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1
T

our
d'H

orizon or the E
cology

of the P
hilosophy of S

cience

2 D
o th

e
C

ase Studies
w

hich
the 'N

ew
 P

hilosophy of S
cience'

has
culled from

 the

H
istory of

Science show
 that the

F
alsificationist

M
ethodology

is
U

nrealistic?
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O

bjectives,
Structure

and R
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V
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I T
O
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 D
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IE
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C
E

In
 o

u
r cen

tu
ry

, th
e p

h
ilo

so
p
h
y
 o

f scien
ce h

as b
een

 o
v
ersh

ad
o
w

ed
 b

y
 tw

o

to
w

erin
g
 fig

u
res: P

o
p
p
er an

d
 W

ittg
en

stein
, b

o
th

 V
ien

n
ese em

ig
ran

ts, w
h
o

h
av

e b
eco

m
e su

b
jects to

 th
e Q

u
een

 (cf., e.g
., R

ad
n
itzk

y
 [1

9
8
7
a] E

n
tre

W
ittgenstein et

P
o
p
p
e
r ... ).

T
h
e d

iscu
ssio

n
 h

as b
een

 stru
ctu

red
 b

y
 tw

o
 g

reat

controversies: from
 the 30s P

opper versus logical positivism
. (or falsificatio-

n
ism

 versu
s

verificationism
/probabilism

), and from
 the 60s 'the new

 philoso-

phy of science' versus C
ritical R

ationalism
. (E

xem
plary contributions to these

tw
o
 co

n
tro

v
ersies can

 b
e fo

u
n
d
, e.g

., in
 th

e tw
o
 co

llectio
n
s R

ad
n
itzk

y
 an

d

A
ndersson

(ed
s.)

[1
9
7
8
],

P
ro

g
re

ss ... S
c
ie

n
c
e
,

a
n
d
 [1

9
7
9
], S

tru
c
tu

re
 .

S
cien

ce.)
W

ittg
en

stein
's T

ractatu
s h

as b
een

 th
e id

ee d
irectrice o

f th
e V

ien
n
a

C
ircle an

d
 its su

ccesso
r, L

o
g
ical E

m
p
iricism

. T
h
e cy

n
o
su

re o
f 'th

e n
ew

p
h
ilo

so
p
h
y
 o

f scien
ce' is

W
ittg

en
stein

's later p
h
ilo

so
p
h
y
 as p

resen
ted

, in

particular, in his P
hilosophical Investigations. If you apply it to the philosophy of

scien
ce, y

o
u
 w

ill v
iew

 'n
o
rm

ativ
e' m

eth
o
d
o
lo

g
y
 as a co

u
n
terp

art o
f id

eal

lan
g
u
ag

e p
h
ilo

so
p
h
y
, an

d
 h

en
ce reg

ard
 an

y
 m

eth
o
d
o
lo

g
ical p

rescrip
tio

n
s as

unrealistic and claim
 that philosophy of science cannot do m

ore than describe

th
e p

ractice o
f scien

ce, p
referab

ly
 in

 term
s o

f case stu
d
ies cu

lled
 fro

m
 th

e



2
7
4

	

G
erard

R
adnitzky

h
isto

ry
 o

f scien
ce. Y

o
u
 w

ill b
e p

laced
 o

n
 th

e ro
ad

 to
 relativ

ism
 (K

u
h
n
,

F
ey

erab
en

d
, H

u
b
n
er, an

d
 o

th
ers). A

n
 in

terestin
g
 v

arian
t o

f relativ
ism

 is

S
tegm

tiller's attem
pt, w

ith the help of the form
al m

ethods developed by S
need,

to
 g

iv
e K

u
h
n
's resu

lts a m
o
re ex

act fo
rm

 (S
n
eed

, S
teg

m
u
ller, M

o
u
lin

es,

M
ostarin)-w

hat F
eyerabend has called 'the S

needification of science'. T
oday,

d
ep

artm
en

ts o
f p

h
ilo

so
p
h
y
 o

f scien
ce are d

o
m

in
ated

 b
y
 p

h
ilo

so
p
h
ers w

h
o

eith
er sy

m
p
ath

ize w
ith

 lo
g
ical em

p
iricism

 o
r w

ith
 `th

e n
ew

 p
h
ilo

so
p
h
y
 o

f

science'.
C

ritical
R

a
tio

n
a
lism

 h
a
s a

n
 o

u
tsid

e
r p

o
sitio

n
, b

u
t e

n
jo

y
s th

e

sym
pathy of m

any scientists (B
artley [1989], U

nfathom
ed K

now
ledge ...; see

also
 B

artley
 [1

9
8
7
b
], 'P

h
ilo

so
p
h
y
 o

f b
io

lo
g
y
.. . ', an

d
 M

u
n
z [1

9
8
7
], ' ... th

e

m
irror of.R

orty').

In
 ad

d
itio

n
 to

 W
ittg

en
stein

's w
o
rk

 tw
o
 b

o
o
k
s h

av
e b

een
 o

f p
aram

o
u
n
t

im
p
o
rtan

ce fo
r th

e d
iscu

ssio
n
: P

o
p
p
er's

m
a
g
n
u
m

 o
p
u
s

of 1934, D
ie L

ogik der

F
o
rsc

h
u
n
g
,

and K
uhn's volum

e of 1962, T
he S

tructure
o
f Scientific R

evolutions.

