrity	endorsements,	for	example,	often	involve	fallacious	appeals	to	authority,	because	being
famous	doesn't	necessarily	give	you	any	special	expertise.	Which	one	is	stronger?	Every	claim	would	be	equally	true	(and	false).	If	we	do,	we	must	give	up	the	notion	that	justification	is	a	reliable	indication	of	truth	because	whatever	justification	a	proposition	had,	its	denial	could	have	as	well.	Of	all	the	different	types	of	medical	studies,	clinical	studies
offer	the	strongest	and	clearest	support	for	any	claim	that	a	treatment	is	effective	because	they	can	establish	cause	and	effect	beyond	a	reasonable	doubt.	If	you	allow	the	parasite	to	continue	damaging	your	system,	the	cancer	grows,	and	the	growth	becomes	irreversible.	Did	these	events	really	happen?"	(Many	people	who	retold	the	story	in	books
and	articles	never	bothered	to	ask	this	question.)	If	it	did	happen,	it	would	be	of	enormous	scientific	interest.	The	metal	is	no	hotter	than	the	air,	but	it	transfers	its	heat	much	more	quickly.	Because	such	practices	are	known	to	induce	altered	states	of	consciousness,	many	people	dismiss	mystical	experience	as	nothing	more	than	delusion	or
hallucination.	Consequently,	there	is	good	reason	to	doubt	that	psi	is	real.	The	billions	of	trials	conducted	each	year	by	casinos	all	over	the	world	provide	no	evidence	for	the	existence	of	psi.	Perhaps	the	original	experimenters	fell	prey	to	one	of	the	perceptual	or	conceptual	errors	examined	in	Chapter	3.	Sometimes	Chinese	fortune	cookies	can	be
extremely	accurate.	Since	paradigms	define	reality,	undergoing	a	paradigm	shift	is	like	being	transported	to	an	alien	universe.	The	phlogiston	theory	of	heat	provides	a	case	in	point.	155.	Maybe	your	mind	really	can	shrink	malignant	tumors.	Chapman	and	J.	If	the	agent	also	serves	as	the	recorder,	which	was	routine	in	Rhine's	experiments,	voice
inflections	are	as	useful	a	source	of	information	as	are	facial	expressions.	Researchers	generally	agree	that	people	do	experience	such	things,-	whether	their	experiences	show	that	they	literally	leave	their	bodies	and	enter	another	world	is	another	question.	To	accept	a	proposition	on	faith	is	to	believe	it	without	justification.	All	these	factors	raise
doubts	about	footprint	evidence.	An	author	might	say	that	a	study	of	thousands	of	people	indicates	that	all	adults	should	include	walnuts	in	their	diets.	All	of	this	shows	that	as	evidence,	the	film	is	dubious.	Testability.	The	question	of	whether	you	should	stop	taking	vitamin	C,	continue	taking	it,	reduce	your	dose,	start	taking	it,	or	make	any	other
choice	cannot	be	answered	by	medical	studies	on	vitamin	C.	In	a	200-word	paper,	answer	this	question:	What	evidence	would	persuade	you	to	accept	the	proposition	that	reverse	speech	is	a	real	phenomenon	and	that	it	can	be	useful	as	a	lie	detector	in	courts	of	law?	But	if	the	Earth	were	flat,	all	parts	of	a	ship	would	fade	from	view	at	the	same	rate
only	if	light	traveled	in	straight	lines.	What	if	someone	claims	to	have	built	a	perpetual	motion	machine,	a	device	that,	to	work,	must	successfully	circumvent	one	of	the	laws	of	thermodynamics.	In	this	chapter	we	have	discussed	what	to	do	when	experts	disagree.	56.	Lack	of	Replication	of	an	Anomalous	Process	of	Information	Transfer,"	Psychological
Bulletin	125	(1999):	387-91.	When	they	were	directed	at	objects	coated	with	luminous	paint,	the	objects	became	brighter.	—	BROOKS	ATKINSON	How	many	people	actually	care	about	weird	things?	That	is,	crop	circles	are	made	by	columns	of	whirling,	charged	air	similar	to	dust	devils	or	miniature	tornadoes.	As	the	fish	acquired	additional	features,
however,	such	as	legs	and	arms,	lungs	became	essential.	Likewise,	mystical	experience	doesn't	provide	us	with	a	privileged	way	of	knowing.	What	we	observe,	says	Kuhn,	is	determined	by	the	theory	we	accept.	There	is	something	else	to	notice	about	Rhine's	hypothesis.	Many	people	say	yes.	Existing	photos	are	generally	indistinct	or	grainy	and	offer
