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Empiricism	and	Positivism	
In	empiricism	and	positivism,	it	is	generally	believed	that	all	knowledge	should	be	derived	from	
the	 facts	 arrived	 at	 by	 observation	 (by	 ideas	 implanted	 in	 the	 mind	 by	 way	 of	 sense	
perception).	
In	empiricism	and	positivism,	the	following	assumptions	are	made	

1. Science	is	special	because	it’s	derived	from	facts	
2. Facts	are	claims	about	the	world	à	All	facts	can	be	observed	
3. Unprejudiced	observation	will	lead	to	good	theories	

Positivism	
Positivism	 is	derived	from	empiricism.	They,	however,	go	a	 little	 further	with	that	because	
they	think	that	only	knowledge	derived	from	empirical	sciences	is	correct.	

Facts	
In	empiricism	and	positivism,	it	is	believed	that:	

1. Facts	are	given	via	the	sense	to	careful,	unprejudiced	observers	
2. Facts	are	prior	to	and	independent	of	theory	
3. Facts	constitute	a	firm	and	reliable	foundation	for	scientific	knowledge	

Critique	
Observation	for	certain	perception	 isn’t	the	same	for	everyone.	To	say	that	something	 is	a	
‘fact’	is	ambiguous.	

1. It’s	necessary	to	distinguish	statements	of	facts	from	the	observations	that	led	to	those	
statements	

2. It’s	necessary	to	understand	how	the	fact	was	derived,	in	what	state	of	affairs	this	was	
done.		

a. Something	you	read	on	Facebook	might	be	less	reliable	than	Forbes	
If	you	claim	that	knowledge	is	derived	from	facts,	then	there	must	be	statements	in	mind	to	
render	those	facts.	This	can’t	be	done	from	perception	nor	objects.	To	formulate	facts,	it	is	
required	to	have	some	kind	of	conceptual	framework	and	prior	knowledge.	This	infers	that	
facts	are	not	prior	to	theory.	
Facts	are	not	straightforwardly	given	via	senses.	There’s	much	more	to	seeing	than	meets	the	
eyeball.	However,	it’s	important	to	note	that	we	can’t	just	see	what	we	like.	This	is	under	the	
assumption	that	there	exists	a	single,	unique,	physical	world	independent	of	observers.	Lastly	
not	everything	about	the	world	is	observable.	In	conclusion,	the	first	belief	of	that	facts	are	
given	via	sense,	is	wrong.	
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Observations	
Observations	are:	

1. Active,	 there	 are	 many	 things	 done	 (maybe	 automatically	 and	 unconsciously),	 to	
establish	validity	of	an	observation	

a. e.g.	move	head,	touch	the	object,	change	the	lighting	etc.	
2. Public,	they	can	be	checked,	criticized,	and	added	by	others	

a. This	 fact	 has	 the	 consequence	 that	 subjective	 aspects	 of	 perception	 (e.g.	
background,	culture	etc.	of	the	observer)	need	not	be	an	intractable	problem	
for	science.	

Because	perceptual	judgments	can	be	unreliable,	the	challenge	of	science	is	to	arrange	the	
observable	situation	in	such	a	way	that	the	reliance	on	such	judgments	is	minimized.	
Observations	are	objective	insofar	as	they	can	be	publicly	tested	by	straightforward	routine	
procedures	which	give	the	same	results	if	done	again.	They	are	to	some	degree	fallible	and	
subject	 to	 revision.	 If	a	 statement	qualifies	as	an	observable	 fact	because	 it	has	passed	all	
tests,	does	not	mean	it	will	pass	new	kinds	of	tests	possible	in	the	future	through	advances	in	
science	and	technology.	
The	vast	majority	of	facts	that	can	be	established	by	observation	are	irrelevant	for	science.	
Which	facts	are	relevant	for	science	is	determined	by:	

1. is	 relative	 to	 the	 current	 state	 of	 development	 for	 that	 science.	 Science	 poses	 the	
question	and	ideally	observation	can	provide	an	answer	

2. Many	processes	are	at	work	in	the	world	around	us	and	they	are	all	superimposed	on	
and	 interact	with	each	other	 in	complicated	ways.	To	acquire	 facts	relevant	 for	 the	
identification	and	specification	of	the	various	processes	at	work,	it	is	often	necessary	
to	practically	intervene	and	isolate	the	process	under	investigation	and	eliminate	the	
effect	of	others	→	thus	to	do	experiments	instead	of	merely	observe	