P
o
p
p
er's b

o
o
k
 w

en
t. alm

o
st u

n
n
o
ticed

 u
n
til th

e E
n
g
lish

 ed
itio

n
 ap

p
eared

 in

19 59. It m
ade P

opper so-to-speak fam
ous overnight. K

uhn is a L
udw

ik F
leck

red
iv

iv
u
s-if y

o
u
 co

m
b
in

e F
leck

 w
ith

 th
e later W

ittg
en

stein
 y

o
u
 g

et K
u
h
n
's

position. F
leck's book of 19 3 5 rem

ained unnoticed and w
as rediscovered only

recen
tly

 (cf., e.g
., A

n
d
ersso

n
 [1

9
8
4
a], '.. F

leck
's. co

n
cep

tio
n
 ... '; see also

Jarv
ie's ex

p
lan

atio
n
 o

f K
u
h
n
's su

ccess in
 th

e p
h
ilo

so
p
h
y
 estab

lish
m

en
t in

Jarv
ie [1

9
8
8
], ' ... K

u
h
n
 as id

eo
lo

g
u
e ... ', an

d
 B

artley
 [1

9
8
9
],

U
n
fath

o
m

ed

K
now

ledge ... ).

A
 com

m
on characteristic of the critics of C

ritical R
ationalism

 is that,

follow
ing W

ittgenstein's later philosophy, they adopt w
hat P

opper has called

'th
e m

y
th

 o
f th

e fram
ew

o
rk

'
and interpret the history of science as sequences of

'incom
m

ensurable' styles, traditions, or 'paradigm
s', in w

hich no criteria are

available that overarch traditions or 'paradigm
s'; and this in turn suggests

that rational appraisal of such traditions or paradigm
s is im

possible. P
opper's

C
ritical R

ationalism
, on the other hand, m

aintains that traditionalism
 and the

dem
and for rational scrutiny can be com

bined (cf., e.g., A
ndersson (ed.) [ 19 84],

R
ationality ... ). T

he relativists and the so-called 'sociology of know
ledge'

claim
 that the critical tradition is im

possible. W
. W

. B
artley, III has argued that

their criticism
 applies to w

hat has been called 'com
prehensive rationalism

'. but

not to com
prehensively critical rationalism

 or 'pancritical rationalism
' (see,

e.g.,
B

artley [1987a], 'A
 refutation ...'; for a criticism

 of the 'sociology of

know
ledge' see P

art III of R
adnitzky and B

artley (eds.) [1987], and Jarvie

[1988], ' ... sociological turn ... '). R
elativism

 and the 'sociology of know
-

ledge' has far-reaching im
plications outside the field of the philosophy of

science. H
ow

ever, the strength of the argum
ents upon w

hich their adherents

base their claim
s resides on their w

ork in the philosophy of science. If it could

be show
n that their philosophy of science is untenable, this should have

repercussions in m
any other fields.
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T

IO
N

IS
T

 M
E
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H

O
D

O
L

O
G

Y
 IS

 U
N

R
E

A
L

IS
T

IC
?

G
u
n
n
ar A

n
d
ersso

n
 (U

n
iv

ersity
 o

f U
m

ea, S
w

ed
en

) su
b
m

its an
 an

sw
er to

 th
is

question in his latest book. B
efore the case studies used by K

uhn, L
akatos and

F
eyerabend can be analyzed the logical structure of falsification argum

ents has

to
 b

e clarified
 an

d
 so

m
e co

n
co

m
itan

t m
eth

o
d
o
lo

g
ical p

ro
b
lem

s h
av

e to
 b

e

solved. T
he author exam

ines the m
ost im

portant of the 'classical'. case studies

w
h
ich

 th
e critics o

f P
o
p
p
erian

 m
eth

o
d
o
lo

g
y
 h

av
e su

b
m

itted
, an

d
 h

e sh
o
w

s

th
at n

o
n
e o

f th
em

 w
ith

stan
d
s a critical scru

tin
y
. In

 th
e p

ro
cess o

f ap
p
raisin

g

the argum
ents of the critics it turns out that the P

opperian m
ethodology needs

to
 b

e im
p
ro

v
ed

 in
 certain

 cen
tral areas. B

y
 in

tro
d
u
cin

g
 'p

an
critical ratio

n
a-

lism
',

W
. W

. B
artley

, III h
as im

p
ro

v
ed

 th
e ep

istem
o
lo

g
ical fram

ew
o
rk

 o
f

	

C
ritical

R
atio

n
alism

 (B
artley

 [1
9
6
2
/8

6
], R

etreat to
..., B

artley
 [1

9
8
7
b
]

'P
h
ilo

so
p
h
y
 o

f b
io

lo
g
y
...). T

h
is a

c
h
ie

v
e
m

e
n
t is o

f in
te

re
st m

a
in

ly
 to

epistem
ology and to philosophy in general. A

ndersson's book provides the first

m
ajor im

provem
ent of falsificationist

m
ethodology

sin
ce th

e 3
0
s. F

o
r th

e first

tim
e, falsification argum

ents are provided w
ith

a nietalogical
basis. T

he author

also show
s: (a) how

unproblem
atic

test statem
ents can

be deduced f rom
 problem

atic

ones;
(b) thatem

pirical testing concerns
theoretical

system
s

as w
holes; and (c) how

P
opper's

view
ofauxiliary hypotheses

and
ad-hoc hypotheses

can be im
proved.

A
s a

resu
lt o

f h
is in

v
estig

atio
n
s K

u
h
n
's criticism

 o
f falsificatio

n
ist m

eth
o
d
o
lo

g
y

collapses and the so-called Incom
m

ensurability T
hesis turns out to be false.

3
 O

B
JE

C
T

IV
E

S
, S

T
R

U
C

T
U

R
E

 A
N

D
 R

E
S

U
L

T
S

 O
F

 T
H

E
 V

A
R

IO
U

S

C
H

A
P

T
E

R
S

 O
F

 T
H

E
 V

O
L

U
M

E

T
h
e first ch

ap
ter o

u
tlin

es an
d
 su

m
m

arizes th
e criticism

 th
at K

u
h
n
, L

ak
ato

s,

and F
eyerabend have brought forw

ard against falsificationist m
ethodology, a

criticism
 based on case studies culled from

 the history of science.