no	reliable	evidence	for	Bigfoot's	existence.	According	to	the	conceptual	relativist,	it	is	determined,	at	least	in	part,	by	the	world.	If	evolution	is	untestable,	no	data	can	count	against	it.	This	fallacy	is	known	as	post	hoc,	ergo	propter	hoc	('After	this,	therefore	because	of	this").	In	the	realm	of	weird	things,	simplicity	is	often	a	matter	of	postulating	the
existence	of	the	fewest	entities.	Shirley	MacLaine,	for	example,	has	said	that	she's	been	a	pirate	with	a	wooden	leg,	a	Buddhist	monk,	a	court	jester	for	Louis	XV,	a	Mongolian	nomad,	and	assorted	prostitutes.	Let's	say	that	an	incredible	coincidence	occurs	in	your	life,	and	your	friend	argues	that	the	odds	against	the	occurrence	are	so	astronomical
that	the	only	explanation	must	be	a	paranormal	one.	We	can	even	say	that	people	with	different	conceptual	schemes	experience	the	world	in	different	ways.	If	subjective	limitations	might	be	distorting	our	experience,	our	personal	evidence	is	tainted	and	can't	tell	us	much	at	all.	But	the	statement	"No	unrestricted	universal	generalizations	are	true"	is
itself	an	unrestricted	universal	generalization.	143-46.	Claims	that	conflict	with	expert	opinion	cannot	be	known,	unless	it	can	be	shown	beyond	a	reasonable	doubt	that	the	experts	are	mistaken.	That	claim	conflicts	with	expert	opinion,	for	scientists	generally	do	not	accept	the	Bigfoot	hypothesis.	Or	if	they	know	they've	received	a	placebo,	they	may
change	their	health	habits	to	compensate.	The	worst	speculative	skeptic	ever	I	knew	was	a	much	better	man	than	the	best	superstitious	devotee	and	bigot	—	DAVID	HUME	There	are	also	different	kinds	of	arguments.	Those	distinctions	belong	to	hepatoscopy—divination	through	inspection	of	the	liver.2	Having	realized	that	blood	is	essential	to	life,
the	Babylonians	apparently	concluded	that	the	organ	richest	in	blood	—	the	liver—is	where	the	life	force	is	located.	Mosteller	(Waltham,	Mass.:	New	England	Journal	of	Medicine	Books,	1986),	pp.	As	philosopher	Philip	Kitcher	notes:	Individual	scientific	claims	do	not,	and	cannot,	confront	the	evidence	one	by	one.	As	long	as	a	society	is	acting	on	what
it	believes	to	be	true,	no	one	can	defensibly	claim	that	what	it's	doing	is	wrong.	As	Ted	Schultz	observes:	Paradoxically,	many	New	Agers,	having	demonstrated	to	their	satisfaction	that	objective	truth	is	the	unattainable	bugaboo	of	thickheaded	rationalists,	often	become	extremely	dogmatic	about	the	minutiae	of	their	own	favorite	belief	systems.	4	2	.
Dillard,	K.	What	are	you	to	make	of	such	pronouncements?	Miller	explains:	It	is	often	said	that	a	Darwinian	universe	is	one	whose	randomness	cannot	be	reconciled	with	meaning.	Philosopher	and	historian	Thomas	Kuhn	agrees.	If	you	do,	we	hope	that	you	do	so	for	good	reasons—	and	that	by	now	you	understand	the	difference	between	good	and	bad
reasons	and	why	the	difference	is	crucial.	Sometimes	studies	are	done	on	cells	in	a	test	tube,	sometimes	on	laboratory	animals,	and	sometimes	on	humans.	We	hope	not	because	there	is	no	argument	there.	•	If	an	idea	feels	right	to	you,	it	is	right.	In	fact,	many	of	us	use	it	every	day,-	as	biologist	Thomas	H.	In	terms	of	fruitfulness,	then,	evolution	is
superior	to	creationism.	..	The	odds	against	this	high	rate	happening	by	chance	are	more	than	a	million	to	one.	FOUR:	R	E	L	A	T	I	V	I	S	M	,	T	R	U	T	H	,	AND	R	E	A	L	I	T	Y	Relativists,	then,	face	a	dilemma:	If	they	interpret	their	theory	objectively,	they	defeat	themselves	by	providing	evidence	against	it.	In	1975,	186	scientists	published	a	letter	alerting
the	public	to	the	fact	that	there	is	no	evidence	for	the	claims	of	astrology.	Lee	F.	It	should	be	no	surprise,	then,	that	most	treatments	proven	effective	in	animals	usually	don't	pan	out	in	humans.	According	to	them,	there	is	only	one	thing	in	the	universe	—	Brahman	—	and	mystical	experience	reveals	that	we	are	identical	to	it.	When	all	other	things	are
equal:	120	FIVE:	KNOWLEDGE,	BELIEF,	AND	EVIDENCE	Is	All	Justified	True	Belief	Knowledge?	Sometimes	we	observe	or	are	informed	about	things	that	seem	to	conflict	with	our	background	information	—	that	vast	system	of	wellsupported	beliefs	we	use	to	guide	our	thought	and	action,	much	of	which	falls	under	the	heading	"common	sense."
