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cla ims  the s e  a u thors  m a ke  a b o u t s cie ntific  cha nge , b u t only thos e  
c la ims  tha t con tra s t mos t c le a rly with  thos e  of our p rima ry a uthors . 

7.1. Guiding  As s um ptions  5 

(1) S c ie nce  is  a  fo rm of re s e a rch  utilizing s e ts  o f guiding a s s ump- 
tions . (Kuhn  1970: 4 -5 ; La ka tos  1978: 34, 47 ; La uda n  1977: 
7 1 -2 ) 

(2) S e ts  o f guiding a s s umptions : 
(2.1) a re  cons te lla tions  of be lie fs , va lue s  a nd te chn ique s  

s ha re d  by a  community. (Kuhn  1970: 175 -76 ; 1977: 
294) 

(2.2) a re  e m b o d ie d  in s pe cific  a ch ie ve me nts  tha t s e rve  a s  
mode ls  fo r s olving ne w proble ms . (Kuhn  1970: 10, 43 , 
188 -89 ; 1977: 284, 301, 306, 3 1 3 -1 4 ,  319) 

(2.3) p rovide  crite ria  for the  a d e q u a c y of p rob le m s olutions . 
(La uda n  1977: 25; La ka tos  1978: 47, 50, 88) 

(2.4) p rovide  e xplic it guide line s  for modifying  a nd  tra ns - 
forming the orie s  s o  a s  to  improve  the ir p rob le m-s o lv- 
ing e ffe c tive ne s s . (La uda n  1977: 79, 92 ; La ka tos  
1978: 4 7 -5 0 ,  88) 

(2.5) a re  s pe cifica tions  of the  kinds  of o b je c ts  a nd  p roce s s e s  
in a  doma in , the  me thods  s uita ble  for s tudying the m, 
a nd  a  s e t of cogn itive  a ims . (La nda n  1977: 79; 1984: 
42; Kuhn  1970: 4 -5 ) 

(2.6) ide ntify p rob le ms  which  the re by b e c o m e  the  on ly im- 
po rta n t p rob le ms  in a  doma in. (La ka tos  1978: 38, 65, 
127-28) 

(2.7) a re  unc le a r a t the  ou ts e t a nd  re ma in  s o  for a  long time . 
(Fe ye ra b e n d  1975: 177) 

(2.8) a re  e xplicit a t the  outs e t. (La ka tos  1978: 4 7 -5 0 ; 
La u d a n  1977: 86) 

(2.9) a re  a lmos t n e ve r e xplicit. (Kuhn  1970: 42, 46, 49 ; 
F le ck 1979: 41) 

(2.10) ha ve  s ta ble  ma the ma tica l co re s  tha t a re  he ld  immune  
from re fu ta tion . (S te gmue lle r 1976: 215) 

(2.11) ha ve  ce ntra l e le me nts  which  a re  he ld  immune  from 
re fu ta tion  a nd  which  n e ve r cha nge  until the  e ntire  s e t 
is  a ba ndone d . (La ka tos  1978: 4 7 -5 0 ,  88; Ku h n  1970: 
34) 
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(2.12) ha ve  ce ntra l e le me nts  which s ome time s  cha nge  in 
p ie ce me a l fa s hion. (La uda n  1977: 99; 1984: 73) 

(2.13) ha ve  ce ntra l ide a s  tha t ma y be  tra ns forme d a lmos t 
be yond  re cognition  (Cohe n  1985: 35) 

(2.14) a re  wholly dis pla ce d during a  re volution. (Kuhn 1970: 
92; 1981: 5, 23) 

(2.15) inc lude  e le me nts  which: 
(a ) s how tha t a  the ory ca n  s olve  a  p rob le m be fore  it 

a ctua lly ha s  s olve d it. (Kuhn  1977: 301; La uda n  
1977: 43) 

(b) give  dire ctions  for modifying the orie s  to  ma ke  
the m be tte r p rob le m s olve rs . (La uda n 1977: 92; 
La ka tos  1978: 51-2 , 63, 65) 

(c) d ire c t the  s olving of ne w proble ms  by mode lling  
th e m  on  o ld  proble ms . (Kuhn  1970: 189-90, 200; 
1977: 270, 305-7) 

(d) give  dire ctions  for re pla cing the orie s  in the  a b- 
s e nce  of e mpirica l proble ms . (La ka tos  1978: 65; 
La uda n  1977: 47, 88) 

(3) Th e  a cce pta bility of a  s e t of guiding a s s umptions  is  judge d  
la rge ly on  the  ba s is  of: 

(3.1) e mpirica l a ccura cy. (Kuhn 1977: 323) 
(3.2) fa ctors  o the r tha n  e mpirica l a ccura cy. (La ka tos  1978: 

39, 65, 69, 185; La uda n  1977: 68, 107; Ku h n  1977: 
199, 22) 

(3.3) the  s ucce s s  of its  a s s ocia te d the orie s  a t s olving prob- 
le ms . (La uda n 1977: 82, 124) 

(3.4) the  s ucce s s  of its  a s s ocia te d the orie s  a t ma king  nove l 
pre dictions . (La ka tos  1978: 185-86) 

(3.5) its  a bility to  s olve  proble ms  outs ide  the  doma in  of its  
initia l s ucce s s . (Kuhn  1970: 206, 208; 1977: 322; 
La ka tos  1978: 39, 69) 

(3.6) its a b ility to  ma ke  s ucce s s ful pre dic tions  us ing its  
ce ntra l a s s umptions  ra the r tha n  a s s umptions  inve n te d  
for the  purpos e  a t ha nd. (La ka tos  1978: 185-86) 

(3.7) fa ctors  o the r tha n  s implicity. (Kuhn  1977: 324; La ka - 
tos , 1978: 129) 

(3.8) a e s the tic  crite ria . (Ku h n  1970: 158) 
(3.9) fa ctors  o the r tha n  cons is te ncy. (La ka tos  1978: 58) 
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(3.10) its  re la tion  to o the r we ll-e s ta blis he d be lie fs . (Kuhn  
1977: 22-3 ; La uda n  1977: 50-4 ; F le ck 1979: 9) 

(3.11) its  re la tion  to  nons cie ntific  be lie fs . (Kuhn  1970: 199; 
La u d a n  1977: 61-4 ; Fe ye ra b e n d  1981a : 60) 

(3.12) fa c tors  o the r tha n  its  pra c tica l a pplica tions . (Kuhn  
1970: 69) 