T
he

seco
n
d

chapter clarifies the logical structure of falsification argum
ents. In

o
rd

er'to
 ap

p
raise th

e co
n
clu

sio
n
s th

at th
e critics h

av
e d

raw
n
 fro

m
 th

eir case

histories, the logical structure of explanation, prediction and falsification has

to
 b

e elu
cid

ated
 an

d
 th

e lo
g
ical relatio

n
sh

ip
s b

etw
een

 th
em

 ex
am

in
ed

. In
 h

is

T
he L

ogic
o
f

Scientific
D

isco
v
ery

,
P

o
p
p
er o

n
ly

 d
eals w

ith
 tw

o
 sp

ecial cases o
f

falsification argum
ents: (1) the falsification of a theoretical system

 (including

th
e statem

en
ts o

f th
e in

itial co
n
d
itio

n
s)- w

ith
 th

e h
elp

 o
f th

e n
eg

atio
n
 o

f a

prognosis; (2) the falsification of an isolated hypothesis w
ith the help of a 'basic

statem
ent'. P

opper has not given a satisfactory answ
er to the question of w

hy

certain
 falsificatio

n
 arg

u
m

en
ts are v

alid
.. B

efo
re th

at q
u
estio

n
 can

 b
e

an
sw

ered
, th

e. lo
g
ical relatio

n
sh

ip
s h

av
e to

 b
e clarified

 b
etw

een
 ex

p
lan

atio
n
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G
erard

R
adnitzky

and falsification on the one hand and explanation and prediction on the other
hand. T

he author show
s that, if predictive argum

ents are valid, certain types of
falsificato

ry
 arg

u
m

en
ts are v

alid
 to

o
, an

d
 v

ice v
ersa. T

h
e fo

rm
al p

ro
o
fs fo

r
these m

etalogical equivalences are gathered in an A
ppendix. It turns out that

the tw
o special types dealt w

ith by P
opper are not the only valid ones, that the

idea of a falsificatory argum
ent can be generalized-that m

any other form
s are

v
alid

 to
o
. In

 o
rd

er to
 ap

p
raise th

e criticism
 ag

ain
st falsificatio

n
ism

 b
ro

u
g
h
t

fo
rw

ard
 b

y
 K

u
h
n
, L

ak
ato

s, F
ey

erab
en

d
 an

d
 o

th
ers, it is im

p
erativ

e to
 sh

o
w

h
o
w

 th
eo

retical sy
stem

s th
at co

n
sist o

f sev
eral g

en
eral h

y
p
o
th

eses can
 b

e
falsified.

A
fter all, w

hat is at stake in the history of science and the practice of
science are very rarely isolated hypotheses, norm

ally theoretical system
s are at

th
e
 c

e
n

te
r o

f in
te

re
st. It tu

rn
s o

u
t th

a
t th

e
 th

e
sis th

a
t e

x
p

la
n

a
to

ry
 a

n
d

p
red

ictiv
e arg

u
m

en
ts h

av
e th

e sam
e lo

g
ical fo

rm
 d

o
es n

o
t h

o
ld

 in
 g

en
eral. It

only holds for explanation and for the deduction of unconditional predictions,

	

b
u

t it d
o

e
s n

o
t h

o
ld

 fo
r e

x
p

la
n

a
tio

n
 a

n
d

 th
e
 d

e
d

u
c
tio

n
 o

f c
o

n
d

itio
n

a
l

p
red

ictio
n
s. E

x
p
lan

atio
n
s an

d
 arg

u
m

en
ts h

av
in

g
 a co

n
d
itio

n
al p

red
ictio

n
 as

co
n
clu

sio
n
 are m

etalo
g
ically

 eq
u
iv

alen
t. T

h
e au

th
o
r ex

ten
d
s th

e an
aly

sis o
f

the logical structure of explanation (P
opper, H

em
pel, O

ppenheim
, S

tegm
uller,

etc.) to
 th

e an
aly

sis o
f th

e lo
g
ical stru

ctu
re o

f p
red

ictio
n
s (co

n
d
itio

n
al an

d
u
n
co

n
d
itio

n
al), an

d
 th

e an
aly

sis o
f th

e stru
ctu

re o
f falsificatio

n
 arg

u
m

en
ts.

T
he

third
chapter is devoted to T

hom
as K

uhn. It is show
n that his criticism

 of

	

falsificationism
 hinges on the-position he takes vis-n-vis to tw

o m
ethodological

	

problem
s: (1)

W
hat are

the
im

plications of the theory dependence of experience?.

an
d
 (2

)
W

hat
is

the 'rational' reaction of researchers to a falsification?
F

rom

d
ifferen

t startin
g

 p
o

in
ts, P

o
p

p
er, K

u
h

n
, N

. R
. H

an
so

n
, an

d
 o

th
ers, h

av
e

reach
ed

 th
e co

n
clu

sio
n
 th

at th
e so

-called
 b

asic statem
en

ts o
r test statem

en
ts

are th
eo

ry
-d

ep
en

d
en

t, fallib
le, an

d
 h

en
ce rev

isab
le. S

o
 far so

 g
o
o
d
. K

u
h
n

overstates the case w
hen he claim

s that scientists w
ho have adopted radically

d
ifferen

t b
ack

g
ro

u
n
d
 assu

m
p
tio

n
s o

r p
arad

ig
m

s ev
en

tu
ally

 'liv
e in

 d
ifferen

t
w

o
rld

s', an
d
 th

u
s arriv

e at d
ifferen

t test statem
en

ts, w
ith

 th
e resu

lt th
at th

e
,th

eo
ries th

ey
 d

ev
elo

p
 are in

co
m

m
en

su
rab

le.
W

ith
 resp

ect to
 h

is p
o
sitio

n
 v

is-h
-v

is th
e seco

n
d
 m

eth
o
d
o
lo

g
ical p

ro
b
lem

(th
e research

er's resp
o
n
se to

 a falsificatio
n
) K

u
h
n
 k

eep
s in

 th
e co

n
tex

t o
f

justificationist philosophy. H
e believes that falsification is som

ething definite
and irreversible. T

his m
istaken view

 of falsification underlies his claim
 that in

'norm
al science' a falsification does not lead to the rejection of the theoretical