Experiments	
Experimental	results	are	interrelated	with	theory	and	fallible	
Experimental	results	not	easy	to	obtain	because	not	straightforwardly	given	via	the	senses.	
Experimental	 results	 are	 fallible,	 can	 be	 updated,	 revised	 or	 replaced	 (e.g.	 because	 of	
advances	in	technology,	understanding,	or	they	can	be	ignored	as	irrelevant)	
Causes	of	rejection:	the	experimental	set-up	is	inappropriate,	disturbing	factors	have	not	been	
eliminated,	measurement	is	insensitive	or	outmoded,	the	experiment	came	to	be	understood	
of	not	solving	the	question	at	hand	or	the	question	at	hand	became	discredited.	
Experimental	Results	 are	 required	not	only	 to	be	accurate	but	 also	 to	be	appropriate	 and	
significant	 →	 judgment	 of	 significance	 will	 depend	 on	 how	 the	 practical	 and	 theoretical	
situation	is	understood.	
We	need	to	know	the	disturbing	factors	and	how	to	eliminate	them.	Thus	experimental	facts	
and	 theory	 are	 interrelated!	 Accepting	 and	 interpreting	 experimental	 results	 is	 theory-
dependent,	and	subject	to	change	as	our	scientific	understandings	develop.	
→	Thus	science	rests	on	not	so	secure	foundations	after	all!	
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Experiment	as	an	adequate	basis	for	science	
Threat	of	circularity	→	Theories	are	appealed	to	in	order	to	judge	adequacy	of	experimental	
results	and	those	same	experimental	results	are	the	evidence	for	the	theories.	Thus	what	is	
taken	to	be	supported	by	the	experiment	is	already	presupposed	in	it.	
But	need	not	be	the	case!	

• The	presupposed	theories	don’t	need	to	be	the	same	as	the	theory	under	test.	
• To	the	extent	that	experimental	results	are	determined	by	the	workings	of	the	world	

rather	than	by	theoretical	views	on	the	world,	experiments	are	successful	

Rationalism	
In	rationalism,	it	is	believed	that	science	should	start	from	theory.	Ratio	is	Latin	for	mind.	

Problems	
How	 do	 you	 get	 to	 theory	 without	 observation?	 Baby’s	 can	 only	 adapt	 to	 the	 world	 by	
observing	it.	

Inductivism	
This	is	all	under	the	assumption	that	appropriate	facts	can	be	established.	Inductivists	believe	
that	by	induction	we	can	arrive	at	laws	and	theories.	

Deduction	
By	now	you	know	how	this	works.	Logic	 is	truth	preserving.	 If	antecedent	 (premises)	 than	
consequent.	 If	 the	 premises	 are	 false	 than	 they	 don’t	 imply	 anything,	 which	 means	 the	
consequent	 can	 be	 either	 true	 or	 false.	 These	 would	 be	 valid	 arguments.	 Simply	 modes	
ponens.	Hence	that	science	wants	the	premises	to	be	true,	so	that	we	know	the	consequent	
and	therefore	can	make	predictions.	

Induction	
There	is	no	contradiction	in	saying	all	singular	statements	are	true	but	the	generalization	of	it	
might	not	be	true	(universal	statement).	That	is	why	it	is	not	logically	valid.	Induction	proceeds	
from	 finite	number	of	 facts	 to	 general	 conclusions	→	go	beyond	what	 is	 contained	 in	 the	
premises	 →	 characteristic	 of	 all	 scientific	 laws,	 that	 always	 go	 beyond	 finite	 amount	 of	
observations.	 They	 can	 never	 be	 proven	 as	 being	 logically	 deduced	 from	 the	 evidence.	
Conditions	for	justification	of	generalization	(a	good	induction	of	a	scientific	law):	

1. Number	of	observations	must	be	large	
2. Observations	must	be	repeated	under	a	variety	of	different	conditions	
3. No	accepted	observation	statement	should	conflict	with	the	derived	law	

Principle	of	Induction:	 if	a	large	number	of	A's	have	been	observed	under	a	wide	variety	of	
conditions,	and	if	all	those	A's	without	exception	posses	the	property	B',	then	all	A's	have	the	
property	B.	
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Problems	
Condition	1:	‘large’	is	a	vague	term.	This	is	later	shown	in	an	argument	where	Inductivists	use	
probability	to	define	large.	However,	this	also	poses	problems,	because	compared	to	infinity,	
every	finite	number	will	be	0.	→	 !"#"$%	#'()%*	 +),%*-.$"+#,