When	this	conflict	happens,	we	have	to	decide	whether	the	new	piece	of	information	is	credible	enough	to	make	us	give	up	some	of	our	old	beliefs.	Third,	the	book's	discussions	are	readable,	precise,	and	straightforward.	'1	could	no	longer	doubt	my	own	senses—what	seemed	utterly	impossible	was	.	It	isn't	the	phenomena	themselves	that	contradict
physical	law,	but	rather	our	theories	about	them.	W.	This	is	simply	a	logical	fact.	The	Ba	Mbuti	asked	what	kind	of	insects	they	were!	Turnbull	told	him	that	they	were	buffalo	twice	the	size	of	the	ones	his	people	were	used	to.	One	such	calculation	assumes	that	a	person	would	recognize	the	names	of	3,000	people	from	the	past	thirty	years	and	that	the
person	would	learn	of	the	death	of	each	of	those	3,000	people	in	the	thirty	years.	Contents	FOREWORD	PREFACE	vii	ix	Chapter	I	Introduction:	Close	Encounters	with	the	Strange	I	THE	IMPORTANCE	OF	WHY	2	BEYOND	WEIRD	TO	THE	ABSURD	4	A	WEIRDNESS	SAMPLER	6	Notes	14	Chapter	2	The	Possibility	of	the	Impossible	PARADIGMS	AND
THE	PARANORMAL	16	LOGICAL	POSSIBILITY	VERSUS	PHYSICAL	IMPOSSIBILITY	THE	POSSIBILITY	OF	ESP	15	17	21	THEORIES	AND	THINGS	23	ON	KNOWING	THE	FUTURE	25	Study	Questions	30	Evaluate	These	Claims	Discussion	Questions	Field	Problem	31	31	31	Critical	Reading	and	Writing	32	Suggested	Readings	Notes	32	33	Chapter	3
Looking	for	Truth	in	Personal	Experience	35	SEEMING	AND	BEING	36	PERCEIVING:TRUE	OR	FALSE?	Kleinjen,	P.	Here's	an	example:	On	April	2,	1981,	four	days	after	the	assassination	attempt	on	President	Reagan,	the	world	was	told	that	a	Los	Angeles	psychic	had	predicted	the	whole	thing	weeks	earlier.	In	fact,	Thomas	Jefferson	and	Richard
Nixon	seemed	to	have	as	much	in	common	as	Lincoln	had	with	Kennedy.	The	gremlin	hypothesis	predicts	that	if	we	turn	on	a	fluorescent	light,	it	will	emit	light.	Composition	An	argument	may	claim	that	what	is	true	of	the	parts	is	also	true	of	the	whole,-	this	is	the	fallacy	of	composition.	1.	It's	a	formula	for	inquiry	that	reminds	you	of	the	principles
already	discussed,	suggests	when	and	how	they	come	into	play,	and	guides	you	toward	your	own	reasoned	conclusions	about	the	truth	of	a	claim.	Different	conceptual	schemes	represent	the	world	differently,-	they	don't	create	different	worlds.	If	the	law	of	noncontradiction	didn't	hold,	there	would	be	no	way	to	distinguish	one	thought	or	sentence
from	another.	But	by	themselves,	animal	studies	can't	show	that	a	therapy	works	in	humans,	nor	can	they	show	that	a	substance	is	safe	for	humans.	In	1977,	Maria	Rubio	of	Lake	Arthur,	New	Mexico,	was	cooking	tortillas	in	her	kitchen.	We've	explored	why	—	even	though	the	scientific	method	can	never	prove	or	disprove	anything	conclusively	—
science	is	our	most	reliable	means	of	establishing	an	empirical	proposition	beyond	a	reasonable	doubt.	As	a	result,	the	laws	of	thought	are	often	referred	to	as	the	laws	of	logic.	i	,	y	-:--	s.	142.	At	the	last	moment	the	UFOs	seemed	to	suddenly	change	course	and	climb	out	of	his	way,	suggesting	that	they	were	"under	intelligent	control."	50	T	H	R	E	E	:	L
O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	less	Sasquatch	footprints	have	been	faked	by	pranksters	who	strap	on	huge	feet	and	tramp	around	the	woods.	Accepting	astrology	would	mean	rejecting	large	tracts	of	physics,	astronomy,	biology,	and	psychology.	73-78,-	Office	of	Technology	Assessment,	Unconventional	Cancer
Treatments,	pp.	A	cow	jumping	over	the	moon,	for	example,	is	physically	impossible	because	such	a	feat	would	violate	the	laws	governing	cow	physiology	and	gravity.	This	tendency	takes	on	more	importance	when	we	consider	some	of	the	conclusions	people	have	reached	when	they	failed	to	take	it	into	account.	Science	writer	Martin	Gardner,	in	an
essay	on	solipsism,	puts	the	point	like	this:	We,	who	of	course	are	not	solipsists,	all	believe	that	other	people	exist.	146-47.	She	submitted	a	detailed	report	to	the	air	force	that	said	the	objects	were	shaped	like	"inverted	saucers,"	flying	low	and	in	formation,	silently	cruising	by.	All	these	claims	conflict	with	civilization,	is:"Have	well-established
scientific	findings.42	So	not	only	is	creationism	testthey	discovered	evoable,-	it	has	been	tested	—	and	failed	the	tests.	McKinley	and	Garfield	were	both	replaced	by	vice-presidents	from	New	York	City	(Theodore	Roosevelt	and	Chester	Alan	Arthur).	There	is	nothing	in	modern	evolutionary	theory	which	stands	in	the	way	of	a	deep	Scientific