system
 falsified but rather to attem

pts to m
odify that system

. K
uhn then argues

that this strategy im
m

unizes theoretical system
s against falsifications. H

aving
p
lay

ed
 d

o
w

n
 th

e ro
le o

f falsificatio
n
 in

 scien
tific research

 K
u
h
n
 th

in
k
s th

at
P

o
p
p
erian

 (n
o
rm

ativ
e) m

eth
o
d
o
lo

g
y
 is u

n
realistic. C

h
ap

ter 3
 is d

ev
o
ted

 to
o
u
tlin

in
g
 K

u
h
n
's p

o
sitio

n
. A

n
d
ersso

n
 sh

o
w

s th
at K

u
h
n
ian

 k
ey

 co
n
cep

ts lik
e

'p
u
zzle', 'an

o
m

aly
', 'co

u
n
ter ex

am
p
le', 'p

arad
ig

m
', etc., are am

b
ig

u
o
u
s an

d
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u
n
clear an

d
 also

 th
at K

u
h
n
's m

eth
o
d
o
lo

g
ical arg

u
m

en
ts are m

arred
 b

y

irrelevant psychological analyses: T
he decisive criticism

 of K
uhn's position is

postponed to C
hapters 6 and 7.

T
he

fo
u
rth

ch
ap

ter is d
ev

o
ted

 to
M

ire
L

akatos's attem
pt to rem

ould P
opper's

p
o
sitio

n
 in

 su
ch

 a w
ay

 th
at it acco

m
m

o
d
ates th

o
se p

arts o
f K

u
h
n
's criticism

th
at L

ak
ato

s co
n
sid

ered
 co

rrect. It is an
 attem

p
t to

 sav
e th

e ratio
n
ality

 o
f

science from
 relativism

-in spite of K
uhn. A

s is w
ell know

n, L
akatos exam

ines

v
ario

u
s p

ro
p
o
sals h

o
w

 to
 d

eal w
ith

 th
e p

ro
b
lem

 o
f th

e th
eo

ry
 d

ep
en

d
en

ce o
f

ex
p
erien

ce. A
fter h

av
in

g
 rejected

 th
e p

o
sitiv

ist p
ro

p
o
sal th

at certain
 b

asic

statem
ents can be proven to be true, L

akatos first interprets P
opper as a naive

falsificationist, w
ho thinks that basic statem

ents are m
ade unfalsifiable by flat,

by a conventional decision. A
ccording to T

opper-as a sophisticated falsifica-

tio
n
ist-b

asic statem
en

ts can
 b

e criticized
 b

y
 d

ed
u
cin

g
 fu

rth
er co

n
seq

u
en

ces

fro
m

 th
em

. L
ak

ato
s criticizes th

is co
rrect in

sig
h
t b

y
 assertin

g
 th

at b
asic

statem
ents are not checked in the w

ay P
opper claim

s that they are. H
e claim

s

that they are checked w
ith the help of 'interpretative theories'. (A

llegedly, such

an
 `in

terp
retativ

e th
eo

ry
' fu

n
ctio

n
s to

 allo
t tru

th
 v

alu
es to

 test statem
en

ts.)

	

A
ndersson show

s that L
akatos's attem

pt to solve the problem
 of the em

pirical

base by m
eans of introducing the concept of 'interpretative theories' is circular:

b
asic statem

en
ts are u

ltim
ately

 ap
p
raised

 w
ith

 th
e h

elp
 o

f 'in
terp

retativ
e

th
eo

ries', an
d
 th

ese th
eo

ries are th
en

 in
 tu

rn
 ap

p
raised

 b
y
 m

ean
s o

f b
asic

statem
en

ts. P
lay

in
g
 d

o
w

n
 th

e ro
le o

f falsificatio
n
 in

 research
, L

ak
ato

s

ev
en

tu
ally

 arriv
es at a p

arad
o
x
ical m

ix
tu

re o
f co

n
v
en

tio
n
alism

 an
d
 in

d
u
cti-

vism
.

	L
a
k
a
to

s
 a

c
c
e
p
ts

 K
u
h
n
's

 th
e
s
is

 th
a
t, in

 th
e
 c

o
n
te

x
t o

f 'n
o
rm

a
l s

c
ie

n
c
e
',

theories are relatively im
m

une against falsification, and he attem
pts to analyze

	

the m
echanism

 of such im
m

unization strategies. W
henever a theoretical

system
 faces a falsification, various reactions or (internal) research policies are

	

possible. Y
ou can try to repair the situation either by m

odifying peripheral

parts or by m
odifying central parts of the theoretical system

 concerned.