/	 $0%+*%$"1.2	(.3"('(	#'()%*	+4	1.,%, 	
= 0	

Condition	2:	what	is	a	significant	variation	of	circumstances?	→	we	need	to	appeal	to	prior	
knowledge	to	judge	what	are	“non-superfluous	variations”	→	then	an	inductive	argument	to	
justify	that	appeal	to	prior	knowledge	etc.	→	never	ending	chain	
Condition	3:	most	of	the	time	there	are	exceptions	
Other	Problems:	

1. The	above	inductive	reasoning	can	never	establish	knowledge	of	unobservable	
2. Exactness	of	laws	can	not	be	inductively	justified	by	inexact	evidence	(degree	of	error	

of	measurements	and	observations)	

Hume’s	Problem	with	Induction	
Hume	is	an	empiricist.	He	is	both	a	believer	and	sceptic	of	induction.	He	argues	that	there	is	
no	rational	justification	of	induction	possible:	

1. Inductions	are	not	logical	inferences.	They	are	therefore	not	logically	valid.	
2. The	appeal	to	experience	is	not	possible	–	Hume:	The	circular	argument	often	used	

by	 Inductivists	 is	 that,	 Induction	 has	 been	 observed	 to	work	 on	 a	 large	 number	 of	
occasions.	This	argument	is	itself	inductive.	

Hume	also	says	that	induction	is	necessary	evil.	

Falsificationism	
This	was	introduced	by	Karl	Popper.	He	suggested	that	science	should	aim	for	falsifiability.	A	
theory	that	wants	to	be	 informative	must	run	the	risk	of	being	falsified.	 In	his	eyes	a	good	
theory	was	one	that:	

1. Is	falsifiable,	the	more	falsifiable,	the	better	
a. The	more	a	 theory	 claims	 the	more	potential	 opportunities	 there	will	 be	 to	

falsify	it.	
b. In	other	words,	bold	theories	are	preferred	and	cautious	ones	are	not	

2. Is	not	yet	falsified,	the	theory	mustn’t	be	proven	wrong	
3. Has	to	give	us	information	of	how	the	world	behaves	

Highly	falsifiable	theories	should	be	clearly	stated	and	precise.	Vague	and	indefinite	theories	
are	unfalsifiable	and	thus	not	preferred.	Falsified	theories	must	be	rejected.	Unfalsified	but	
highly	falsifiable	theories	are	what	science	should	aim	at.	The	idea	of	falsificationism	was	that:	

1. First	the	old	theory	will	be	falsified		
a. The	falsified	theory	must	be	rejected	

2. Eventually	a	new	theory	should	be	made	that	holds	under	certain	conditions	
In	 this	 sense	 Popper	was	 quite	 a	Darwinist,	 because	 in	 this	way	 the	 bad	 theories	will	 be	
falsified	 and	 eventually	 replaced	 by	 better	 ones.	 The	 good	 theories	will	 survive.	 This	 idea	
sounds	very	much	like	‘the	Origin	of	Species’.	Science	progresses	by	trial	and	error.	Only	the	
fittest	of	the	theories	survives.		
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A	replacement	theory	is	required	to	hold	under	the	following	conditions:	
1. It	must	hold	in	all	circumstances	in	with	the	old	theory	held	
2. It	must	hold	in	circumstances	in	with	the	old	theory	didn’t	hold	
3. It	must	not	be	an	ad-hoc	modification	on	the	old	theory	

Problems	
Science	 aims	 at	 theories	with	 large	 informative	 content.	 The	 falsificationist	welcomes	 the	
proposal	 of	 bold	 speculative	 theories	 (highly	 falsifiable)	 and	 therefore	 encourages	 rush	
speculations.	This	Do-or-die	attitude	clashes	with	the	caution	advocated	by	inductivists.	
Other	problems	are	mentioned	in	Sophisticated	Falsificationism.	

Sophisticated	Falsificationism	
Application	
As	explained	in	the	chapter	about	falsificationism,	it’s	about	the	falsification	of	a	theory	which	
will	be	falsified	and	can	later	be	replaced	by	another	(better)	theory.	But,	this	poses	problems,	
because	 it’s	 fairly	 hard	 to	 describe	 how	 falsifiable	 a	 single	 theory	 is.	 It’s	 hard	 to	 say	 how	
absolutely	falsifiable	a	theory	is.	However,	if	you	talk	about	series	of	theories	than	you	can	say	
by	 comparison	what	 theory	 is	more	 falsifiable.	 It’s	 easy	 to	 say	 how	 relatively	 falsifiable	 a	
theory	is.	To	illustrate	this,	consider	the	following	theories:	

1. The	sky	outside	my	window	is	blue	
2. (1)	and	also	outside	of	Rico’s	window	à	they	sky	is	blue	everywhere	on	Earth	

You	can’t	say	anything	about	just	(1)	or	(2),	but	you	can	say	(2)	is	more	falsifiable	than	(1).	

