
ome contemporary historians of science have questioned the validity
of scientific knowledge for the description and understanding of rea-
lity. A few remarks underlying the importance of science and the sci-

entific method as a mean to acquire knowledge are therefore necessary
before discussing the Scientific Revolution.

A) SCIENCE

As we have mentioned before on several occasions,i in spite of the large
amount of literature on the subject and of the many differing opinions,ii sci-
ence can be defined as the acquisition of knowledge by the scientific met-
hod, the latter being a tool consisting of three elements: observation,
development of a hypothesis, verification of the hypothesis by experimen-
tation.iii

Until fairly recently it was universally accepted that science consisted
in a growing body of truths about nature. As a consequence, progress was
seen as characteristic of it. Although lately this idea has been challenged as
“old fashioned” and science is considered by new-wave historians to be a
“social construct,”iv anybody with scientific training and experience knows
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that the old fas hi o ned ide a is cor rect. His to ri ans
with no tra i ning in sci en ce se em to con fu se the af-
fir ma ti on that sci en ce con sists in a gro wing ac cu -
mu la ti on of ob jec ti ve know led ge (which is the
ca se) with the ide a that the ac cu mu la ti on pro ce eds
in a stra ight li ne and is uninf lu en ced by so ci al fac-
tors (which is not the ca se). The vi ew that sci en ce
is to tally un con ta mi na ted by hu man in te rests and
pas si ons is ob vi o usly ex tre me and naïve; the op po -
si te vi ew, ho we ver, that it is the con tin gent pro d-
uct of so ci al and his to ri cal for ces with only a lo o se
and un re li ab le con nec ti on with ex ter nal re a lity is
ab surd.

It is evi dent that so ci al fac tors (e.g., fas hi on,
cus toms, fi nan ci al sup port) inf lu en ce the ra te of
sci en ti fic de ve lop ment, which the re fo re pro ce eds
very une venly as a re sult of the cons tant dis car ding
and cor rec ti on of old the o ri es in the light of new
ex pe ri men tal evi den ce. Sci en ce, the re fo re, whi le in
a flu id sta te at any gi ven pe ri od, it ac cu mu la tes
with ti me a co re of know led ge that can be con si -
de red as “tru e.”v

As we ha ve no ted be fo re,vi whi le phi lo sop hers
may do ubt the re li a bi lity of sen se-da ta, the exis -
ten ce of na tu ral “truth,” and even the re a lity of the
uni ver se, sci en tists con duct the ir re se arch as if the -
re we re a per fect cor res pon den ce bet we en sen se-
da ta and re a lity and as su me that the re is a na tu ral
“trut h” that they are stri ving to dis co ver. What we
call “sci en ce,” in fact, is the on go ing pro cess of dis-
co ve ring such “truth.” The pro cess brings us clo ser
and clo ser to the go al even if, it is as su med, ne ver
qu i te up to it (as if it fol lo wed an asym pto tic cur ve).
For this re a son, any ac cep ted sci en ti fic exp la na ti on
is con si de red a tem po rary hypot he sis re ady to be
rep la ced by anot her that is clo ser to the “truth.”vii

This, of co ur se, cons ti tu tes what we call sci en ti fic
prog ress. We ha ve al so men ti o ned vi ii that this is de-
fi ned “Whig gis m” ix or “Whig gish his tor y”x by post-
mo dern and de cons truc ti o nist his to ri ans of
sci en ce.xi For examp le, a his to ri an dis cus sing the
con tri bu ti ons to sci en ce of Ro bert Boy le sta tes:

A dis cus si on of how a ret ri e val of Boy le’s ide as
can ma ke a con tri bu ti on to to day’s phi lo sop hi cal con-
cerns is dif fe rent from such de ci dedly “Whig gis h” prac-

ti ces as cla i ming that Boy le’s con cerns we re the sa me as
ours or that his ex pe ri men tal prog ram was suc cess ful be-
ca u se it was in so me sen se the right way in which to ini-
ti a te mo dern sci en ce.xi i

It is evi dent that if Boy le’s “con cern s” we re re-
la ted to the re qu i re ment that in ter pre ta ti on of re-
a lity be ba sed on ex pe ri men tal ve ri fi ca ti on in de ed
they we re the sa me as ours. It is al so evi dent that
when his ex pe ri men tal prog ram was suc cess ful it
was so be ca u se he did things the right way and that
in so do ing he con tri bu ted to the ini ti a ti on of mo -
dern sci en ce.             