L
akatos com

es to believe that by m
aking m

odifications in the peripheral parts

(in the 'protective belt'), scientists try to salvage the central parts of the theory;

th
ey

 d
o
 so

 b
y
 th

e m
eth

o
d
o
lo

g
ical d

ecisio
n
 to

 m
ak

e th
e cen

tral p
arts

'unfalsifiable'-hence, the robustness of the so-called 'hard core', of a research

program
. T

hus, L
akatos concludes that the im

m
unization strategies that K

uhn

had claim
ed for. 'norm

al science' are rational after all. B
y contrast to K

uhn-

w
ho in L

akatos's view
 has in the last resort fallen back on consensus in the

sense of 'm
ob psychology'-L

akatos tries to develop objective criteria for the

appraisal of various research strategies. A
ndersson show

s that these criteria

are problem
atic, because they involve an

ex
 an

te
appraisal of the 'heuristic

potential' of a research program
 and thereby involve guesses about the future

perform
ance of the program

 in question. L
akatos has not been a "

	

plain
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h
o
w

 su
ch

 an
 ex

a
n

te
ap

p
raisal co

u
ld

 w
o
rk

. A
n
d
ersso

n
 co

n
jectu

res th
at th

is
d
ifficu

lty
 m

ay
 h

av
e in

d
u
ced

 L
ak

ato
s to

 ab
an

d
o
n
 m

eth
o
d
o
lo

g
y
 an

d
 retract to

th
e
 'ra

tio
n

a
l re

c
o
n

stru
c
tio

n
' o

f th
e
 h

isto
ry

 o
f sc

ie
n
c
e
. L

e
ft w

ith
o
u
t a

m
eth

o
d
o
lo

g
y
 th

at co
u
ld

 su
p
p
ly

 criteria o
f ap

p
raisal, L

ak
ato

s falls b
ack

 o
n

appraisals contained in the'norm
ative basic judgm

ents' of'the scientific elite'.
T

h
is ag

ain
 lead

s to
 a circle: in

 o
rd

er to
 d

eterm
in

e w
h
o
 sh

o
u
ld

 b
elo

n
g
 to

 'th
e

scientific elite', w
e need objective criteria for appraising past achievem

ents.

T
he fifth chapter is devoted to

P
a
u

l F
e
y

e
ra

b
e
n

d
's p

o
sitio

n
.

F
allibilism

 com
bined

w
ith

 a p
articu

lar in
terp

retatio
n

 o
f th

e th
eo

ry
 d

ep
en

d
en

ce o
f ex

p
erien

ce

	

eventually led F
eyerabend to the Incom

m
ensurability T

hesis and to a general
p
o
sitio

n
 th

at h
e h

im
self h

as ch
aracterized

 as 'ep
istem

o
lo

g
ical an

arch
ism

' o
r

'd
ad

aism
'. A

n
d
ersso

n
 ex

am
in

es F
ey

erab
en

d
's criticism

 o
f L

ak
ato

s's m
eth

o
d
-

	

o
lo

g
y

 o
f scien

tific research
 p

ro
g

ram
 an

d
 o

f L
ak

ato
s's id

ea o
f a 'ratio

n
al

reco
n

stru
ctio

n
' o

f th
e h

isto
ry

 o
f scien

ce. H
e th

en
 an

aly
zes F

ey
erab

en
d

's
criticism

. o
f P

o
p
p
erian

 m
eth

o
d
o
lo

g
y
. F

ey
erab

en
d
 sh

arp
en

s th
e relativ

istic
im

p
licatio

n
s o

f K
u
h
n
's p

o
sitio

n
. W

ith
 K

u
h
n
 an

d
 L

ak
ato

s h
e b

eliev
es th

at, in
'n

o
rm

al scien
ce', th

eo
ries are relativ

ely
 resistan

t ag
ain

st falsificatio
n
, an

d
 h

e
ex

p
lain

s th
at alleg

ed
 fact b

y
 assertin

g
 th

at a falsified
 th

eo
ry

 can
 alw

ay
s b

e
d
efen

d
ed

 w
ith

 th
e h

elp
 o

f au
x
iliary

 h
y
p
o
th

eses o
r

a
d

 h
o

c
h
y
p
o
th

eses. H
e

regards such a strategy as econom
ical, recom

m
endable or at least defensible,

b
e
c
a
u
se

 it re
d
u
c
e
s th

e
 risk

 th
a
t a

 th
e
o
ry

 is p
re

m
a
tu

re
ly

 a
b
a
n
d
o
n
e
d
.

A
bandoning a theory 'too early' could involve high opportunity costs in term

s
o
f scien

tific p
ro

g
ress fo

reg
o
n
e-th

e p
ro

g
ress w

e m
ig

h
t h

av
e ach

iev
ed

 if o
n
ly

w
e h

ad
 g

iv
en

 th
e falsified

 th
eo

ry
 m

o
re o

p
p

o
rtu

n
ity

 to
 sh

o
w

 its w
o

rth
.

H
ow

ever, in the context of F
eyerabend's 'epistem

ological anarchism
', it is not

p
o
ssib

le to
 g

iv
e an

 o
b
jectiv

e ex
p
licatio

n
 o

f th
e id

ea o
f scien

tific p
ro

g
ress-

acco
rd

in
g
 to

 h
im

 th
ere are n

o
 o

b
jectiv

e o
r g

en
eral criteria. T

h
e o

n
ly

 th
in

g
F

ey
erab

en
d

 can
 d

o
 is-h

o
w

 h
e h

im
self h

as ex
p

ressed
 it-to

 u
se th

e term
'scien

tific p
ro

g
ress' in

 th
e sen

se in
 w

h
ich

 'o
th

ers u
se it'. F

ey
erab

en
d

 h
as

abandoned the problem
 of rational theory preference, because he regards it as

unsolvable.
A

ndersson proceeds by analyzing Feyerabend's case histories, in, particular,
G

alileo's defense of the C
opernican system

 by introducing new
 auxiliary

hypotheses like the hypothesis about the reliability of observations through a
telescope and the hypotheses that introduce a new

 dynam
ics. L

ike K
uhn,

Feyerabend uses the case studies to support the Incom
m

ensurability T
hesis, in

particular, his claim
 that the P

tolem
aic and the C

opernican system
s are

optically and dynam
ically incom

m
ensurable.