Replacement	
In	 normal	 falsificationism	 a	 theory	 can	 be	 falsified	 and	 than	 disregarded	 (unless	 the	
falsification	is	falsified).	But	once	again	this	poses	problems	because	then	in	the	worst	case	
there	would	not	be	any	theory	anymore	to	explain	a	certain	phenomenon.	Which	isn’t	very	
nice.	To	solve	this	problem	in	sophisticated	falsificationism	it	is	required	to	replace	the	theory	
by	 new	 one.	 That	 theory	 has	 to	 satisfy	 the	 same	 conditions	 as	 described	 for	 ordinary	
falsificationism.	To	illustrate	this,	consider	the	following	story.	Assume	a	bridge	that	is	going	
to	be	build	and	the	architect	reads	the	blueprints	and	sees	that	the	bridge	will	collapse	if	it	
will	 be	build.	 In	normal	 falsificationism	 the	blue	print	 is	 falsified	and	disregarded,	 and	 the	
bridge	 can’t	 be	 build	 in	 any	 way	 anymore.	 It	 stops	 there.	 However,	 in	 sophisticated	
falsificationism	the	architect	who	sees	the	error	has	to	come	up	with	a	new	blueprint.	This	
can’t	be	ad-hoc	because	a	quick	fix	might	not	ensure	that	bridge	won’t	collapse.	

Confirmation	
In	ordinary	falsificationism,	it	is	the	goal	to	try	falsifying	any	theory,	regardless	of	the	whether	
it’s	a	bold	or	a	cautious	theory.	The	problem	is	that	by	confirming	a	cautious	theory	there	is	
not	so	much	gain	(evolution)	in	science.	The	same	goes	for	falsifying	a	bold	theory,	because	
this	there	no	progress	when	this	is	done.	That’s	why	in	sophisticated	falsificationism	it	is	aimed	
to	confirm	the	bold	theories	and	remove	(falsify)	the	cautious	ones.	
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Problems	
The	Logical	Problem	
Falsificationism	has	a	 logical	problem.	Consider	a	theory	T	and	and	observation	O.	T	and	O	
entail	something	contradictive.	In	this	case	it	is	not	enough	to	just	say	that	T	is	falsified.	This	
is	because	in	falsificationism	O	could	be	wrong	as	well.	So	in	the	end	you	don’t	know	whether	
T	or	O	is	false.	Theoretically,	they	might	even	both	be	incorrect.	In	the	case	of	a	falsification	
the	test	situation	must	be	analysed	too.	Otherwise	it	can	never	be	concluded	what	is	false,	
the	test	or	the	theory.	

Historical	Evidence	
Falsificationism	is	sometimes	inadequate	based	on	historical	grounds.	Theories	are	sometimes	
falsified	because	of	unknown	factors.	These	factors	don’t	always	have	anything	to	do	with	the	
theories.	Newton’s Laws of motion and gravitation, were at some point hindered by the fact 
that Uranus was not following the predicted orbit. This	would’ve	falsified	Newton’s	theory,	
but	luckily	the	theory	wasn’t	abandoned	and	eventually	it	turned	out	that	it	wasn’t	the	Uranus’	
orbit,	 but	 Neptune’s.	 In	 conclusion,	 it	 is	 good	 that	 the	 theory	 wasn’t	 abandoned	 upon	
falsification.	

Kuhn’s	Theory	
In	the	second	half	of	the	20th	century	Thomas	Kuhn.	He	thinks	about	theories	as	structures	
and	says	that	the	historical	information	is	important	for	science.	a	more	accurate	account	of	
science	 must	 proceed	 the	 understanding	 of	 a	 theoretical	 frameworks	 in	 which	 scientific	
activity	 takes	place.	This	 is	also	what	Kuhn	had	 in	mind.	He	refers	 to	 these	 frameworks	as	
‘paradigms’.	