Creationism	Creation	science,	or	scientific	creationism,	holds	that	the	universe,	energy,	and	life	were	created	from	nothing	relatively	recently	(around	6,000	to	10,000	years	ago),-	that	living	things	could	not	have	developed	from	a	single	organism	through	mutation	and	natural	selection,-	that	there	is	very	little	variation	among	members	of	the	same
species,-	that	humans	did	not	develop	from	the	apes,-	and	that	the	Earth's	geology	can	be	explained	by	the	occurrence	of	various	catastrophes,	including	a	worldwide	flood.36	This	account	of	the	creation	of	the	universe	and	its	inhabitants	is	derived	primarily	from	the	Bible's	Book	of	Genesis.	One	of	those	assisting	in	this	investigation,	however,
remained	skeptical.	If	there's	a	good	chance	that	the	proposition	is	true,	we	should	believe	it	strongly.	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	59.	Therapeutic	touch	can	heal	the	body.	82.	The	headline	read:	People	Who	Take	Vitamin	C	Increase	Their	Chances	of	a	Heart	Attack.	It	is	decidedly	not.	Often,
though,	the	study	is	unpublished.	In	addition	to	physical	bodies,	people	have	nonphysical	astral	bodies.	So	science	tries	to	remove	the	element	of	unsystematic	personal	experience	from	the	scientific	process.	Faith	is	used	not	only	to	denote	a	kind	of	belief	in	propositions	but	also	a	kind	of	trust	in	people.	The	blood	is	wiped	from	the	stomach,	revealing
no	wound.	So,	they	conclude,	evolution	did	not	occur.	It	is	believed	that	PK	(psychokinesis),	if	realizable,	might	be	used	to	jam	enemy	computers,	prematurely	trigger	nuclear	weapons,	and	incapacitate	weapons	and	vehicles.	Michio	Kushi	and	the	East	West	Foundation,	The	Macrobiotic	Approach	to	Cancer-.	Fischoff,	P.	Hindus	and	Buddhists	have
radically	different	conceptions	of	the	nature	of	reality.	Psychologist	James	Alcock	cites	the	example	of	reports	of	near-death	experiences	collected	by	Raymond	Moody	in	his	books	Life	After	Life	(1975)	and	Reflections	on	Life	After	L	(1977).	•	Some	of	the	world's	ancient	feats	of	architecture	(e.g.,	the	Great	Pyramid,	Mayan	temples,	etc.)	could	have
been	accomplished	only	with	the	help	of	intelligent	visitors	from	outer	space.	By	pure	chance,	in	any	one	run,	a	respondent	should	be	able	to	correctly	identify	the	symbols	on	five	of	the	cards.	Their	reports	vary,	but	certain	details	keep	recurring:	While	they	were	at	death's	door,	a	feeling	of	peace	overcame	them.	Fritjof	Capra,	The	Tao	ojPhysics	(New
York:	Bantam	Books,	1975),	p.	Some	psychotherapists	believe	that	childhood	sexual	abuse	is	the	specific	cause	of	numerous	physical	and	mental	ills	later	in	life.	STUDY	QUESTIONS	1.	In	general,	given	the	realistic	probabilities,	the	most	likely	prospect	is	that	the	treatment	will	be	ineffective.	If,	for	example,	the	expert	has	something	to	gain	or	lose	by
espousing	one	position	rather	than	another,	that	expert's	testimony	cannot	be	trusted.	The	Gemini	Syndrome:	A	Scientific	Evaluation	of	Astrology.	The	ancient	champions	of	subjectivism	are	known	as	Sophists.	DISCUSSION	QUESTIONS	149	FIELD	PROBLEM	Assignment-.	Whatever	is	real	must	obey	the	law	of	noncontradiction.	And	there	are	the
genuinely	abused	patients	who	have	felt	their	experiences	trivialized	by	the	recent	sea	of	unsubstantiated,	unrealistic	and	bizarre	accusations.23	personal	experience	by	itself	can	never	tell	us	whether	or	not	a	UFO	is	real.	Immediately	after	their	announcement,	they	agreed	to	have	independent	investigators	"we	were	the	ones	who	made	all	life	on
earth"	verify	their	claim.	Meanwhile,	in	1869	a	man	named	Cyrus	Teed	had	a	revelation.	But,	they	claim,	the	fossil	record	contains	gaps	where	the	intermediate	organisms	should	be.	Others	formed	the	Jehovah's	Witnesses.	For	example,	consider	this	argument:	"Subatomic	particles	are	lifeless.	It	has	caused	some	people	to	speculate	that	reality	is
subjective,	that	we	as	observers	create	the	universe	ourselves	—	that	the	universe	is	a	product	of	our	imagination.	Behe	tells	us	nothing	about	the	intelligent	designer	nor	the	means	used	to	implement	the	design.	;	:	?	182-85.	Scientists	would	say	that	these	one	hundred	stories	constitute	anecdotal	T	H	E	IMPORTANCE	OF	WHY	3	A	man	is	a	small