T
he analysis of Feyerabend's criticism

 of Popperian m
ethodology show

s that
his criticism

, exactly like K
uhn's, hinges on the position he takes w

ith respect
to the tw

o
aforesaid

m
ethodological problem

s:
(1) the problem

 of the theory
dependence of observation, and (2) the problem

 of the em
pirical testing of
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theoretical system
s.

T
hat m

eans
that the challenge to falsificationism

 from
 the

history of science is basically a discussion of m
ethodological problem

s w
ith the

help of exam
ples culled from

 the history of science.
T

hus,A
ndersson now

 turns
to the analysis of these tw

o basic m
ethodological problem

s.

T
he sixth chapter is devoted to the problem

 solutions that Popper has offered to
the so-called problem

 of the em
pirical base. A

ndersson show
s that P

opper's
form

al requirem
ent that a basic statem

ent should have the form
 of a 'there-is'-

sentence has the unacceptable consequence that basic statem
ents cannot

contradict each other and therefore are unfalsiflable (and hence also non-
scientific). A

ndersson show
s that this difficulty can be overcom

e by a slight
m

odification of the P
opperian requirem

ent, and he proposes that
all

sorts of
singular sentences that are properly individuated and describe observable
phenom

ena qualify as basic statem
ents or as test statem

ents. T
his proposal is

supported by the m
etalogical equivalence betw

een explanation and falsifica-
tion (w

hich has been dem
onstrated in the A

ppendix). For the em
pirical testing

of theories the im
portance of the reproducibility of the effects described in the

basic statem
ents can scarcely be overrated.

P
opper's basic statem

ents follow
 from

 a conjunction of singular statem
ents

th
at d

escrib
e th

e an
teced

en
t co

n
d
itio

n
s an

d
 a n

eg
ated

 u
n
co

n
d
itio

n
al p

red
ic-

tio
n
. It is ap

p
ro

p
riate to

 v
iew

 a falsificatio
n
 arg

u
m

en
t as an

 arg
u
m

en
t w

h
o
se

	

prem
ises consist of the antecedent conditions A

 and a negated unconditional
prediction _1P

.
T

h
is in

te
rp

re
ta

tio
n

 is p
re

fe
ra

b
le

 to
 th

e
 c

u
sto

m
a
ry

 o
n

e
acco

rd
in

g
 to

 w
h
ich

 th
e p

rem
ises co

n
sist o

f a sin
g
le b

asic statem
en

t, m
ain

ly
(b

u
t n

o
t ex

clu
siv

ely
) b

ecau
se th

ereb
y
 th

e relatio
n
sh

ip
 b

etw
een

 falsificatio
n

an
d
 th

e d
ed

u
ctio

n
 o

f p
red

ictio
n
s is clearly

 sh
o
w

n
: 'A

, H
I-P

' b
ein

g
 m

etalo
g
i-

cally
eq

u
iv

alen
t to

 'A
,,P

I--iH
'.

H
ence,

A
n

d
ersso

n
's ex

p
licatio

n
 o

f th
e

concept of a F
alsifying A

rgum
ent is w

ider than that of P
opper.

P
opper claim

s that a critical discussion of theory-dependent test statem
ents

is
possible, but he has given only som

e hints on how
 this could be done.

A
ndersson show

s in detail how
 unproblem

atic test statem
ents can be derived

from
 problem

atic ones w
ith the help of auxiliary hypotheses. It is alw

ays
possible from

 tw
o theories that describe the sam

e sort of phenom
enon but are

allegedly incom
m

ensurable to deduce further test statem
ents until one arrives

at test statem
ents that are unproblem

atic in the sense that they are neutral vis-
i -v

is th
e tw

o
 co

m
p

etin
g

 th
eo

ries. In
 o

rd
er to

 su
b

stan
tiate th

is claim
,

A
ndersson analyzes som

e of K
uhn's and F

eyerabend's historical case studies
and dem

onstrates in detail how
 theories, w

hich according to K
uhn and

F
eyerabend, are incom

m
ensurable, can be m

ade com
m

ensurable by deducing
further test statem

ents that are unproblem
atic. T

hus, he can show
 that, e.g.,

the C
opernican and P

tolem
aic theories turn out to be optically and dynam

i-
cally com

m
ensurable, and that the phlogiston theory and the oxygene theory

can
 b

e co
m

p
ared

 w
ith

 each
 o

th
er. It tran

sp
ires th

at a falsificatio
n

ist
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interpretation of the 'classical' case studies of K
uhn and F

eyerabend is far

superior to the interpretations that K
uhn and F

eyerabend have offered. T
he

incom
m

ensurability thesis evaporates.

T
he seventh chapter is devoted to the problem

 of the m
odification of theoretical

system
s and theories after a falsification. P

opper's anti-conventionalist

m
ethodological proposals are discussed. A

s is w
ell-know

n, P
opper recom

-

m
ends that new

 auxiliary hypotheses that are introduced after a falsification

m
ust m

eet the follow
ing requirem

ents: (1) T
heir introduction m

ust not reduce

the em
pirical content of the theoretical system

, but should increase it; (2) they

should be independently testable, and (3) their introduction should be view
ed

as a rebuilding of the theoretical system
. B

y contrast, A
ndersson argues that,

for logical reasons, adding an auxiliary hypothesis to a theoretical system
 can

never lead to a reduction of the em
pirical content of that system

, and that

therefore it is im
possible to neutralize a falsification by adding new

 hypotheses

to the prem
ises of a falsification argum

ent. P
opper's first requirem

ent is

superfluous. It is not recom
m

endable to require that the new
ly introduced

auxiliary hypotheses should be independently testable. S
uch a requirem

ent

w
ould a lim

ine preclude m
odifications of the theoretical system

 that m
ight

prove profitable in term
s of new

 know
ledge. It is sufficient to regard the new

auxiliary hypotheses as a m
odification of the theoretical system

 and to test

them
 as parts

of the theoretical
system

. T
he falsificationist m

ethodology only

requires that, after a falsification, the theoretical system
 be m

odified; and this

by no m
eans entails that according to falsificationist m

ethodology a falsified

theoretical system
 has to be 'rejected' in

toto
or 'abandoned'.