Paradigms	
1. Are	meant	to	structures	science.	Everything	outside	of	a	paradigm	is	regarded	as	non-

science.	
2. Their	nature	cannot	be	captured	in	a	single	definition	
3. Is	made	up	of	theoretical	assumptions	and	fundamental	laws	and	techniques	for	their	

application	
a. Newton’s	laws	of	motion	are	a	part	of	the	Newtonian	paradigm	

4. Sets	the	standards	of	legitimate	work	with	the	paradigm	
5. Some	very	general,	metaphysical	principles	guide	work	within	a	paradigm	
6. Mature	science	is	governed	by	a	single	paradigm	
7. Social	science	does	not	have	that.	there	exists	a	variety	of	different	viewpoints	

a. →	one	has	to	examine	the	evidence	of	each,	and	there	always	is	good	evidence	
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Progress	in	science	
Progress	is	not	of	a	constant	nature,	is	not	cumulative.	It	does	not	really	progress	between	
paradigms	 because	 of	 incommensurability	 of	 paradigms.	 This	 makes	 progress	 bit	 hard,	
because	it	becomes	more	relativism.	Progress	towards	a	paradigm	can	be	seen	in	this	way;	
first	there	is	pre-science	and	then	it	goes	into	this	cycle,	starting	with	normal	science:	
	

	
	

Pre-science	
In	pre-science	there	is	disagreement	and	a	constant	debate	of	fundamentals.	It	is	impossible	
to	get	down	to	detailed,	esoteric	work.	

Normal	science	
1. work	that	takes	place	within	a	paradigm	(articulate	and	develop	the	paradigm)	
2. In	normal	science	there	will	occur	difficulties	and	falsifications.	 If	difficulties	of	 that	

kind	
3. get	out	of	hand	a	crisis	state	develops.	
4. Aims	at	improving	the	match	between	paradigm	and	nature	
5. Paradigm	present	scientists	with	a	set	of	definite	problems	and	methods	to	solve	them	
6. Puzzle-solving	activity	governed	by	the	rules	of	a	paradigm	
7. Normal	 scientists	must	 presuppose	 that	 the	 paradigm	 provides	 the	means	 for	 the	

solution	
8. Typical	normal	scientists	will	be	unable	to	define	the	precise	nature	of	the	paradigm	in	

which	they	work	
9. Failure	of	solving	the	puzzle	might	thus	be	regarded	as	a	failure	of	the	scientist	rather	

than	the	inadequacy	of	a	paradigm	
10. Normal	scientists	must	be	uncritical	of	the	paradigm	(overall	agreement)	

Crisis	
1. There	will	always	be	anomalies,	but	not	every	anomaly	causes	a	crisis.	

a. Only	when	those	anomalies	pose	serious	problems	for	a	paradigm’s	very	
fundamentals	it	causes	a	crisis	

2. In	a	crisis	scientists	begin	to	express	their	unease	over	the	current	paradigm	
3. A	crisis	deepens	when	a	rival	paradigm	emerges	

a. This	rival	paradigm	will	regard	a	different	set	of	questions	as	meaningful	

Crisis

RevolutionNormal	
Science
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Paradigm	Change	
1. Is	like	the	gestalt	switch.	If	one	can	be	seen,	the	other	cannot.	
2. The	way	a	scientist	perceives	the	world	is	guided	by	a	paradigm.	
3. One	cannot	argue	that	one	paradigm	is	better	than	the	other.	

a. There	 is	 no	 logical	 argument	 that	 demonstrates	 the	 superiority	 of	 one	
paradigm	over	the	other.	

b. A	new	paradigm,	after	the	fall	of	an	older	one	is	regarded	as	better.	
c. There	is	no	‘objective’	preference	is	possible	
d. Paradigms	aren’t	comparable,	they	can’t	be	measured	

4. The	 criteria	 will	 either	 belong	 to	 one	 paradigm	 or	 to	 the	 other	 and	 are	 thus	
incompatible.	Proponents	of	competing	paradigms	will	subscribe	to	different	sets	of	
standards,	 will	 view	 the	 world	 in	 different	 ways,	 and	 will	 use	 different	 forms	 of	
language	

Revolution	
Abandonment	of	one	theoretical	structure	and	its	replacement	by	another,	incompatible	one.	

	Problems	
Kuhn’s	theory	is	rather	descriptive	in	this	theory.		
There	 is	 a	 problem	with	 this	 theory	 because	 it’s	 not	 possible	 to	 compare	 paradigms.	 It	 is	
assumed	 that	 later	 paradigms	 are	better	 at	 solving	puzzles	 but	 that	 isn’t	 always	 the	 case.	
Therefore,	it	becomes	very	hard	to	define	progress	in	science.	