(4) During , a nd  only during, pe riods  of a g re e m e n t a bout guiding 
a s s umptions : 

(4.1) the re  is  cons e ns us  a bout wha t is  in the  world, a bout 
how the  world  in te ra c ts  with  ou r s e ns e s , a bout type s  of 
ins trume nta tion , a nd  a bout the  crite ria  for a cce p ta b le  
s olutions  a nd for choos ing  re s e a rch  proble ms . (Ku h n  
1970: 64-5 , 37-41; 1977: 277; Fe ye ra b e n d  1970: 
179) 

(4.2) s cie ntis ts  do  n o t a im to p ro d u c e  nove l the orie s  o r 
fa cts , bu t s c ie nce  none the le s s  p roduce s  the m. (Kuhn  
1970: 24, 35, 52, 64, 169) 

(4.3) s cie ntis ts  a lwa ys  a im to p ro d u c e  nove l fa cts . (P oppe r 
1963: 241; La ka tos  1978: 36, 52) 

(4.4) the  p rima ry unit of publica tion  is  the  re s e a rch  a rtic le . 
(Ku h n  1970: 20-1) 

(4.5) s cie ntis ts  a tte mpt to s implify formula e . (Kuhn  1977, 
300) 

(4.6) this  a g re e m e n t is  unive rs a l, involving virtua lly a ll 
s cie ntis ts  in the  community. (Kuhn  1970: 183-5; 
1977: 321, 329) 

(4.7) communica tion  be twe e n  s cie ntis ts  is  la rge ly s ucce s s ful. 
(Ku h n  1970: 182; 1977: 297) 

(5) Ac c e p ta n c e  of a  domina n t s e t of guiding a s s umptions  be gins  to 
b re a k down whe n: 

(5.1) pe rs is te nt e mpirica l difficultie s  a ris e . (Kuhn  1970: 
69) 

(5.2) a  fe w s cie ntis ts  s e ns e  tha t the  domina n t guiding 
a s s umptions  a re  no  longe r func tion ing  a de qua te ly (a re  
fa iling to p re d ic t nove l phe nome na ).  (Ku h n  1970: 92; 
1977: 281) 
s e t o f guiding a s s umptions  runs  in to  e mpirica l difficul- (6) Wh e n  a  

tie s : 
(6.1) s cie ntis ts  be lie ve  this  re fle cts  a dve rs e ly o n  the ir s kill 
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ra the r tha n on ina de qua cie s  in the  guiding assumptions  
(Kuhn1970: 35, 80; 1977: 362-3) 

(6.2) scientis ts  a re  pre pa re d to le a ve  the  difficulties  un- 
re s olve d for ye a rs . (Kuhn 1970: 81; Fle ck 1979: 30-1) 

(6.3) scientis ts  ofte n re fus e  to cha nge  thos e  assumptions . 
(Kuhn 1977: 288; La ka tos  1978: 111, 126, 128) 

(6.4) scientis ts  ignore  the  difficulties  as  long as  the  guiding 
a s s umptions  continue  to a nticipa te  nove l phe nome na  
success fully. (La ka tos  1978: 111, 126) 

(6.5) scientis ts  be lie ve  tha t thos e  difficulties  be come  
grounds  for re je cting the  guiding a s s umptions  only if 
the y pe rs is te ntly re s is t solution. (Kuhn 1970 : 69; 
1977: 272; La ka tos  1978: 16, 72, 76, 86, 111) 

(6.6) scientis ts  ofte n introduce  hypothe s e s  which a re  not 
te s ta ble  in orde r to s a ve  the  guiding assumptions . 
(La ka tos  1978: 126) 

(7) Any s e t of guiding a s s umptions  ca n be  ma de  to a ppe a r 
e mpirica lly s ucce s s ful, so long as  e nough cle ve r scientis ts  work 
on it. (La ka tos  1978: 111; Fe ye ra be nd 1975: 153-4, 157) 

(8) Compe tition a mong s e ts  of guiding assumptions : 
(8.1) is  the  e xce ption ra the r tha n the  rule . (Kuhn 1970: 178) 
(8.2) is  the  rule  ra the r tha n the  e xce ption. (La ka tos  1978: 

69; La uda n 1977: 74; Fe ye ra be nd 1981b: 142, 145) 
(8.3) give s  ris e  to pe riods  of riva lry tha t a lte rna te  with 

pe riods  of cons e ns us  a bout guiding assumptions . 
(Kuhn 1970: 92-4) 

(8.4) give s  ris e  to pe rs is te nt compe tition tha t is  una ba te d by 
le ngthy pe riods  of cons e ns us . (Fe ye ra be nd 1981b: 
142; La uda n; La ka tos ) 

(9) Compe ting s e ts  of guiding assumptions : 
(9.1) a re  ofte n us e d s imulta ne ous ly in scientific re s e a rch. 

(La ka tos  1978: 112; La uda n 1977: 110) 
(9.2) a re  ofte n, as  with wa ve  a nd pa rticle  optics , pola r 

oppos ites . (Holton 1973; 99) 
(10) A s e t of guiding assumptions  is  ne ve r re je c te d  unless  a n 

a lte rna tive  s e t is  ava ilable . (Kuhn 1970: 77, 79, 145 , 147; 
1977: 272; La ka tos  1978: 69, 72, 111; La uda n 1977: 71, 
109; Fe ye ra be nd) 

(11) Ne w se ts  of guiding assumptions : 
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(11.1) 

(11.2) 

(11.3) 

(11.4) 

(11.5) 

(11.6) 

(11.7) 

(11.8) 

(11.9) 

(11.10) 

(11.11) 

(11.12) 

(11.13) 

(11.14) 