Ac cu sa ti ons of “whig gis m” are usu ally the ma -
ni fes ta ti on of an an ti-sci en ce pre ju di ce that even
ac cu ses sci en ce of da ma ging the eco logy:

…. sci en ce in the Wes tern world has be en cha r-
ac te ri zed by a the o re ti cal con fi den ce that has re sul ted in
the di mi nis hing of al ter na ti ve mo dels of tho ught, and a
tech no lo gi cal hub ris that has re sul ted in the ne ar de vas -
ta ti on of cru ci al parts of the earths de li ca te ecosy stem.xii i

Ul ti ma tely, non-sci en tists dis cus sing his tory of
sci en ce are in the sa me po si ti on as so me body dis-
cus sing the ex tent and li mi ta ti ons of the ex pres si -
ve ca pa city of, let’s say, Sans krit wit ho ut kno wing
the lan gu a ge. It is qu i te evi dent that they can ma -
ke con tri bu ti ons con cer ning so me of as pects of sci-
en ce (e.g., so ci o logy, eco no mics, po li tics) but they
do not ha ve the com pe ten ce to dis cuss ot hers (e.g.,
epis te mo lo gi cal va lu e and ca pa city, prog ress).

The ide a that sci en ce is a “so ci al cons truc t”
with only a lo o se re la ti on with re a lity may be du -
e, at le ast in part, to the fa i lu re of our edu ca ti o nal
system: our sci en tists, by and lar ge, are ig no rant
abo ut every thing out si de the ir spe ci alty and non-
sci en tists (e.g., his to ri ans) know litt le or not hing
abo ut sci en ce and even less abo ut sci en ti fic re se -
arch. As a re sult, most of ten sci en tists ig no re his-
tory of sci en ce and his to ri ans mi sun ders tand what
sci en ce is all abo ut. As for phi lo sop hers of sci en ce,
they are usu ally not sci en tists and the re fo re ha ve
no di rect know led ge of sci en ti fic in qu iry. In ot her
words they dis cuss and analy ze so met hing of
which they ha ve fuzzy know led ge at best. The re-
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sults are not help ful in un ders tan ding sci en ce and
its his tory.xiv

The “trut h” in ves ti ga ted by sci en ce is in qu o -
ta ti on marks be ca u se sci en ce is a hu man en de a vor
and not hing hu man is eter nal or ab so lu te. Ne vert -
he less so me sci en ti fic facts are suf fi ci ently pro ven
to even tu ally de ser ve the la bel “tru e.” For examp -
le, alt ho ugh the re are un sol ved as tro no mi cal prob-
lems de ba ted among as tro no mers, no body do ubts
the re a lity of the earth re vol ving aro und the sun.
Si mi larly, the fact that a mo le cu le of wa ter is com-
po sed of two atoms of hydro gen and one of oxy gen
is con si de red cer ta in in spi te of the exis ten ce of
many the o ri es on va ri o us che mi cal prob lems. In
me di ci ne, alt ho ugh in cer ti tu de and lack of know l-
ed ge abo und, cer ta in da ta, li ke the im per me a bi lity
of the in ter ven tri cu lar sep tum, are to be con si de red
part of our de fi ni ti ve know led ge of ana tomy. Per-
haps, to avo id phi lo sop hi cal comp li ca ti on, we sho -
uld subs ti tu te “tru e ” with “cer ta i n” and sta te that
sci en ce ac cu mu la tes know led ge that is to be con si -
de red cer ta in. 