thing,	and	the	night	is	very	large	and	full	of	wonders.	Can	we	really	resolve	this	dispute	by	simply	polling	the	members	of	our	society?	Jack	W	Meiland	and	Michael	Krausz	(Notre	Dame,	Ind.:	University	of	Notre	Dame	Press,	1982),	p.	This	situation	gives	the	distinct	impression	that	the	proponents	of	macro-PK,	having	consistently	failed	to	produce
scientific	evidence,	have	forsaken	the	scientific	method	and	undertaken	a	campaign	to	convince	themselves	and	others	on	the	basis	of	clearly	nonscientific	data	based	on	personal	experience	and	testimony	obtained	under	emotionally	charged	conditions.	The	opinions	for	which	people	are	willing	to	fight	and	persecute	all	belong	to	one	of	the	three
classes	which	this	skepticism	condemns.	In	general,	if	she	doesn't	possess	this	knowledge,	she's	no	authority	on	efficacy,	though	she	may	know	many	other	things	about	treatments	(the	best	way	to	administer	them,	for	example).	34	T	W	O	r	T	H	E	P	O	S	S	I	B	I	L	I	T	Y	OF	T	H	E	I	M	P	O	S	S	I	B	L	E	THREE	Looking	for	Truth	in	Personal	Experience	I	SAW
IT	WITH	MY	own	eyes."	If	you	believe	everything,	you	are	not	a	"Ï	know	what	I	heard	and	felt."	believer	in	anything	at	all.	We	can	transform	the	physical	world,	or	parts	of	it,	if	enough	of	us	believe	in	a	new	reality.	Sei.	1	2	4	-	2	5	.	Elizabeth	Loftus,	"The	Prince	of	Bad	Memories,"	Skeptical	Incjuirer	21	(March/April	1998):	24.	One	such	value	question
that	frequently	arises	is	whether	it's	ethical	to	recommend	or	promote	an	unproven	treatment	—	one	that	has	little	or	no	scientific	evidence	supporting	its	efficacy.	This	chapter,	then,	is	the	applications	section	of	this	volume,	which	is,	as	we've	mentioned	before,	essentially	a	book	of	applied	epistemology.	A	good	argument	is	one	that	has	the	proper
logical	structure	and	true	premises.	Does	the	idea	that	extraterrestrials	are	visiting	Earth	conflict	with	our	background	knowledge?	Abell,	"Astrology,"	in	Science	and	the	Paranormal	(New	York:	Scribner's,	1981),	pp.	BEYOND	WEIRD	TO	THE	ABSURD	To	these	pages,	we	cordially	invite	all	those	who	sincerely	believe	that	this	book	is	a	gigantic	waste
of	time	—	who	think	that	it's	impossible	or	pointless	to	use	rational	principles	to	assess	the	objective	truth	of	weird	claims.	Using	Newton's	laws	of	motion	and	gravity,	it	was	possible	to	account	for	about	531	seconds	of	arc	of	this	motion.	Five	Dutch	iridologists	failed	a	similar	test	.	Computer	technology	can	help	us	improve	our	problem-solving
abilities,	communication	systems,	and	manufacturing	processes.	Ducasse,	"Some	Questions	Concerning	Psychical	Phenomena,"	The	Journal	oj	the	American	Society	jor	Psychical	Research	48	(1954):	5.	50-52.	20	Klass	says	that	no	single	object	has	been	mistaken	as	a	flying	saucer	more	often	than	the	planet	Venus,	a	very	bright	object	in	the	morning
sky,	and	the	autokinetic	effect	helps	explain	why.21	52	T	H	R	E	E	:	L	O	O	K	I	N	G	F	O	R	T	R	U	T	H	IN	P	E	R	S	O	N	A	L	E	X	P	E	R	I	E	N	C	E	The	Loch	Ness	Monster	For	centuries	there	have	been	legends	and	eyewitness	reports	claiming	that	a	large,	mysterious	creature	inhabits	a	deep	lake	called	Loch	Ness	in	the	Scottish	highlands.	If	the	world	really
was	constituted	by	conceptual	schemes,	it	would	be	difficult	to	account	for	the	fact	that	people	with	different	conceptual	schemes	can	understand	and	communicate	with	one	another.	•	A	lot	of	people	look	to	psychics,	astrologers,	and	tarot	card	readers	to	obtain	a	precious	commodity:	predictions	about	the	future.	158	S	I	X	:	A	R	G	U	M	E	N	T	S	GOOD,
BAD,	AND	W	E	I	R	D	An	inductive	argument	that	succeeds	in	giving	probable	support	to	its	conclusion	is	said	to	be	strong.	But	this	meaning	has	little	to	do	with	critical	thinking.	Social	constructivists	would	have	us	believe	that	no	one	can	legitimately	criticize	another	society.	Those	critics	who	believe	that	we	should	adopt	a	more	organic	and	holistic
worldview	do	so	on	the	grounds	that	it	offers	a	more	accurate	description	of	reality	than	does	a	mechanistic	and	atomistic	one.	At	times	we	may	rate	conservatism	more	highly	than	scope,	especially	if	the	hypothesis	in	question	is	lacking	in	fruitfulness.	Good	arguments	must	be	valid	or	strong	—	but	they	also	must	have	true	premises.	Wright,
"Consistency	and	Complexity	of	Response	Sequences	as	a	Function	of	Schedules	of	Noncontingent	Reward,"	Journal	of	Experimental	Psychology	63	(1962):	601-09.	"Contrary	to	the	creationist	literature,"	Dawkins	asserts,	"not	only	are	animals	with	'half	a	wing'	common,	so	are	animals	with	a	quarter	of	a	wing,	three	quarters	of	a	wing,	and	so	on."	52