(11.15) 

a re  in troduce d  only whe n  the  a de qua cy of the  pre va il- 
ing s e t ha s  a lre a dy be e n  b rough t into  que s tion. (Kuhn  
1970: 67, 74-5 , 97; 1977: 235; 1963: 349, 365) 
e xpla in a ll the  phe nome na  e xpla ine d by the  o lde r s e t. 
(La ka tos  1978: 39, 69) 
ofte n  fa il to  be  more  a ccura te  e mpirica lly tha n  the  
e a rlie r s e t. (Kuhn  1977: 323) 
o fte n  le a d  to the  a ba ndonme nt of e xtra -s cie ntific world  
vie ws  with  which the y a re  incompa tible . (La uda n 
1977: 101) 
ha ve  s triking confirma tions  be fore  the y run  into 
e mpirica l difficultie s . (Fle ck 1979: 9, 28-9) 
a re  s ugge s te d  long be fore  a  good  ra tiona le  ha s  be e n  
p rovide d  for the m. (Fle ck 1979: 9; Kuhn  1970: 156, 
158; Fe ye ra be nd  1981b: 141) 
a re  fre que ntly a cce pte d , bu t ra re ly e xplicitly a rgue d  
for, on  a e s the tic  grounds . (Kuhn 1970: 155-56, 158) 
s e ldom initia lly s olve  more  tha n  a  fe w proble ms , a nd 
thos e  only impe rfe ctly. (Kuhn 1970: 156) 
a re  wide ly pe rce ive d  to be  fa c e d  with nume rous  a p- 
pa re n t difficultie s . (La ka tos  1978: 37, 126, 128; 
La uda n  1977: 17-18; Fe ye ra be nd  1976: 55, 58, 65, 
66; 1981a : 106; Kuhn  1970: 80) 
fre que ntly le a d  to  a  re in te rpre ta tion  of the  e vide nce  
pre vious ly though t to  s upport a  pre de ce s s or. 
(Fe ye ra be nd 1981a : 61) 
a re  s ugge s te d  a nd s e rious ly e xplore d  long be fore  the y 
s ucce e d  in ove rcoming  the  o lde r guiding a s s umptions . 
(Fe ye ra be nd 1981b: 141; La uda n  1977: 150-1) 
a re  s ugge s te d  bu t ignore d  long be fore  the  o lde r gui- 
ding a s s umptions  a re  pe rce ive d  to  be  in difficulty. 
(Kuhn 1970: 24, 75) 
a re  de ve lope d , a cce p te d  a nd e xploite d be fore  a p- 
pa re ntly de cis ive  a rgume nts  for the m ha ve  be e n  a d- 
va nce d . (Kuhn  1970: 156, 158; Fe ye ra be nd) 
a re  judge d  by ya rds ticks  diffe re nt from thos e  us e d for 
we ll-e s ta blis he d the orie s . (Kuhn  1970: 156; La uda n  
1977: 110; Fe ye ra be nd  1975: 183) 
a re  though t worthy of inve s tiga tion la rge ly be ca us e  of 
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fa ctors  e xte rna l to s cie nce . (Toulmin  1967: 463) 
(11.16) ha ve  core  ma the ma tica l s tructure s  imme dia te ly in 

pla ce . (S te gmue lle r 1978: 219) 
(12) A s ucce s s or s e t of guiding a s s umptions : 

(12.1) s e ldom a ccommoda te s  a ll its  pre de ce s s or's  e xpla na - 
tory s ucce s s e s . (Kuhn  1970: 167; Fe ye ra be nd; La uda n  
1977: 17) 

(12.2) a lwa ys  a ccommoda te s  a ll its  pre de ce s s or's  e xpla na tory 
s ucce s s e s . (P oppe r 1959: 121-22; 1963: 241-42; 
La ka tos  1978: 32, 39, 69) 

(12.3) is  ra re ly a s  ge ne ra l a s  its  pre de ce s s or. (Fe ye ra be nd 
1975: 176) 

(12.4) is  a lwa ys  more  ge ne ra l tha n  its  pre de ce s s or. (P oppe r 
1959: 276; 1963: 241; La ka tos  1978: 32) 

(12.5) is  ra re ly a s  pre cis e  a s  its  pre de ce s s or. (Kuhn  1977: 
323) 

(12.6) is  a lwa ys  a s  pre cis e  a s  its  pre de ce s s or. (Kuhn  1977: 
320) 

(12.7) s e ldom a ccommoda te s  a ll its  pre de ce s s or's  s olve d 
e mpirica l proble ms . (La uda n  1977: 17) 

(12.8) a lwa ys  a ccommoda te s  a ll its  pre de ce s s or's  s olve d 
e mpirica l proble ms . (La ka tos  1978: 32; Kuhn  1977: 
320) 

(12.9) s e ldom s olve s  a ll its  p re de ce s s or's  a noma lie s . (La uda n 
1977: 140; Fe ye ra be nd  1975: 29, 39, 41; 1981b: 
142-4) 

(12.10) a lwa ys  s olve s  s ome  of its  pre de ce s s or's  a noma lie s . 
(La ka tos  1978: 39) 

(12.11) s e ldom a ccommoda te s  a ll its  p re de ce s s or's  obs e rva - 
tiona l cons e que nce s . (Kuhn 1970: 114-15, 167) 

(12.12) a lwa ys  a ccommoda te s  a ll its  pre de ce s s or's  obs e rva - 
tiona l cons e que nce s . (P oppe r 1959: 121-22) 

(12.13) s e ldom a ccommoda te s  a ll its  pre de ce s s or's  confirme d 
pre dic tions . (La ka tos  1978: 39, 69) 

(12.14) a lwa ys  a ccommoda te s  a ll its  p re de ce s s or's  confirme d 
pre dictions . (La ka tos  1978: 32} 

(12.15) s e ldom s ubs ume s  a ll its  p re de ce s s or's  pu ta tive  la ws  of 
na ture . (P oppe r 1972: 198) 

(13) P ropone n ts  of diffe re nt s e ts  of guiding a s s umptions : 
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(14) 

(15) 

(13.1) ha ve  d iffe re n t me a nings  for the  e ve ryda y a nd  obs e r- 
va tiona l te rms  us e d  in the  fie ld. (Fe ye ra be nd  1981a : 
45; P oppe r 1958: 128; Ku h n  1970: 101, 111-12, 
118-19} 

(13.2) do  no t c o mmu n ic a te  fully s ince  the y ha ve  d iffe re n t 
proble ms  a nd  s ta nda rds  for s olution a nd  the y e mploy 
s imila r la ngua ge  a nd e xpe rime nts  in d iffe re n t wa ys . 
(Kuhn  1970: 109, 147-49; F e ye ra b e n d  1981a : 66) 

(13.3) do no t fully a g re e  a bout which  a re  the  mos t importa n t 
proble ms  to  s olve . (Kuhn  1970: 110; La uda n  1977: 
40) 

(13.4) th ink tha t the  s a me  ins trume nts , ma nipula tions  a nd 
m e a s u re m e n ts  re ve a l d iffe re n t th ings  a bout na ture . 