B) THE SCI EN TI FIC RE VO LU TI ON

The term “re vo lu ti o n” in the ex pres si on “Sci en ti fic
Re vo lu ti o n” sho uld be un ders to od not as “sud den
chan ge ” “or overt hrow of pre vi o us be li ef s” but as a
chan ge in the ap pro ach of the study of na tu re that,
with its ro ots in pre vi o us his to ri cal pe ri ods (sci en -
ti a, si cut na tu ra, non fa cit sal tus),xv re ac hed a cri ti -
cal le vel. This re sul ted in an ac ce le ra ted se qu en ce
of dis co ve ri es that led to dra ma tic prog ress in the
sci en ces in a re la ti vely short pe ri od, and pro ce e ded
to the de ve lop ment of mo dern sci en ce. The pe ri od
im me di a tely pre ce ding the Sci en ti fic Re vo lu ti on,
the pe ri od in which such ro ots be ca me par ti cu larly
vi go ro us was the Re na is san ce. In ot her words, con-
cer ning sci en ce, the term “re vo lu ti o n” simply me -
ans “dra ma tic chan ge in the ra te of ac qu i si ti on of
know led ge of the ex ter nal world.” 

The pri mum mo vens, the cu pi di tas cog nos cen -
di (“the lon ging to kno w”),xvi re lent lessly pus hes
man to ward the in ves ti ga ti on of the ex ter nal world
and the re fo re the hu man qu est for know led ge is as
old as man. It was aro und the six te enth and se ven -
te enth cen tu ri es, ho we ver, that, as a re sult of the

syste ma tic app li ca ti on of the sci en ti fic met hod and
of mat he ma tics, the ra te at which such know led ge
was ac qu i red in cre a sed dra ma ti cally.xvi i

This in cre a se in sci en ti fic know led ge has be en
con si de red a “re vo lu ti o n” sin ce the eigh te enth cen-
tury. In the 1720’s Ber nard Le Bo vi er de Fon te nel -
le (1657-1757), Sec re tary of the Aca de mic Ro ya le
des Sci en ces, un der li ned the im por tan ce of the de-
ve lop ment of in fi ni te si mal cal cu lus by New ton, Le -
ib niz, Ber no ul li, and ot hers and cal led it “an epoch
of al most to tal re vo lu ti on oc cur ring in ge o metry.”
In the 1750s, Di de rot and d’A lem bert, the two ed-
i tors of the Ency clopédi e, des cri bed the re vo lu ti on
in sci en ce that had be en ini ti a ted in the pre vi o us
cen tury and which they saw as con ti nu ing.xvi i i

As is to be ex pec ted, the me a ning and even the
very exis ten ce of a sci en ti fic re vo lu ti on has be en
con tes ted by so me his to ri ans. The fol lo wing il lus -
tra tes the po int and the con fu si on re sul ting, we be-
li e ve, from lack of any know led ge of sci en ce:

As our un ders tan ding of sci en ce in the se ven te -
enth cen tury has chan ged in re cent ye ars, so his to ri ans
ha ve be co me in cre a singly une asy with the very ide a of
“the Sci en ti fic Re vo lu ti on.” Even the le gi ti macy of each
word ma king up that phra se has be en in di vi du ally con-
tes ted. Many his to ri ans are now no lon ger sa tis fi ed that
the re was any sin gu lar and dis cre te event, lo ca li zed in
ti me and spa ce, that can be po in ted to as “the ” Sci en ti fic
Re vo lu ti on. Such his to ri ans now re ject even the no ti on
that the re was any sing le co he rent cul tu ral en tity cal led
“sci en ce ” in the se ven te enth cen tury to un der go re vo lu -
ti o nary chan ge. The re was, rat her, a di ver se ar ray of cul-
tu ral prac ti ces ai med at un ders tan ding, exp la i ning, and
con trol ling the na tu ral world, each with dif fe rent cha r-
ac te ris tics and each ex pe ri en cing dif fe rent mo des of
chan ge. We are now much mo re du bi o us of cla ims that
the re is any thing li ke “a sci en ti fic met ho d” – a co he rent,
uni ver sal, and ef fi ca ci o us set of pro ce du res for ma king
sci en ti fic know led ge – and still mo re skep ti cal of sto ri es
that lo ca te its ori gin in the se ven te enth cen tury, from
which ti me it has be en un prob le ma ti cally pas sed on to
us. And many his to ri ans do not now ac cept that the
chan ges wro ught on sci en ti fic be li efs and prac ti ces du r-
ing the se ven te enth cen tury we re as “re vo lu ti o nar y” as
has be en wi dely por tra yed.xix
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The “old fas hi o n” vi ew of the Sci en ti fic Re vo -
lu ti on and its im por tan ce is still held, ho we ver, by
so me: 