T
hus, K

uhn's claim
 that in 'norm

al science' scientists react to a falsification

by m
odifying the falsified system

 but not by abandoning it, is consistent w
ith

falsificationism
. T

herefore, m
any of K

uhn's case studies cannot function as

'counter exam
ples' against falsificationism

. L
ikew

ise, the strategy recom
-

m
ended by F

eyerabend, i.e., the interplay of the principle of proliferation and

the principle of tenacity, is
com

patible
w

ith falsificationism
. T

he conventionalist

objections against falsificationism
 (w

hich L
akatos accepted), nam

ely the claim

that falsifications can alw
ays be outm

anoeuvred m
erely w

ith the help of ad
hoc

hypotheses, is false. T
he only rational w

ay of reacting to a falsification is by

m
odifying

the theoretical system
. O

f course, in any concrete case it is im
possible

ex ante to know
 w

hether m
odifying the theoretical system

 or com
pletely

rem
aking it is the better strategy. O

nly w
ith the benefit of hindsight, only after

having tested the em
pirical consequences that w

e have got by applying those

strategies, can w
e tell w

hich strategy has proved to be m
ore profitable in the

case at hand.
F

eyerabend has based his thesis of the criticism
-deflecting effect of ad hoc

hypotheses on certain case studies. A
ndersson discusses in detail G

alileo's

introduction of new
 auxiliary hypotheses, i.e., the

hypothesis
that

the telescope
is
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a
reliable instrum

ent
fo

r
astronom

ical
observations,

and his replacing the

A
ristotelean dynam

ics
by different dynam

ical
auxiliary

hypotheses
(circular

inertia). A
ndersson show

s that these auxiliary hypotheses did not function as

devices that deflect criticism
 or neutralize a falsification. T

hey m
odified the

theoretical system
, and equally im

portantly, they m
ade explicit certain

auxiliary hypotheses w
hich so far had rem

ained im
plicit-for instance the

hypothesis that astronom
ical observations w

ith the naked eye are reliable, and

the assum
ption that the A

ristotelean theory of m
otion is correct. T

he new

auxiliary hypothesis about the reliability of the telescope can be regarded

either as a part of the theoretical system
 to be tested or as an independently

testable prem
ise in the falsifying argum

ent. T
he sam

e holds, m
utatis m

utandis,

of the new
 dynam

ical hypotheses that G
alileo used to explain the tow

er

experim
ent. F

eyerabend regards G
alileo's hypotheses as ad

hoc
in

 a
n

objectionable sense, because G
alileo introduced them

 after the alleged

falsification of the traditional assum
ptions about the m

otion of the earth that

the tow
er experim

ent w
as supposed to test, and he thinks that G

alileo had

introduced them
 w

ith a view
 to deflecting the criticism

 against the C
opernican

system
. H

ow
ever, for a m

ethodological appraisal of a theory it is irrelevant

w
hen an auxiliary hypothesis has been introduced, and it is also irrelevant

w
hat psychological m

otives m
ay have prom

pted the researcher to introduce it.

4
 S

T
O

C
K

T
A

K
IN

G

T
he challenge to falsificationist m

ethodology from
 exam

ples culled from
 the

history of science has proved a pow
erful incentive for efforts to solve the tw

o

m
ethodological problem

s that underlie that criticism
. T

he theory dependence

of experience and the revisability of basic statem
ents are in harm

ony w
ith

falsificationist m
ethodology. T

hey need not lead to relativism
, because it can be

show
n how

 basic statem
ents can be criticized. T

he so-called problem
 of

incom
m

ensurability can be solved, or better dissolved, by the deduction of

unproblem
atic test statem

ents from
 problem

atic ones. T
he research strategy

that
K

u
h
n
 claim

s to
 b

e ty
p
ical fo

r 'n
o
rm

al scien
ce', i.e., reactin

g
 to

falsifications by attem
pting to m

odify the theoretical system
 hit by the

falsification but not totally 'abandoning' it, is in perfect agreem
ent w

ith

falsificationist m
ethodology. Falsificationist m

ethodology only requires that a

falsified theoretical system
 has to be changed in som

e w
ay. It could not request

that a falsified theoretical system
 be rejected in the sense that a researcher w

ho

tried to im
prove such a system

 could
eo ipso

be accused of having adopted an

irrational investm
ent strategy-investm

ent of tim
e and effort into a particular

research
project

(see,
e.g.,

R
adnitzky

[1987b],
' ... "E

conom
ic

A
pproach" ... '). T

he introduction of new
 auxiliary hypotheses m

odifies the

theoretical system
 concerned, but that introduction need not be interpreted as

a criticism
-deflecting device. F

alsificationist m
ethodology cannot give any
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advice as to the best w
ay of reacting, to a falsification, w

hether a m
inor

m
odification of the old theoretical system

 or a com
plete replacem

ent of it by a
new

 one w
ill lead to scientific progress. T

here is no 'logic' of scientific discovery
in the sense of an algorithm

.
In the 20th century, the philosophy of science has produced three im

portant

	