(Ku h n  1970: 129-30, 134) 
(13.5) th ink tha t the  books  a nd a rtic le s  of the  riva l s e t a re  no t 

fit for s cie ntific s tudy. (Kuhn  1970: 167) 
(13.6) o fte n  th ink tha t e xe mpla rs  a re  re la te d  to e a c h  o th e r in 

d iffe re n t wa ys . (Kuhn  1970: 200, 285; 1981: 26) 
(13.7) ha ve  d iffe re n t proble ms  a nd d iffe re n t s ta nda rds  of 

s olutions . (Kuhn  1970: 92, 103, 106, 108, 109) 
(13.8) vie w the  world  th rough  d iffe re n t conce p tua l s pe c- 

ta cle s . (Kuhn  1970: 102; Fe ye ra b e n d  1981a : 55) 
Dis pute s  a bout guiding a s s umptions : 
(14.1) o c c u r cons ta ntly. (Fe ye ra be nd  1981b: 142; La ka tos  

1978: 69; La uda n  1977: 74) 
(14.2) o c c u r infre que ntly. (Kuhn  1970: 91; 1977, 273) 
S cie ntis ts  us ua lly s witch from one  s e t of guiding a s s umptions  to 
a  ne w s e t: 
(15.1) within a  de ca de  or s o of the  re cogn ition  of a cu te  

e mpirica l difficultie s  with  the  o lde r s e t. (Kuhn  1970: 
75) 

(15.2) with  a  fe w me mbe rs  of the  c o mmu n ity s hifting a t firs t, 
a nd  the n  incre a s ing a lle gia nce  by a ll bu t a  fe w e lde rly 
hold  outs . (Kuhn  1970: 158, 159; Tou lmin  1967: 469) 

(15.3) be ca us e  of the  p ropa ga nda  of the  a dvoca te s  of the  ne w 
s e t, no t for good  re a s ons . (Fe ye ra be nd  1975: 142-43, 
153-54; 1970: 302) 

(15.4) s ome time s  e ve n  in the  a bs e nce  of e mpirica l te s ting. 
(Kuhn  1977: 277; La ka tos  1978: 65; La uda n  1977: 
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47, 88) 
(15.5) for re a s ons  tha t va ry from s cie ntis t to  s cie ntis t. (Kuhn  

1977: 329, 333; La uda n  1984: 68; Holton) 
(16) During  a  cha nge  in guiding a s s umptions  (i.e ., a  s cie ntific 

re volution): 
(16.1) s cie ntis ts  dis a gre e  a bout guiding a s s umptions , dis - 

a gre e me nts  tha t a re  he igh te ne d  by a  prolife ra tion of 
riva l the orie s , incre a s e d e mpha s is  on  e mpirica l 
difficultie s , conce n tra tion  on  a re a s  of the ore tica l in- 
a de qua cy, a nd s crutiny of philos ophica l founda tions . 
(Kuhn  1970: 5, 82-3 , 86-8 , 91; 1963: 367) 

(16.2) the  s cie ntific community fra gme nts . (Kuhn  1970: 94) 
(16.3) s cie ntis ts  fa il to communica te .  (Kuhn 1970: 109, 147- 

49) 
(16.4) a  fe w s cie ntis ts  a cce pt a  ne w s e t of guid ing  a s s ump- 

tions  which  fos te rs  ra pid  cha nge , bu t re s is ta nce  in- 
te ns ifie s  whe n  cha nge  a ppe a rs  immine nt. (Fe ye ra be nd 
1981b, 146-47; La uda n  1977: 137; Cohe n  1985: 35) 

(16.5) guid ing  a s s umptions  cha nge  a bruptly a nd  tota lly. 
(Kuhn 1970: 92, 103, 106, 108-9, 147-49, 150-151; 
S te gmue lle r 1978: 243) 

(16.6) guiding a s s umptions  do  no t cha nge  a bruptly a nd 
tota lly. (La uda n 1984: 76, 80, 86; Tou lmin  1967: 67) 

(16.7) the  e ntire  s cie ntific community cha nge s  its  a lle gia nce  
to  the  ne w guiding a s s umptions . (Kuhn  1970: 166-67) 

(16.8) s pe cific the orie s  ma y re ma in  uncha nge d . (Kuhn  1977: 
267; La uda n  1977: 96) 

(16.9) the orie s  ma y be  a ba ndone d, e ve n  though  s ucce s s ful in 
a ccounting  for e ntitie s  though t to  e xis t unde r the  
pre vious  guiding a s s umptions . (La uda n 1984: 113-14) 

(16.10) a  fie ld 's  guiding a s s umptions  ma y s ome time s  be  
re p la ce d  without con te n tion . (Kuhn 1970: 181) 

(16.11) four s ucce s s ive  s ta ge s  ca n  be  dis tinguis he d: the  for- 
mula tion  of the  ne w s e t of guiding a s s umptions  by a  
s ma ll g roup; the  committme n t to  thos e  a s s umptions ; 
the  dis s e mina tion to  the  wide r s cie ntific world; a nd the  
conve rs ion  of a  s ignifica nt numbe r of s cie ntis ts . 
(Cohe n  1985: 28-32) 

(17) S cie ntis ts  o fte n  cha ra cte rize  re ce n t s cie ntific re volutions  in 
the ir fie ld: 



(17.1) 

(17.2) 

(17.3) 

(17.4) 

(17.5) 

(17.6) 

(17.7) 

(17.8) 

(17.9) 
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a s  if the  ne w a s s umptions  cou ld  s olve  a ll the  ou ts ta nd- 
ing proble ms  tha t b rough t the  pre vious  guiding 
a s s umptions  in to  que s tion. (Ku h n  1970: 153, 169) 
a s  if the  ne w a s s umptions  p re s e rve d  a  la rge  pa rt o f the  
proble m-s olving  a bility of the ir pre de ce s s ors . (Kuhn  
1970: 169) 
a s  if the  ne w a s s umptions  we re  m o re  pre c is e  tha n  the ir 
pre de ce s s ors . (Kuhn  1970: 153-54) 
a s  if the  ne w a s s umptions  cou ld  s ucce s s fully p re d ic t 
u n kn o wn  phe nome na .  (Kuhn  1970: 97, 154) 
a s  if the y we re  me re ly a ccre tiona l cha nge . (Ku h n  
1970: 139) 
a s  if th e y we re  holis tic conve rs ions  whe n  in fa c t th e y 
we re  a rrive d  a t p ie ce me a l. (La uda n  1984: 78) 
a s  if the y did  no t re qu ire  ma s s ive  re in te rp re ta tion  of 
e vide nce . (Fe ye ra be nd  1975: 89) 
withou t giving a ll the  e vide nce  for the  ne w guiding 
a s s umptions , pa rticu la rly in te xtbooks  a nd  popu- 
la riza tions . (Kuhn  1970: 136-37; 1977: 327) 
a s  if p rogre s s  ha d  o c c u rre d  in the  tra ns ition fro m the  
o ld  s e t of guiding a s s umptions  to the  ne w s e t. (Kuhn  
1970: 166) 