The Sci en ti fic Re vo lu ti on is the na me gi ven by
his to ri ans of sci en ce to the pe ri od in Eu ro pe an his tory
when, ar gu ably, the con cep tu al, met ho do lo gi cal and in-
s ti tu ti o nal fo un da ti ons of mo dern sci en ce we re first es-
tab lis hed. The pre ci se pe ri od in qu es ti on va ri es from
his to ri an to his to ri an, but the ma in fo cus is usu ally held
to be the se ven te enth cen tury, with var ying pe ri ods of
sce ne-set ting in the six te enth and con so li da ti on in the
eigh te enth. Si mi larly, the pre ci se na tu re of the Re vo lu -
ti on, its ori gins, ca u ses, batt leg ro unds and re sults vary
mar kedly from aut hor to aut hor. Such fle xi bi lity of in-
ter pre ta ti on cle arly in di ca tes that the Sci en ti fic Re vo lu -
ti on is pri ma rily a his to ri an’s con cep tu al ca te gory. But
the fact that the no ti on of the Sci en ti fic Re vo lu ti on is a
term of con ve ni en ce for his to ri ans do es not me an that it
is me rely a fig ment of the ir ima gi na ti ons with no ba sis in
his to ri cal re a lity.xx

His tory con sists in the re cord and analy sis of
past events. It is ob vi o us that it sho uld be ob jec ti ve,
that is, si ne ira et stu di o,xxi but it is al so ob vi o us that
the term “ob jec ti ve” sho uld be con si de red as me a -
ning “as ob jec ti ve as pos sib le” be ca u se each his to ri -
an se es events thro ugh the prism of his be li efs and
back gro und. This, ho we ver, do es not me an that, for
examp le, the im por tan ce of the Ro man Em pi re to
the his tory of the West is a “so ci al cons truc t” or that
Ca e sar, in re a lity, li ved to a happy old age.

Whe re as the na tu ral phi lo sophy of the Midd -
le Ages did not ava il it self of mat he ma tics and ex-
pe ri men ta ti on, du ring the Sci en ti fic Re vo lu ti on
tho se to ols be ca me wi dely used in the analy sis of
na tu re, which ga ve ri se to what we call sci en ce.
New ton’s Prin ci pi a Mat he ma ti ca was, in fact, re-
gar ded as the mo del of the new mat he ma ti cal ap-
pro ach to physics.xxi i

We ha ve men ti o ned el sew he rex xi ii that a phe-
no me non that pla yed a sig ni fi cant ro le in the re-
birth of ob jec ti ve in qu iry at the end of the Midd le
Ages was a we a ke ning of re li gi o us be li efs. This sho -
uld not be in ter pre ted as me a ning that ag nos ti cism

or at he ism be ca me pre va lent, but only that tra di ti -
o nal re li gi o us be li ef we re qu es ti o ned with in cre a -
sed fre qu ency rat her than un qu es ti o nably
ac cep ted. This phe no me non, which we ha ve se en
de ve lo ping thro ug ho ut the Re na is san ce, con ti nu -
ed in the se ven te enth cen tury and the Sci en ti fic
Re vo lu ti on.

This way of thin king abo ut re li gi on did not de-
ve lop in a smo oth, prog res si ve way over ti me but
sho wed con si de rab le va ri a ti on in dif fe rent aut hors
and sci en tists at va ri o us ti mes. The dif fi culty Ga li -
le o had in ac cep ting the li te ral truth of the Bib le
and his prob lems with the Church are well known.
Kep ler still ac cep ted tra di ti o nal be li efs, whe re as
Des car tes ex pres sed skep ti cism at le ast con cer ning
so me (e.g., the be li ef in mi rac les), and New ton ten -
ded to ward Ari a nism. It is to be un der li ned, ho we -
ver, that they all pro fes sed to be Chris ti ans and
re li gi o us. Gi or da no Bru no, on the ot her hand, re-
jec ted tra di ti o nal re li gi o us be li efs.