So	intermediate	stages	in	the	development	of	organs	and	limbs	are	not	only	possible,	they	are	actual.	If	a	doctor	says	that	Treatment	X	has	worked	in	dozens	of	her	patients,	is	this	reason	enough	to	assume	that	Treatment	X	is	effective?	No	—	and	not	just	because	the	revolutionary	research	is	just	a	single	study.	He	also	added	what	he	called	the	"law
of	infinitesimals,"	the	proposition	that	—	contrary	to	thefindingsof	science	—	the	smaller	the	dose,	the	more	powerful	the	medicine.	"Because	she	can	read	my	mind,"	replies	Susan.	The	subcommittee	thought	this	had	something	to	do	with	communism.	Anyone	who	tries	to	figure	out	why	something	happened	uses	inference	to	the	best	explanation.	One
is	that	it	is	just	too	noisy	in	casinos	for	psi	to	operate.	These	effects	were	accepted	by	scientists	without	demands	for	rigorously	controlled	studies.	We	walk	the	same	streets	of	the	same	cities.	But,	as	we	saw	in	Chapter	3,	situations	can	arise	in	which	the	information	entrusted	to	memory	is	mishandled.	The	notions	of	reading	another's	mind,	viewing
distant	objects,	and	even	knowing	the	future	are	not	self-contradictory	in	the	way	that	married	bachelors	or	round	squares	are.	Bigfoot	is	unknown	to	science,	yet	his	followers	have	amassed	an	enormous	amount	of	evidence	for	his	existence.	Radioactive	atoms	are	unstable	and	eventually	decay	into	more	stable,	nonradioactive	atoms.	This	kind	of
reasoning	is	used	in	many	other	fields,	including	medical	research	and	law.	Nevertheless,	it	makes	no	sense	to	say	that	one	of	these	maps	is	the	correct	map.	Fischhoff	and	R.	If	not,	they	have	a	puzzle	on	their	hands.	(Blondlot	had	found	that	lead	completely	blocked	N	rays.)	Blondlot	was	to	observe	the	changes	in	the	paint's	brightness	as	the	lead
sheet	was	inserted	or	removed.	How	can	anyone	take	it	seriously?	Science	seeks	to	understand	the	general	principles	that	govern	the	universe	—	not	to	produce	gadgets.	What	it	found,	among	other	things,	was	that	people	with	high	serum	cholesterol	and	high	blood	pressure	were	more	likely	to	develop	heart	disease	than	were	those	who	didn't	have
these	symptoms.	In	fact,	those	who	favor	any	kind	of	abortion	for	any	reason	are	wrong.	The	person	responsible	for	the	proof,	however,	is	not	he	who	demonstrates	but	he	who	listens,	for	while	disowning	reason	he	listens	to	reason.	•	Ronald	Reagan	was	a	much	better	president	than	Bill	Clinton.	That	perception	is	considered	a	source	of	knowledge
should	not	surprise	us,	for	most	of	our	information	about	the	world	comes	to	us	through	our	senses.	If	not,	it	is	fallacious.	Physicist	Milton	Rothman	explains:	15	Transmission	of	information	through	space	requires	transfer	of	energy	from	one	place	to	another.	In	most	cases,	the	applicant	will	be	asked	to	perform	a	relatively	simple	preliminary	test	of
the	claim,	which	if	successful,	will	be	followed	by	the	formal	test.	The	Health	Robbers.	Like	the	creationists,	Rhine	believed	that	a	widespread	acceptance	of	materialism	would	have	disastrous	social	consequences.	Many	hypotheses	regarding	extraordinary	phenomena	aren't	testable.	After	one	month,	all	my	symptoms	disappeared,-	the	disease	was
gone,	and	the	doctors	were	mystified.	For	the	first	time	I	have	the	absolute	conviction	that	our	observation	is	not	mistaken.	Why	can	we	never	conclusively	confirm	or	confute	a	scientific	hypothesis?	Gale's	remedy	was	radical.	—GALILEO	GALILEI	T	H	E	A	P	P	E	A	L	TO	F	A	I	T	H	131	be	rational	because	that	faith	may	bring	the	desired	character	trait
or	attitude	into	existence.	Herbs	canfightAIDS.	EVALUATE	T	H	E	S	E	CLAIMS.	Creationism,	on	the	other	hand,	does	not	fit	well	with	what	we	know	about	the	universe	and	can't	even	explain	Darwin's	data.	He	seemed	to	be	able	to	correctly	answer	arithmetic	problems,	tell	time,	and	correctly	recognize	photographs	of	people	he	had	met,	among	other
things.	Last	night	in	bed,	I	had	the	experience	of	being	transported	to	a	spaceship	where	I	was	placed	on	an	examining	table	and	probed	with	various	instruments.	But,	sure	enough,	inquiries	revealed	that	Canby's	story	had	been	read	to	her	(by	touch)	in	1888.	So	not	all	justified	true	belief	is	knowledge.	Neher,	Andrew.	171-72.	She	concluded	that	it
was	an	image	of	Jesus	Christ,	and,	after	the	word	got	out,	600	to	1,000	people	a	day	visited	the	shrine	to	the	tortilla	that	she	set	up	in	her	home.	»	«	-	-	.	Telepathy	requires	transmission	of	an	energy-carrying	signal	directly	from	one	mind	to	another.	For	example,	Clive	Backster	was	one	of	the	FBI's	foremost	lie	deThe	trouble	with	people	is	not	that