7 2 ,  Theories  

(18) The orie s  de ve lope d  from a  s e t o f guiding a s s umptions : 
(18.1) m a y be  incons is te n t with  e a c h  o the r. (La ka tos  1978: 

57; Fe ye ra be nd ; La u d a n  1977: 81, 85) 
(18.2) a re  the  ba s is  on  which  a n  a s s ocia te d  s e t of s truc turing  

pre s uppos itions  is  a ppra is e d. (La uda n  1977: 82) 
(18.3) m a y be  una ffe c te d  by cha nge s  in the  guiding a s s ump- 

tions . (Kuhn  1977: 267; La u d a n  1977: 96} 
(19) The orie s  a re : 

de ve lope d  me thod ica lly from a  s e t of guiding a s s ump- 
tions  utilizing he uris tic  principle s  con ta ine d  in thos e  
a s s umptions . (La ka tos  1978: 47, 50; La uda n  1977: 
92) 

(20) S cie ntis ts  p re fe r a  the o ry which: 
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(20.1) ca n  s olve  s ome  of the  e mpirica l difficultie s  confron ting  
its  riva ls . (La uda n  1977: 18, 27; Ku h n  1979: 148) 

(20.2) ca n  tu rn  a ppa re n t coun te r-e xa mple s  into s o lve d  prob- 
le ms . (La uda n , 1977: 31) 

(20.3) ca n  s olve  p rob le ms  it wa s  no t inve n te d  to s olve . 
(La uda n  1984: 100; La ka tos  1978: 32) 

(20.4) c a n  s olve  p rob le ms  no t s olve d by its  pre de ce s s ors . 
(Kuhn  1970: 97, 153; La ka tos  1978: 66-70 ; La uda n  
1984: 100) 

(20.5) ca n  s olve  a ll the  p rob le ms  s o lve d  by its  p re de ce s s ors  
plus  s ome  ne w proble ms . (La ka tos  1978: 32) 

(20.6) ca n  s olve  the  la rge s t n u m b e r of importa n t e mpirica l 
p rob le ms  while  ge ne ra ting  the  fe we s t importa n t 
a noma lie s  a nd  conce p tua l difficultie s . (La uda n  1977: 
5, 13, 66, 68, 119) 

(21) Th e  a ppra is a l o f a  the ory: 
(21.1) is  ba s e d  in pa rt on  its  in te rna l cons is te ncy a nd its  

cons is te ncy with  o th e r p re va le n t be lie fs . (La uda n  
1977: 14, 49) 

(21.2) is  ba s e d  on  its  ge ne ra l tra ck re c o rd  in s olving prob- 
le ms , ra the r tha n  its  s pe cific s ucce s s  a t de a ling with  
p rob le ms  cu rre n tly u n d e r inve s tiga tion. (La uda n  1977: 
97) 

(21.3) is  ba s e d  on  the  s ucce s s  of the  guiding a s s umptions  with  
which  the  th e o ry is  a s s ocia te d. (La ka tos  1978: 33-35 , 
47; La u d a n  1977: 107; F e ye ra b e n d  1975: 181-82) 

(21.4) is  ba s e d  e n tire ly on  thos e  p h e n o m e n a  g a th e re d  fo r the  
e xpre s s  purpos e  of te s ting the  th e o ry a nd which  would  
be  un re cogn ize d  bu t fo r tha t the ory. (La ka tos  1978: 
38) 

(21.5) is  n o t ba s e d  on  wh e th e r it s olve s  s ocia lly importa n t o r 
pre s s ing proble ms . (La uda n  1984: 98; Ku h n  1970: 69) 

(21.6) is  ba s e d  on  p h e n o m e n a  which  ca n  be  d e te c te d  a nd  
m e a s u re d  without us ing a s s umptions  d ra wn from the  
th e o ry u n d e r e va lua tion . (La uda n  1977: 143) 

(21.7) is  us ua lly ba s e d  o n  on ly a  ve ry fe w e xpe rime nts , e ve n  
wh e n  thos e  e xpe rime nts  b e c o m e  the  g rounds  fo r 
a ba ndoning  the  the ory. (La ka tos  1978: 65) 

(21.8) is  s ome time s  fa vora b le  e ve n  whe n  s cie ntis ts  do  no t 
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(22) 

(23) 

fully be lie ve  the  the ory, s pe cifica lly whe n  the  the ory 
s hows  a  h igh  ra te  of s olving proble ms . (La uda n 1977: 
22-23 , 110, 119, 125) 

(21.9) is  re la tive  to  pre va iling doctrine s  of the ory a s s e s s me nt 
a nd to  riva l the orie s  in the  fie ld. (La uda n 1977: 1-3, 
124; 1984: 27-8 ; Kuhn  1983a : 684) 

(21.10) occurs  in c ircums ta nce s  in which s cie ntis ts  ca n  us ua lly 
give  re a s ons  for ide ntifying ce rta in  proble ms  a s  crucia l 
for te s ting a  the ory. (La uda n 1984: 10) 

(21.11) de pe nds  on  ce rta in  te s ts  re ga rde d  a s  "c ruc ia l" be ca us e  
the ir ou tcome  pe rmits  a  cle a r choice  be twe e n con- 
te nding the orie s . (La uda n 1984: 100) 

Be s ide s  us ing e mpirica l crite ria  to assess  the orie s , s cie ntis ts  
a ls o judge  the orie s  in te rms  of the ir: 
(22.1) conce ptua l cohe re nce  a nd cla rity. (La uda n 1977: 45, 

49) 
(22.2) cons is te ncy. (La uda n 1977: 49) 
(22.3) compa tibility with me ta phys ica l be lie fs . (Fe ye ra be nd 