The we a ke ning of re li gi o us be li efs sho uld be
in ter pre ted, the re fo re, as me a ning that the ab so lu -
te cer ti tu de of fe red by re li gi on con cer ning na tu re
and the uni ver se was not au to ma ti cally ac cep ted
and that man star ted to lo ok for exp la na ti ons ba -
sed on ve ri fi ab le em pi ri cal da ta. 

Part of the Sci en ti fic Re vo lu ti on con sis ted in
the cre a ti on of aca de mi es and sci en ti fic so ci e ti es,
es pe ci ally in the six te enth, se ven te enth and eigh te -
enth cen tu ri es. Alt ho ugh few are fa mo us (e.g., the
Ac ca de mi a del Ci men to, the Ac ca de mi a del la Crus -
ca and the Ac ca de mi a de i Lin ce i in Italy, the Ro yal
So ci ety in Eng land, the Académi e Fran ça i se in
Fran ce), the ir num ber was very lar ge. In Italy alo -
ne, May len der lists well over two tho u sand dis tri -
bu ted in abo ut one tho u sand lar ge and small
com mu ni ti es.xxiv

The es tab lish ment of the se so ci e ti es was the
re sult of the new spi rit cha rac te ris tic of the Sci en -
ti fic Re vo lu ti on.xxv

The con tent of this es say will be fo und in Vo lu -
me VII (Se ven te enth Cen tury Me di ci ne) of: Pli ni o
Pri o resc hi, A His tory of Me di ci ne, Oma ha, Ho ra ti us
Press, sche du led to be pub lis hed in 2011.
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i Se e, for examp le, Pli ni o Pri o resc hi, A His tory
of Me di ci ne, Oma ha, Ho ra ti us Press, Vo lu me
I, Se cond Edi ti on, MCMXCVI, Fo re word.

ii Se e: Da vid C. Lind berg, The Be gin ning of
Wes tern Sci en ce, Chi ca go, The Uni ver sity of
Chi ca go Press, 1992, pp. 1-4.

ii i In this dis cus si on we will of ten use sci en ce
and sci en ti fic know led ge in terc han ge ably.

iV Se e Pli ni o Pri o resc hi, A His tory of Me di ci ne,
Oma ha, Ho ra ti us Press, Vo lu me V, Se cond
Edi ti on, MMI I I, Ge ne ral Conc lu si ons. Al so:
“The be li ef that sci en ce was ine vi tably prog -
res si ve was gi ven ca no ni cal for mu la ti on by Ge -
or ge Sar ton in The Study of the His tory of
Sci en ce, first pub lis hed in 1936…. This na i ve
vi ew was ec ho ed by phi lo sop hers of sci en ce
who po in ted out that con sen sus was pos sib le
in sci en ce but a for lorn ho pe el sew he re. They
cla i med this was the ca se be ca u se sci en ce de -
alt with mat ters of fact (as op po sed to arm cha -
ir the o ri es) and re sol ved its dis pu tes by
in vo king ap prop ri a te ru les of in fe ren ce ins te ad
of me re rhe to ri c…. The pen du lum swung from
high-min ded lo gi cal ri go ur to trendy so ci o lo gi -
cal de ter mi na ti on. Sci en ce on ce the pu re light
of ra ti o na lity, be ca me a ga rish sign that was
tur ned on and off by con ce a led pul sa ti ons in
so ci ety.” Wil li am She a, “Du bi o us Re vo lu ti on,”
bo ok re vi ew of  Ste ven Sha pin’s, The Sci en ti -
fic Re vo lu ti on, in Na tu re, 385, p. 312, 1997.
“….Sha pin [Ste ven Sha pin, The Sci en ti fic Re -
vo lu ti on, Chi ca go, The Uni ver sity of Chi ca go
Press, 1996] se es sci en ce as a system of pro-
vi si o nal be li efs and not a gro wing body of
truths abo ut na tu re.” Wil li am She a, “Du bi o us
Re vo lu ti on,” bo ok re vi ew of  Ste ven Sha pin’s,
The Sci en ti fic Re vo lu ti on, Na tu re, 385, p. 312,
1997. The post mo der nists be li e ve “that such
phe no me na as sci en ce, know led ge, evi den ce
and truth are so ci al cons truc ti ons, in so me sen -
se or ot her which imp li es that one sho uld re-
ject the ide a that sci en ti fic prac ti ces ac hi e ve an
ap pro xi ma te rep re sen ta ti o nal fit, of so me sort
or ot her, bet we en the con tent of sci en ti fic the-
o ri es and the world or re a lit y” …. “the fin dings of
work in the sci en ces are de ter mi ned exc lu si -
vely, or in lar ge me a su re, not by the “facts,” but
ins te ad by re la ti ons of so ci al po wer wit hin the
sci en ti fic com mu nity and the bro a der com mu -