tector	experts.	Most	of	the	dubious	claims	we	encounter	fall	somewhere	between	the	extremes	of	the	weather	report	and	wall-walker	cases.	The	image	on	your	retinas	shrinks	as	an	object	gets	farther	away,	but	you	perceive	the	size	of	the	object	as	unchanging.	—	DAISIEAND	MICHAEL	RADNER	syndrome	in	women."	In	a	study,	evidence	is	gathered
through	careful	observation	and	experimentation.	85.	Some	people	think	that	the	world	would	be	a	much	more	interesting	place	if	psi	were	a	reality.	Let's	see	if	that	is	the	case.	Aliens	must	be	using	the	cows	for	some	sort	of	experiments.	The	Horse	oj	Mr.	von	Osten,	ed.	•	Say	99.9	percent	of	nutritional	scientists	believe	that	taking	doses	of	vitamin	C
does	not	prevent	the	common	cold,	and	the	remaining	0.1	percent	believe	that	taking	vitamin	C	does	prevent	colds.	Clearly,	the	higher	the	cost	of	an	unproven	treatment,	the	less	likely	that	promoting	it	will	result	in	a	net	benefit.	•	Some	people	report	the	often	chilling	experience	known	as	a	precognitive	dream,	a	dream	that	seems	to	foretell	the
future.	If	no	one	can	lose	an	argument,	there's	no	need	to	learn	how	to	argue.	The	battery	hypothesis	is	the	simplest	(in	addition	to	being	testable,	able	to	yield	predictions,	and	capable	of	explaining	several	phenomena)	because	it	doesn't	require	postulating	the	existence	of	any	mysterious	entities.	But	what	if	you	learn	that	the	men	in	the	drug	group
were,	on	average,	ten	years	younger	than	the	men	in	the	control	group?	Two	oceanographers	have	recently	shown	that,	because	of	the	geological	structure	of	the	Red	Sea,	a	strong	east	wind	could	make	the	sea	dry	land.	111.	It	should	be	clear	from	this	example	why	the	scientific	method	is	Science	is	intelligence	such	an	effective	means	of	acquiring
knowledge.	Wouldn't	that	make	possible	a	form	of	social	control	more	horrific	than	that	portrayed	in	either	George	Orwell's	1984	or	Aldous	Huxley's	Brave	New	World?	Only	then	can	you	be	reasonably	sure	that	none	of	the	things	that	could	go	wrong	with	an	experiment	did	go	wrong.	Cornacchia	and	Stephen	Barrett,	Consumer	Health:	A	Guide	to
Intelligent	Decisions	(St.	Louis:	Mosby-Year	Book,	1993),	pp.	Arguments	arise	when	there	is	some	reason	to	believe	that	someone	is	mistaken.	Barth	and	Bennett	(1973)	did	a	statistical	study	on	whether	more	men	who	had	chosen	a	military	career	had	been	born	under	the	influence	of	the	planet	Mars	than	men	who	had	chosen	non-military	careers.
After	Laplace	presented	the	first	edition	of	his	theory	of	the	universe	to	Napoleon,	Napoleon	is	said	to	have	asked,	"Where	does	God	fit	into	your	theory?"	Laplace	matter-of-factly	replied,	"I	have	no	need	of	that	hypothesis."30	196	S	E	V	E	N	:	S	C	I	E	N	C	E	AND	I	T	S	P	R	E	T	E	N	D	E	R	S	Conservatism	Since	consistency	is	a	necessary	condition	of
knowledge,	we	should	be	wary	of	accepting	a	hypothesis	that	conflicts	with	our	background	information.	This	book	is	printed	on	acid-free	paper.	But	they	lose	the	ability	to	identify,	name,	or	match	even	simple	objects	in	any	part	of	their	visual	field.	-	.	This	means	that	poor	little	Nogi	carries	the	grim	metaphysical	burden	of	being	the	"almost	everyone
in	the	colony"	who,	according	to	Watson,	suddenly	and	miraculously	began	to	wash	her	potatoes	on	that	autumn	afternoon.	Some	of	these	were	conducted	in	a	soundproof	room	and	in	a	Faraday	cage	(an	insulated	cubicle	that	keeps	out	electromagnetic	waves).	Linda	Goodman,	for	example,	writes,	"Science	recognizes	the	Moon's	power	to	move	great
bodies	of	water.	Consider,	for	example,	road	maps,	topographical	maps,	and	relief	maps.	We	often	seek	such	understanding	simply	for	the	sake	of	understanding	—	because	understanding,	like	virtue,	is	its	own	reward.	For	example,	consider	"The	Pope	will	become	ill	and	could	die."	Assignment	2-.	Then	I	woke	up	screaming.	It's	well	known	that	in
many	alleged	sightings,	people	mistake	large	animals	such	as	elk	or	bear	for	Bigfoot.	Like	our	perceptual	powers,	our	memories	are	constructive	or,	rather,	creative.	Scientists	investigate	these	predictions	to	see	if	they	are	borne	out	by	the	facts.	The	most	common	causes	of	emotional	excitement	in	groups	are	religious,	and,	indeed,	phenomena