Lakatos’	Theory	
Similarities	between	Popper	and	Kuhn:	

1. Both	prioritize	theory	over	observation	
2. Evaluation	of	observation/experiments	are	theory/paradigm	dependent	

Research	Programs	
Science	takes	place	within	a	framework	(similar	to	Kuhn’s	paradigms)	
He	deals	with	falsificationism’s	problems	of	being	unable	to	determine	where	the	falsity	lies	
by	arguing	that	some	principles	are	more	basic	than	others.	
Fundamental	principles	are	the	hard	core.	Hard	core	is	supplemented	by	the	protective	belt	

1. Hard	core	 is	unfalsifiable	due	to	methodology	of	 its	supporters	(further	explanation	
lacking)	

2. So	 falsity	 must	 be	 blamed	 on	 the	 less	 fundamental	 components	 of	 a	
theory/experiment.	Scientists	should	modify	the	periphery	of	theories,	not	touch	the	
hardcore	right	away.	

3. Protective	belt	is	made	sophisticated	by	adding	and	improving	hypotheses.	
4. Modifications	cannot	be	ad-hoc	
5. Hard	core	must	always	be	adhered	to	→	maintains	order!!	
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Heuristics	
Heuristic	 is	 a	 set	 of	 rules	 or	 hints	 that	 aid	 discovery	 or	 invention.	 Research	 programs	 are	
divided	into	negative	and	positive	heuristic:	

1. Negative	heuristic:	what	scientist	should	not	do	
2. Positive	 heuristic:	 what	 scientist	 should	 do	 (Is	 more	 difficult	 to	 specify	 than	 then	

negative)	
a. Consists	of	suggestions	on	how	to	modify	and	improve	the	protective	belt	(the	

modifiable	part	of	scientific	theory)	
b. Should	guide	future	research	

Observation	is	important	at	a	relatively	late	stage	for	Lakatos.	Only	when	the	protective	built	
is	 sufficiently	 sophisticated	 does	 observation	 make	 the	 difference.	 When	 it	 is	 sufficiently	
sophisticated,	confirmations	are	more	important	than	falsifications.	
The	 positive	 influence	 of	 a	 research	 programs	 is	 primarily	 related	 to	 its	 ability	 to	 lead	 to	
confirmed,	novel	predictions.	
A	progressive	research	program,	is	and	stays	coherent	(unified)	and	once	in	a	while	leads	to	
novel	predictions	
The	problems	of	falsificationism	are	eliminated	by	having	a	dogmatic	hard	core	accompanied	
by	a	positive	heuristic.	This	is	because	this	approach	allows	for	making	a	distinction	between	
falsifiable	(protective	belt)	and	non-falsifiable	facts/observations	(hard	core).	

Progress	in	Science	
Lakatos	was	not	satisfied	with	Kuhn,	who	said	that	superiority	of	a	theory	is	based	upon	the	
beliefs	of	the	scientific	community	
Lakatos	ideas	of	progress	depend	heavily	on	novel	prediction.	
For	Lakatos:	progress	involves	the	replacement	of	a	degenerative	program	with	a	progressive	
one,	as	the	latter	is	better	because	it	is	a	more	efficient	predictor	of	novel	phenomena	
Novel	prediction	for	Lakatos	is	the	novel	prediction	of	phenomena	and	not	the	prediction	of	
novel	phenomena	(Popper).	However,	this	distinction	is	irrelevant.	
Therefore,	 Lakatos	 reformed	methodology:	program	 is	progressive	when	 it	makes	natural,	
rather	than	novel	predictions	that	are	confirmed,	when	natural	is	the	opposite	of	contrived	or	
ad	hoc.	
Lakatos	was	concerned	with	the	history	of	science.	He	believed	that	the	philosophy	of	science	
could	 only	 have	 come	 into	 existence	 if	 we	 already	 had	 an	 idea	 of	 what	 science	 is.	 Some	
examples	(Copernicus,	Einstein)	are	scientific	fundamentals	because	they	were	recognized	as	
valuable	 knowledge/science	 before	 the	 philosophy	 of	 science	 existed.	 Therefore,	 all	
philosophy	of	science	is	at	least	part	based	on	these	examples	and	must	thus	be	able	to	include	
them	in	its	theory.	Personally	not	too	impressed	by	this	argument	
Lakatos	took	a	 less	ambitious	and	more	historical	approach,	believed	his	theory	could	only	
judge	science	in	the	past,	not	in	the	future,	and	believed	that	Inductivism	and	falsificationism	
were	too	ambitious	in	trying	to.	