1981a : 60; La uda n  1977: 49, 55; Kuhn  1977: 325) 
(22.4) compa tibility with the orie s  in o the r fie lds . (La uda n 

1977: 49, 55) 
Empirica l difficultie s  confronting a  the ory: 
(23.1) a re  ne ve r s ufficie nt to  ca us e  the  re je c tion  of tha t 

the ory. (Fe ye ra be nd 1981b: 142; La ka tos  1978: 71-2 ; 
La uda n  1977: 27; Kuhn  1970: 77-80) 

(23.2) a re  a lwa ys  pre s e nt. (Fe ye ra be nd 1975: 55, 58, 65-6 ; 
1981a : 106; La ka tos  1978: 48, 50; Kuhn  1970: 52, 
80) 

(23.3) a re  ofte n  s us pe ct, be ca us e  de pe nde n t on  a s s umptions  
de rive d  from riva l the orie s . (Fe ye ra be nd 1975: 67; 
La ka tos  1978: 14-16, 43, 45, 62, 73-4 , 111, 40-1) 

(23.4) a re  ra re ly re ga rde d  a s  uns olva ble  by p ropone n ts  of 
tha t the ory. (La ka tos  1978: 35; Kuhn  1970: 35-7 , 52) 

(23.5) ca n  ofte n  be  found  only by de ve loping  a  riva l the ory. 
(Fe ye ra be nd 1975: 29, 39, 41; 1981b: 142) 

(23.6) ra is e  doubts  a bout a ll the  colla te ra l a s s umptions  in- 
vo lve d  in de riving the  fa ile d pre dic tion , a s  we ll a s  for 
the  the ory. (La ka tos  1978: 16, 40-1 , 111; La uda n  
1977: 27, 41) 
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(23.7) a re  ofte n 'ne utra lize d' by de ve loping fa ce -s a ving a ux- 
ilia ry hypothe s e s . (La ka tos  1978: 14-17, 43, 45, 62, 
73-4) 

(24) Almos t a ll the orie s  de rive  the ir e mpirica l s upport from a  fe w 
s ucce s s ful te s ts  a nd ha ve  to be  tinke re d with, or dis torte d, in 
orde r to cope  with the  re s t of the  e vide nce . (Fe ye ra be nd 1975: 
55, 65, 98; 1970: 296> 

(25) The orie s  ne ve r pre dict phe nome na  without the  us e  of a d- 
ditiona l hypothe s e s , s e pa ra te  from the  the ory. (La ka tos  1978: 
16, 40-1, 111; La uda n 1977: 72; Kuhn 1970: 46; Fe ye ra be nd 
1965: 167) 

(26) A s ucce s s ful pre diction confirms  a ll the  assumptions  us e d in its  
de riva tion. (La ka tos  1978: 16-17; La uda n 1977: 43) 

(27) Ea rlie r solutions  to proble ms  a re  ofte n re cognize d as  me re ly 
a pproxima te  only in the  light of la te r solutions . (La uda n 1977: 
22-4; La ka tos  1978: 50-1; Kuhn 1970: 30-1; Fe ye ra be nd) 

7.3. Da ta  

(28) Empirica l da ta : 
(28.1) would not be  inve s tiga te d but for the  a tte ntion dire c- 

te d to the m by guiding assumptions . (Kuhn 1970: 24, 
76, 84, 163-64, 192-94; 1977: 308-9; 1963: 357) 

(28.2) a re  thought to be  diffe re nt a fte r a  cha nge  in guiding 
assumptions . (Kuhn 1970: 111-12, 118-19) 

(28.3) diffe r whe n diffe re nt guiding assumptions  a re  a pplie d 
to the  s a me  na tura l phe nome na . (Kuhn 1970: 123-24, 
126) 

(28.4) once  re ga rde d as  ve ridica l, ma y be  dis re ga rde d a fte r a  
cha nge  in guiding assumptions . (Kuhn 1970: 129) 

(28.5) pa rtia lly de fine  the  conce pts  us e d to de s cribe  the m. 
(Kuhn 1970: 197; 1977: 303, 308) 

(28.6) a re  the ory-la de n. (P oppe r 1959: 94-5; Kuhn 1970: 
123-24, 126; La ka tos  1978: 14; La uda n 1977: 15) 

(28.7) a lways  pre s uppos e  a  the ory conce rning the  be ha vior 
of the  ins trume nts  us e d to colle ct the m. <Lakatos  
1978: 14-16, 43, 45, 62, 73--4) 

(28.8) a re  colle cte d e ve n be fore  a  the ory of the  ins trume nts  
us e d to colle ct the m exis ts . (Fe ye ra be nd 1975: 103; 
La ka tos  1978: 14-16) 
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(28.9) 

(28.10) 

(28.11) 

(2 8 .1 2 ) 

a re  va lue d  for the ir pre cis ion only if the ir the ore tica l 
implica tions  a re  unce rta in . (La ka tos  1978: 73, 78) 
a re  va lue d  a ccording to  the  va lue  of the  the ory the y 
te s t. (La ka tos  1978: 73, 78) 
va ry in importa nce  in diffe re nt his torica l conte xts . 
(La uda n 1977: 33) 
will be  a cce pte d  a s  a uthe ntic  only a fte r p ro longe d  
s crutiny, unle s s  a ntic ipa te d by the ory. (Kuhn 1970: 
53-4 , 57-8 , 75; 1977: 166, 171, 174, 175) 

7.4. Me th o d s  a n d  A im s  

(29) Me thodologica l rule s : 
(29.1) a re  e xplicitly formula te d  only whe n guiding a s s ump- 

tions  a re  dis pute d. (Kuhn 1970: 47-8) 
(29.2) a re  e xplicitly formula te d  a s  a  ma tte r of routine . (P op- 

pe r 1959: 53; La ka tos  1978: 48-9 ; La uda n  1977: 
80-1) 

(29.3) a re  inde pe nde n t of nons cie ntific conce rns . (Kuhn 
1970: 164) 

(29.4) a re  de pe nde n t on  nons cie ntific conce rns . (Toulmin  
1967: 465) 

(29.5) de fine  s olva ble  proble ms . (Kuhn  1970: 37, 164; 
La uda n  1977: 25) 

(29.6) do  no t unique ly de te rmine  the  onto logy of s cie ntific 
the orie s . (La uda n 1984: 75) 