related	to	religion	are	most	often	the	subject	of	collective	hallucinations.	(This	characteristic	distinguishes	them	from	intervention	studies,	usually	called	clinical	trials,	in	which	scientists	do	intervene	in	subjects'	lives.)	Thousands	Claim	The	purpose	of	observational	studies	is	to	examine	the	natural	Cures	from	Radioaccourse	of	health	and	disease.	An
inference	from	a	sample	of	a	group	to	the	whole	group	is	legitimate	only	if	the	sample	is	representative	—	that	is,	only	if	the	sample	is	sufficiently	large	and	every	member	of	the	group	has	an	equal	chance	to	be	part	of	the	sample.	Use	the	criteria	of	adequacy	in	your	analysis	and	decide	which	theory	is	best.	Sure	enough,	those	of	us	who	know
American	history	were	able	to	find	a	dozen	similarities	between	McKinley	and	Garfield.	An	observation,	of	course,	is	needed	to	recognize	that	a	problem	exists,	but	any	such	observation	will	have	been	guided	by	an	earlier	hypothesis.	While	Reed	had	proposed	that	the	inner	earth	is	illuminated	by	sunlight	penetrating	through	the	polar	openings,
Gardner	believed	that	it	contains	its	own	miniature	sun,	the	light	from	which	causes	the	auroras.	They	don't	show	up	on	Internet	search	engines.	Englewood	Cliffs,	N.J.:	Prentice-Hall,	1980.	Does	it	follow	that	they	are	perceiving	different	things?	This	new	part	isn't	essential,	it	merely	improves	things.	Israel	Scheffler,	Science	and	Subjectivity
(Indianapolis:	Bobbs-Merrill,	1967),	p.	Which	do	you	think	is	strongest?	Psychologists	David	Marks	and	Richard	Kammann	explain	it	this	way:	From	our	point	of	view,	Forer's	result	is	a	special	case	of	subjective	validation	in	which	we	find	ways	to	match	ourselves	up	with	the	description	given.	Whatever	society	says,	goes.	They	are:	One	can't	believe
impossible	things.	It	was	precisely	this	fact	—	that	they	always	fitted,	that	they	were	always	confirmed	—	which	in	the	eyes	of	their	admirers	constituted	the	strongest	argument	in	favour	of	these	theories.	This	diversity	of	belief	can	be	expressed	by	saying	that	what's	true	for	me	may	not	be	true	for	you.	The	most	widely	used	radiometric	dating
technique	for	rocks	and	minerals	is	potassium-argon.	In	another	recent	study,	Bastedo	(1978)	tested	statistically	whether	persons	with	such	characteristics	as	leadership	ability,	liberalism/conservatism,	intelligence,	and	30	other	variables,	many	of	them	attributed	to	astral	influence,	would	cluster	on	certain	birth	dates	—	that	is,	according	to	the
astrological	sign	that	governs	the	appropriate	characteristics.	We	pride	ourselves	on	our	advanced	scientific	technology,	yet	public	education	in	science	has	sunk	so	low	that	a	fourth	of	Americans	and	55	percent	of	teenagers,	not	to	mention	a	recent	president	of	the	nation	and	his	first	lady,	believe	in	astrology!	Now	and	then	a	courageous	publisher,
more	concerned	with	enlightening	the	public	than	with	profits,	will	issue	a	book	that	honestly	assesses	pseudoscience	and	the	paranormal.	But	there	is	other	evidence	that	proponents	of	homeopathy	often	cite.	Instead,	they	consist	of	a	number	of	different	dream	themes.	It	once	seemed	logical	that	the	earth	was	flat,	that	pus	helped	wounds	heal,	that
bloodletting	cured	most	ills,	and	that	pellagra	was	caused	by	a	germ.	But	the	opinion	of	experts	is	superior	to	our	own	only	in	their	fields	of	expertise.	Write	a	200-word	critique	of	this	passage,	focusing	on	how	well	its	claim	is	supported	by	good	reasons	and	why	you	think	accepting	the	claim	would	be	reasonable	(or	unreasonable).	For	instance,
Einstein's	theory	could	explain	a	variation	in	Mercury's	orbit,	among	other	phenomena.	As	attorney	John	W	Miner	reveals,	"Quackery	kills	more	people	than	those	who	die	from	all	crimes	of	violence	put	together."4	Not	only	can	irrational	beliefs	cost	us	our	lives,-	they	can	threaten	our	livelihood	as	well.	Hahnemann	admitted	this	fact	but	believed	that
the	substances	somehow	left	be278	N	I	N	E	:	CASE	S	T	U	D	I	E	S	IN	T	H	E	E	X	T	R	A	O	R	D	I	N	A	R	Y	hind	an	imperceptible	"spirit-like"	essence	that	effected	cures.	Doors	have	opened	and	shut,	lights	have	gone	on	and	off,	formless	ghostly	glows	have	traveled	before	them,	and	the	television	set	has	shot	across	the	room.	THE	POSSIBILITY	OF	ESP
What	about	Rothman's	claim	that	ESP	is	physically	impossible?	The	Construction	of	Social	Reality.	The	costs	to	people	—	in	terms	of	potential	physical	harm	—	are	low.
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