Problems	
What	are	these	hardcores?	
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His	 methodology	 is	 rational;	 but	 he	 doesn’t	 take	 into	 account	 the	 context,	 nor	 does	 he	
describe	what	rationality	entails.	
Is	unable	to	define	what	is	science	and	what	not	in	the	present	or	future,	but	only	in	the	past	
(obviously	making	it	less	valuable)	
He	believes,	without	providing	arguments,	that	science	must	be	based	on	physics	of	the	past	
three	centuries.	Is	methodology	of	physics	really	appropriate	for	either	sciences?	

Feyerabend’s	Theory	
After	Lakatos	had	his	theory	about	research	programmes.	Feyerabend	anarchistic	theory:	

1. Science	is	not	necessarily	better	than	other	forms	of	knowledge.	
2. If	there	is	a	single,	unchanging	principle	of	scientific	method,	it	it	“anything	goes”	
3. →	thus	there	is	no	account	of	scientific	method	that	makes	science	special	
4. Argues	that	classical	historical	 instances	of	science	seen	as	undoubtedly	progressive	

by	the	philosophers	mentioned	above	do	in	fact	not	conform	to	those	philosophers'	
theories	of	science	(main	example	Galileo)	

5. Kuhn	and	Feyerabend	both	used	 term	 incommensurable	 (unmeasurable).	But	Kuhn	
avoided	anarchism	by	appealing	to	scientific	consensus.	F's	Critique	on	Kuhn:	

a. Does	 not	 distinguish	 between	 legitimate	 and	 illegitimate	 ways	 of	 achieving	
consensus	

b. Consensus	does	not	distinguish	science	from	non-science	(crime,	religion)	
6. Superiority	of	Science	is	not	justified.	
7. Science	is	dogma	that	is	as	dangerous	as	the	church	in	the	past	

Feyerabend's	Advocacy	of	Freedom	
Humanitarian	attitude/theory:	based	high	value	on	individual	freedom	
Freedom	as	support	for	anarchistic	theory	of	science:	

1. Increased	freedom	of	scientists	by	removing	methodological	constraints	
2. Leaves	individuals	freedom	to	choose	between	science	and	other	forms	of	knowledge	

Institutionalisation	 of	 science	 found	 in	 our	 societies	 is	 incompatible	 with	 humanitarian	
attitude.	“there	 is	a	separation	between	state	and	Church,	there	 is	no	separation	between	
state	and	science”	
State	ought	to	be	ideologically	neutral	and	respect	all	forms	of	knowledge.	
There	is	no	scientific	method;	scientists	should	follow	subjective	wishes:	‘anything	goes’	

Critique	
Negative	freedom	approach:	freedom	from	constraints	
Individuals	do	not	really	have	choice,	society	is	imposed	upon	individuals	and	shapes	them	

• Scientists	can	only	choose	within	the	options	of	science	that	society	has	made	available	
(methods,	materials,	philosophies)	

Neutral	state	is	impossible	
His	idea	of	utopia	appears	childish	and	naive.	
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Realism	
Science	describes	not	only	the	observable,	but	also	the	world	that	lie	behind	appearances.	It	
goes	deep.	Realism:	 theories	 successful	because	 they	 reflect	 the	 truth.	 success	of	 theories	
about	the	unobservable	shows	that	these	theories	must	be	correct	

Criticism	
Realism	is	too	rash;	it	claims	more	than	can	be	defend	as	its	claims	about	unobservable	must	
be	hypothetical.	
History	shows	many	cases	of	unobservable	hypothesis	being	rejected	
This	supports	the	anti-realists	because	the	parts	that	survive	are	the	observable	ones.	
Anti-realists:	this	evidence	is	inconclusive,	past	theories	have	been	shown	to	be	incorrect,	so	
we	should	assume	current	theories	are	likely	to	be	inaccurate	reflections	too.	

Realist	Theory	of	Truth	
Literal	position.	a	sentence	is	true	only	when	it	corresponds	to	the	facts.	

1. Leads	to	paradoxes:	“I	never	speak	the	truth”	
2. These	can	be	avoided	by	Tarski's	distinction:	

a. Object	language:	sentences	in	the	language	system	that	is	being	talked	about	
b. Metalanguage:	sentences	in	the	language	system	in	which	talk	about	the	object	

language	is	carried	out	
c. Tarski	defined	truth	recursively	

Anti-realist	critique:	correspondence	theory	of	truth	is	still	contextual,	still	theory	dependent	
through	its	use	of	language.	Although	language	refers	to	the	world	primarily.	Thus,	according	
to	realism,	a	theory	is	true	of	it	corresponds	to	our	interactions	with	the	world.	
Realism	 and	 anti-realism	 believe	 in	 notions	 of	 truth,	 with	 the	 former	 including	 the	 non-
observable,	and	the	latter	excluding	it.	Global-anti-realism	denies	notions	of	truth	through	its	
focus	on	language.	