'sch
o
o
ls' o

r sty
les: p

o
sitiv

ism
,

W
ittg

en
stein

's later p
h
ilo

so
p
h
y
, an

d
 C

ritical
R

ationalism
. P

opper and W
ittgenstein II are both critics of positivism

. P
opper

criticized positivism
 m

uch earlier than W
ittgenstein did. Y

et, W
ittgenstein is

still
w

idely seen as the m
ain critic of positivism

.
T

h
e 'n

ew
 p

h
ilo

so
p
h
y
 o

f scien
ce' criticizes th

e p
o
sitiv

ist ap
p
ro

ach
 to

 th
e

p
h
ilo

so
p
h
y
 o

f scien
ce, an

d
 it w

ro
n
g
ly

 v
iew

s P
o
p
p
er as a fello

w
-p

o
sitiv

ist. It

	

im
putes that P

opper believes 'basic statem
ents' to provide an epistem

ological
rockbottom

 and that falsifications definitely disprove the theory falsified, i.e.,
that falsifications function like negative verifications. 'T

he new
 philosophy of

science' keeps in the context of justificationist philosophy. W
ittgenstein's later

p
h
ilo

so
p
h
y
 starts fro

m
 'p

ractice'. In
 p

ractice, th
e Id

eal L
an

g
u
ag

e d
o
es n

o
t

function. T
he starting point of 'the new

 philosophy of science' is the practice of
research

 as it is d
escrib

ed
 an

d
 ex

p
lain

ed
 in

 th
e h

isto
ry

 o
f scien

ce-h
en

ce, th
e

'ch
allen

g
e to

 m
eth

o
d

o
lo

g
y

 fro
m

 th
e h

isto
ry

 o
f scien

ce'. It co
m

es to
 th

e

	

c
o
n
c
lu

sio
n
 th

a
t a

 stu
d
y
 o

f th
e
 h

isto
ry

 o
f sc

ie
n
c
e
 sh

o
w

s th
a
t C

ritic
a
l

R
ationalism

 gives m
ethodological recom

m
endations or prescriptions that are

unrealistic. In L
akatos's view

 the history of science falsifies falsificationism
.

T
h
e m

ain
 resu

lts o
f A

n
d
ersso

n
's in

v
estig

atio
n
s are th

e fo
llo

w
in

g
:

(1)
T

he challenge to the philosophy of science from
 the history of science

hinges on m
ethodological considerations, in particular, on tw

o fundam
en-

tal
m

ethodological problem
s: the problem

 of how
 em

pirically to test
theoretical system

s, and the problem
 of how

 to criticize, how
 to 'test' basic

statem
ents (test statem

ents).
(2)

T
he criticism

 brought forw
ard by 'the new

 philosophy of science' is found
to be partly justified. It draw

s attention to w
eak spots in the m

ethodology
of C

ritical R
ationalism

. P
opper has only dealt w

ith the em
pirical testing of

isolated hypotheses-not of theoretical system
s, w

hich are w
hat usually is

at stake in the practice of research. O
ne reason for this m

ay be the fact that

	

an isolated universal statem
ent can be falsified w

ith the help of existential
statem

ents ('there-is'-statem
ents), and that it is relatively easy to show

	

how
 this functions. It is by far m

ore difficult to show
 how

 a theoretical
system

 as a w
hole can be falsified. In A

ndersson's book that problem
 has

been solved by dem
onstrating the m

etalogical equivalence of explanation,

	

prediction, and falsification. T
his upgrading of the m

ethodology of C
ritical

R
ationalism

 is com
pletely new

.
(3)

B
y

 sh
o

w
in

g
 h

o
w

 a critical d
iscu

ssio
n

, an
 em

p
irical testin

g
 o

f test
statem

ents, can be done, A
ndersson develops som

e ideas that P
opper has
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only sketched. H
e show

s in detail how
 unproblem

atic test statem
ents can

be deduced from
 problem

atic ones w
ith 'the help of auxiliary hypotheses.

T
h
ese statem

en
ts are u

n
p
ro

b
lem

atic in
 th

e sen
se th

at th
ey

 can
 b

e

intersubjectively tested so that it becom
es possible that adherents to

different 'paradigm
s' agree to such an unproblem

atic test statem
ent.

H
ence, the so-called incom

m
ensurability problem

 has been solved, or

perhaps m
ore accurately speaking, has been dissolved. T

hen, A
ndersson

tests his contentions by applying them
 in a detailed discussion of som

e of

the 'classical' case studies w
hich K

uhn and Feyerabend have subm
itted in

support of the Incom
m

ensurability T
hesis.

In sum
m

ary, A
ndersson has solved tw

o im
portant m

ethodological prob-

	

lem
s. T

his m
ade it possible to m

eet the challenge to the m
ethodology of C

ritical

R
ationalism

 from
 the history of science. T

he m
ethodological problem

s have

been solved by processing the m
ethodology of C

ritical R
ationalism

. In its

	

capacity to solve m
ethodological problem

s the revised version of C
ritical

R
ationalism

 is far superior to both positivism
 and W

ittgensteinian relativism
.

R
efuting the claim

s of relativism
 w

ith respect to m
ethodology w

ill have

	

im
portant im

plications for the discussion of relativism
 in m

oral and political

philosophy. C
ritical argum

entation has been show
n to possess a greater

problem
 solving capability than propaganda, persuasion, or other non-

rational or irrational m
ethods.

T
he challenge to falsificationism

 from
, the history of science has led to

intellectual progress, i.e., to the processing of falsilicationist m
ethodology. L

ike

P
opper's classic of 1934 A

ndersson's book w
ill m

ake an im
pact only w

hen it

has becom
e available in the new

 lingua
fran

ca.
It is to be hoped that it w

ill not

have to w
ait for an E

nglish translation as long as P
opper's volum

e.
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