(29.7) do no t cha nge  whe n guiding a s s umptions  cha nge . 
(Kuhn 1977: 335; La ka tos  1978: 47) 

(29.8) a lwa ys  cha nge  whe n guiding a s s umptions  cha nge . 
(Kuhn 1970: 92, 103, 106, 108, 109) 

(29.9) s ome time s  cha nge  whe n guiding a s s umptions  cha nge . 
(La uda n 1984: 33-40) 

(29.10) a re  a lwa ys  impre cis e . (Kuhn  1977: 321-22; La uda n  
1984: 52) 

(29.11) whe n  ta ke n  a s  a n e ns e mble  inva ria bly conflict with  
one  a nothe r. (Kuhn 1977: 321-22) 

(29.12) do no t provide  de cis ions  me cha nica lly. (Kuhn  1977: 
331) 

(29.13) a re  re pe a te dly viola te d, in importa n t ca s e s . 
(Fe ye ra be nd 1975: 23, 112) 
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(3o) 

(29.14) a re  be lie ve d by s cie ntis ts  to c re a te  cons e ns us . (La uda n 
1984: 6) 

(29.15) a re  s ome time s  the ms e lve s  the  s ubje c t of dis pute . 
(La uda n  1984: 12, 33, 37, 46, 52, 97) 

(29.16) ofte n  provide  compe lling a rgume nts  for choos ing be - 
twe e n riva l s e ts  of guiding a s s umptions . {La uda n 1984: 
25, 28-30 , 92) 

(29.17) do  no t p rovide  logica lly or proba bilis tica Uy compe lling 
a rgume nts  for choos ing be twe e n  guiding a s s umptions . 
(Kuhn 1970: 94) 

(29.18) a re  s ha re d by compe ting  s e ts  of guiding a s s umptions . 
{La ka tos  1978: 47) 

(29.19) a re  re vis e d if the y conflict with a n importa n t the ory. 
(La uda n 1977: 58, 59; 1984: 38-40) 

(29.20) a re  no t unique ly s pe cifie d by s pe cifying a ims . {La uda n 
1984: 37-8 , 41) 

(29.21) a re  s ome time s  a ba ndone d  whe n the y conflict with a c- 
ce p te d  the ory, ra the r tha n vice  ve rs a . (La uda n 1977: 
58-9) 

(29.22) cha nge  o ve r time . (La uda n 1984: 33-40; Tou lmin  
1967: 465; Ku h n  1970: 90, 94) 

(29.23) do  no t cha nge  ove r time . (La ka tos  1978: 133-34) 
Th e  a ims  of s cie nce : 
(30.1) a re  be lie ve d  to  be  non-a rbitra ry by s cie ntis ts . (La uda n  

1984: 48) 
(30.2) cha nge  ove r time . {La uda n 1984: 47) 
(30.3) a re  the  s ubje c t of dis pute s  which a re  no t re s olva ble  by 

re a s one d  a rgume nt. {P oppe r 1959: 53; La ka tos  1978: 
42; Ku h n  1970: 148) 

(30.4) ma y be  d is pute d  e ve n  if a g re e me nt e xis ts  ove r 
me thodolog ica l rule s . (La uda n 1984: 45) 

(30.5) ma y be  criticize d a s  una chie va ble . {La uda n 1984: 51, 
60) 

(30.6) ma y be  criticize d be ca us e  the y ca nnot be  s hown to be  
a chie va ble . (La uda n  1984: 52, 61) 

(30.7) ma y be  criticize d for conflicting with importa n t 
the orie s . (La uda n  1984: 53-60) 

(30.8) ma y be  dive rs e , e ve n  in a  s ingle  fie ld. (Kuhn  1970: 
205) 
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7.5. Pe riodiz ation and Cum ulativity 

(31) In  the  e a rly s ta ge s  of a  s c ie nce : 
(31.1) fa c ts  a re  ga the re d  ha pha za rd ly a nd  a re  a ll cons ide re d  

e qua lly importa nt. (Kuhn  1970: 157) 
(31.2) the re  a re  compe ting  s chools  tha t wo rk from diffe re nt 

s e ts  o f guiding a s s umptions  a nd  s e e k to  unde rmine  
riva ls . (Kuhn  1970: 12, 13, 15; 1977: 2 3 1 , 2 7 4 -7 5 ) 

(31.3) e a ch  s chool cons ide rs  funda me nta l only thos e  
p h e n o m e n a  tha t ca n  b e  a c c o u n te d  fo r b y its  guiding 
a s s umptions . (Kuhn  1970: 12 -13 ; 1963: 354) 

(31.4) e a ch  s chool e xhibits  the  s a me  kind  of p rogre s s  tha t 
occu rs  in fully d e ve lo p e d  fie lds  of s c ie nce  during 
pe riods  of d is a g re e me nt o ve r guiding a s s umptions . 
(Kuhn  1970: 162-63) 

(31.5) re s ults  a re  re p o rte d  in b o o ks  tha t de ve lop  the  s ub je c t 
from funda me nta ls  a nd  a re  a ddre s s e d  to  b o th  s pe ci- 
a lis ts  a nd a  la rge r public . (Kuhn  1970: 13, 19 -20) 

(32) Th e  tra ns ition to  a  d e ve lo p e d  s c ie nce  occu rs  only o n c e  in a  
fie ld. (Kuhn  1970: 17, 79) 

(33) In  a  fu lly-de ve lope d  s c ie nce : 
(33.1) the re  a re  fe we r a nd  le s s  d ivis ive  d iffe re nce s  b e twe e n  

s cie ntis ts . (F le ck 1979: 83) 
(33.2) guiding a s s umptions  a re  le s s  obvious . (Ho lton  1973: 

64) 
(33.3) mos t re s e a rche rs  mos t of the  time  tre a t the  domina n t 

s e t of guiding a s s umptions  a s  immune  from criticis m. 
(Kuhn  1970: 17; 1977: 295, 2 7 3 ,2 7 5 ) 

(33.4) the  domina n t s e t o f guiding a s s umptions  is  no t immune  
from critic is m a nd a lte rna tive s  a re  a c tive ly cons ide re d . 
(La uda n  1977: 138, 134) 

(33.5) p ra c tica l p rob le ms  a nd  o the r e xtra s cie ntific  con - 
s ide ra tions  do  no t de te rmine  the  de s ign of re s e a rch  or 
the  in te rpre ta tion  of findings . (Kuhn  1970: 36, 96 ; 
La u d a n  1977: 224; La ka tos  1978: 102; Fe ye ra be nd ) 