Different	Forms	of	Realism	
Scientific	realism	
Is	strong	realism:	science	aims	at	true	statements	at	observable	and	unobservable	levels.	
Progress	is	made	because	many	theories	are	at	least	approximately	true.	And	the	bad	ones	
are	 being	 kicked	 out,	 thus	we	 cannot	 know	 that	 current	 theories	 are	 absolutely	 true,	 but	
they’re	 an	 improvement	 from	 the	 past,	 and	 future	 improvements	 will	 not	 discard	 the	
approximation	of	truth	in	this	theory	(However,	history	denies	this)	

Conjectural	realism	
	(Popper)	is	weak	realism:	knowledge	is	fallible	and	truth	cannot	(practically)	be	established.	
Science	is	nevertheless	useful	insofar	as	it	aims	for	the	discovery	of	truth.	Is	a	philosophical	
rather	than	a	scientific	position.	
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Rather	than	epistemology,	i.e.	what	is	the	way	we	discover	this	knowledge.	
Criticism:	Conjectural	realism	is	very	weak,	cannot	show	us	when	we	know	something	to	be	
true	or	false	

Structural	realism	
This	type	of	realism	combines	elements	of	both	realism	and	anti-realism	
Science	is	realist	in	the	sense	that	it	has	characterized	the	structure	of	reality	and	has	become	
increasingly	accurate	at	doing	so	
It	 is	 anti-realist	 in	 the	 sense	 that	 representations	 that	 are	 a	 part	 of	 these	 structures	 are	
replaced	over	time	

Anti-realism	
Is	meant	as	a	critique	on	realism.	Theories	are	not	accurate	reflections	of	the	world,	but	rather	
idealized	descriptions	of	the	world.	Aim	of	science	may	well	be	served	without	giving	a	literally	
true	story	of	the	world	acceptance	of	theory	must	properly	involve	something	less	(or	other)	
belief	that	it	is	true.	

Global	anti-realism	
Concerns	the	relationship	between	language	and	the	world.	

Weak	form	
Language	is	a	prison	which	prevents	us	from	describing	things	in	neutral,	theory-	independent	
manner.	

Strong	form	
There	is	a	lack	of	direct	access	to	reality	justifies	critical	approach	to	science	and	knowledge	
No	knowledge	can	be	privileged	because	no	knowledge	 is	neutral	and	thus	does	not	allow	
direct	access	to	reality	

• Critique:	 theory-dependence	 and	 influence	 of	 language	 does	 not	mean	we	 cannot	
engage/interact	with	surroundings	

An	early	form	of	instrumentalism	
does	not	believe	in	truth,	sees	science	as	useful,	a	fiction,	a	tool,	rather	than	true.	1.	a	theory	
should	be:	

• General	
• Simple	
• Compatible	with	observation	and	experiment	

Constructive	Empiricism	(van	Fraassen)	
Constructive	empiricism	is	anti-realist	but	not	an	instrumentalist	as	he	indeed	regards	theories	
as	truth	or	false	→	but	this	question	is	besides	the	point	

• growth	of	science	is	the	growth	of	controllable	scientific	effects	
The	anti-realist	opinion	is	that	a	theory	is	never	secure,	but	although	theory	might	be	untrue,	
they	can	still	have	been	useful	
Theory	can	be	discarded,	but	observations	are	secure	and	can	be	retained	so	long	as	they	are	
not	disproven	There	are	 two	 forms	of	 knowledge:	observational	 and	 theoretical	 language.	
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First	regarded	as	securely	established,	second	cannot	be	seen	as	securely	established,	more	a	
heuristic	aid.	

Criticism	
Observations	have	shown	to	be	wrong	too,	and	have	therefore	been	discarded.	Therefore,	
there	 is	no	 reason	why	we	can	call	 theories	 insecure	and	observation	secure.	No	principle	
difference	between	theory	and	difference!	(Maxwell's	theory-observation	dichotomy)	

• Anti-realists	thus	need	to	show	how	observations	can	be	used	and	understood	without	
theory.	

Predictive	success	of	theories:	theories	must	be	approximately	true	as	they	work	so	well	
• Anti-realist	response:	theory	can	be	useful	and	successful	without	being	true	•	Anti-

realists	ignore	the	difficult	issues;	focus	on	the	what	rather	than	the	why.	