nity wit hin which re se arch is con duc ted.” Ric -
hard Boyd, “Sci en ti fic Re a lis m”, The Stan ford
Ency clo pe di a of Phi lo sophy (Sum mer 2002
Ed.), Ed ward N. Zal ta (ed.),  URL= http://pla -
to.stan ford.edu/arc hi ves/ sum2002/en tri es/sci -
en ti fic-re a lism/. 

V In 1908 Du hem sa id that “sci en ti fic prog ress
is li ke a mo un ting ti de, whe re wa ves ri se and
with draw, but un der this to-and-fro mo ti on the -
re is a slow and cons tant prog ress.” Ilk ka Ni i -
ni lu o to, “Sci en ti fic Prog ress,” The Stan ford
Ency clo pe di a of Phi lo sophy (Spring 2007 Edi-
ti on), Ed ward N. Zal ta (ed.), URL  =  http://pla -
to.stan ford.edu/arc hi ves/spr2007/en tri es/sci en
ti fic-prog ressl/. 

Vi Pli ni o Pri o resc hi, A His tory of Me di ci ne, Oma -
ha, Ho ra ti us Press, Vo lu me I, Se cond Edi ti on,
MCMXCVI, Fo re word.

Vi i The word “trut h” is in qu o ta ti on marks for the
re a sons gi ven be low.

Vi i i Pli ni o Pri o resc hi, A His tory of Me di ci ne, Oma -
ha, Ho ra ti us Press, Vo lu me II I, MCMXCVI I I,
Fo re word.

ix As men ti o ned in the Fo re words of Vo lu me II -
I and VI, the term is a re fe ren ce to Eng lish and
Ame ri can po li ti cal par ti es of the eigh te enth
and ni ne te enth cen tu ri es used with con temp -
tu o us me a ning. For a dis cus si on of whig gism,
se e: A. Ru pert Hall, “On Whig gism,” Hist. Sci.,
XXI, 46-59, 1983. 

x For a dis cus si on of “Whig gish his to ri og raphy,”
se e: Ernst Mayr, “When is His to ri og raphy
Whig gish?” Jo ur nal of the His tory of Ide as, LI,
2, 301-309, 1990.

xi It is of in te rest that the term “Whig gis h” as ap-
p li ed to his tory go es back to 1931 to H. But ter-
fi eld, The Whig In ter pre ta ti on of His tory,
Lon don, 1931. Se e E. Mayr, “When is His to ri -
og raphy Whig gish?” Jo ur nal of the His tory of
Ide as, 51, 2, 301-309, 1990.

xi i Ro se-Ma ri e Sar gent, The Dif fi dent Na tu ra list:
Ro bert Boy le and the Phi lo sophy of Ex pe ri -
ment, Chi ca go, The Uni ver sity of Chi ca go
Press, 1995, pp. 11-12.

xi i i Ro se-Ma ri e Sar gent, The Dif fi dent Na tu ra list:
Ro bert Boy le and the Phi lo sophy of Ex pe ri -
ment, Chi ca go, The Uni ver sity of Chi ca go
Press, 1995, p. 216.

xiv Examp les: Lor ra i ne Das ton, “On Sci en ti fic Ob-
ser va ti on,” Isis, XCIX, 1, 97-110, 2008; Ste -
ven Sha pin, The Sci en ti fic Re vo lu ti on,
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