(33.6) re s e a rch  re s ults  a re  re p o rte d  to  s cie ntific  s ocie tie s , 
pub lis he d  in s pe cia lize d journa ls , a nd  codifie d  in te xt- 
books .  (Kuhn  1970: 19, 137) 

(34) F o r s cie ntific  re vo lu tions  (cha nge s  in guiding a s s umptions ) s e e  
no. 16 a bove .  
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(35) S cie ntific knowle dge  is  cumula tive  in tha t: 
(35.1) s cie ntis ts  ca n  s e le c t p rob le ms  known to be  s olva ble  by 

e xis ting te chn ique s  during  pe riods  of cons e ns us  a bou t 
guiding a s s umptions . (Ku h n  1970: 36, 37, 52, 96, 179; 
1977: 234, 235) 

(35.2) s ome  of the  p rob le ms  s o lve d  in a n  e a rlie r pe riod  a re  
re ta ine d  in la te r pe riods . (Kuhn  1970: 25; 1963: 358) 

(35.3) a ll the  p rob le ms  s o lve d  in a n  e a rlie r pe riod  a re  
re ta ine d  in la te r pe riods . (La ka tos  1978: 39, 69) 

(35.4) a ba ndone d  guiding a s s umptions  a re  o fte n  re vive d . 
(Holton  1973: 59) 

(36) S cie ntific knowle dge  is  no t cumula tive  in tha t: 
(36.1) o n c e -a c c e p te d  e xe mpla rs  a re  la te r a ba ndone d . (Kuhn  

1970: 180-81; 1977: 285) 
(36.2) o n c e  a ba ndone d , guiding a s s umptions  a re  n e ve r re - 

vive d . (Kuhn  1970: 206) 
(36.3) s ome  of the  e mpirica l a s s e rtions  a s s ocia te d  with  a  s e t 

o f guiding a s s umptions  a re  a lwa ys  los t wh e n  the  s e t is  
re p la ce d . (Fe ye ra be nd  1975: 176; La u d a n  1977: 140, 
148-49; 1984: 126, 127; Ku h n  1970: 108-9, 148) 

(36.4) s ucce s s or the orie s  a re  no t re qu ire d  to  e xpla in the  
s ucce s s  of the ir p re de ce s s ors . (La uda n  1984: 132-33) 

7.6. Mis c e lla n e o u s  

(37) S cie ntific  fie lds : 
(37.1) a re  de fine d  by communitie s  of re s e a rche rs , no t by 

guiding a s s umptions . (Ku h n  1977: 177, 210, 290-91 , 
295; F le ck 1979: 39) 

(37.2) a re  m a d e  up  of s cie ntis ts  who  ge ne ra lly a g re e  a bout 
the  a s s e rtions  of the ir dis cipline , the  ce n tra l p rob le ms  
to  be  s olve d, the  a ppropria te  qua ntita tive  a nd  
e xpe rime n ta l te chnique s , a nd  the  e xp la na tory a nd  
the ore tica l e ntitie s  to  be  te s te d. (La uda n  1984: 3) 

(37.3) ma y, a s  in th e  ca s e  of b ioche mis try, be  hybrids  of old  
fie lds . (Toulmin  1967: 468) 

(38) Communitie s  of re s e a rche rs : 
(38.1) a re  ide ntifie d  by the  s e t o f e xe mpla rs  the y a cce p t.  

(Ku h n  1970: 187; 1977: 307) 
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(38.2) de fine  s cie ntific fie lds . (Kuhn  1970: 177, 210; 1977: 
290, 295; F le ck 1979: 39) 

(38.3) a re  the  e mb o d ime n t of s cie ntific a uthority, which  is  
ve s te d  in the  community, no t in e xte rna l politica l 
a uthority. (Kuhn  1970: 167-8). 

(38.4) g row la rge r in numbe rs  of dis tinct communitie s  with 
time . (Kuhn  1977: 289) 

(38.5) do  no t fully a g re e  with  o the r communitie s  a bout wha t 
counts  a s  da ta , s ince  d iffe re n t a s pe cts  of e xpe rie nce  
a re  g ive n  s ignifica nce  by d iffe re n t e xe mpla rs . (Kuhn  
1977: 308-9) 

(38.6) tra in  ne w me mbe rs  by ha ving th e m work th rough  
ca nonica l s e ts  of p rob le m s olutions . (Kuhn  1970: 43, 
46 -7 ,  189; 1977: 229, 307; 1963: 331) 

(39) S cie nce : 
(39.1) is  unique , no  o th e r a ctivity be ing cha ra c te rize d  by 

long pe riods  in which  re s e a rch  is  ca rrie d  ou t u n d e r a  
s ingle  s e t of guiding a s s umptions . (Kuhn  1977: 209, 
272) 

(39.2) is  un ique  in s ubje c ting  a ll its  cla ims  to e mpirica i s c ru- 
tiny. (P oppe r 1963: 114) 

(39.3) is  no t unique  a s  a n  in te lle c tua l e n te rpris e . (La uda n  
1977: 189-92) 

(39.4) mus t ha ve  bo th  e xe mpla rs  a nd  the ore tica l ge ne ra liza - 
tions . (Kuhn  1977: 288) 

(39.5) is  cha ra c te rize d  by s e rie s  of the orie s . Is o la te d  the orie s  
a re  no t s cie ntific. (La ka tos  1978: 33-5 , 47) 

(39.6) is  cha ra c te rize d  by the orie s  tha t p re d ic t p h e n o m e n a  
no t p re d ic te d  by p re de ce s s o r the orie s , o r tha t fa ce  
difficultie s  s olve d by s ucce s s ors . O th e r the orie s  a re  no t 
s cie ntific. (La ka tos  1978: 33-5) 

(39.7) is  cha ra c te rize d  by the orie s  tha t fa ce  e mpirica l 
difficultie s . O th e r the orie s  a re  no t s cie ntific. (La ka tos , 
1978: 33-5) 

(39.8) e xhibits  the  prope rtie s  of its  groups  of pra c titione rs . 
(Kuhn  1970: 210) 

(39.9) is  no t de fine d  by the  p re s e nce  of guiding a s s umptions , 
s ince  ma n y nons c ie nce s  ha ve  thos e . (Kuhn  1970: 179; 
1977: 259) 


