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IDEQLOGY AND SCIENTISM -
EDUCATIONAL ASPECTS OF 3CIENTIFIC, ASSOCIATIQNS IN ENGLAND
. c. 1660 - 1851 - .

L e ‘r

¥

John R. de~l§;5°th? " K

+ . -

l,.-,It is the purpose of this thesis‘tq illué&rate
the role  of class ‘inte‘rest m the QeveiOpment of scientific
and techoicai education. This is done through‘an‘investi—
gaoion of scientific associationsxin Eogia;d from approx-

imately 1660 - with the emergence of the Royal Society,

to 1851 - which is the year of‘the Great Exhibition. of

~

London. Emphasrs—ts placed throughOUt on the nature of

.structural domination in an increasingly technocratlc

sotiety, and on the subsequent reébonseé of the various

social'clasées to- a rapidly changing social-power

‘rélationshib which was reflected in production techniques.

These differinyg perceptions and social actions are

described in terms of class-specificJscientistic ideology

’and scientism. The pers ective is essentlally Weberlan,

.and draws on the work f Herbert Marcuse and Jurgen

Habermas. . »
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’ T "Education and science so naturally
o ) ‘assoc1ate themselves in the mind  «
o 'that it'is hardly possible. to dﬂscuss
' ‘the latter as 1ndependent Of the . ‘
{ former. . . ,

’ , v ' . Nature 1870 1

"That tﬁe ‘state of knowledge in any

‘ " country will exert a d%yective

, ‘ infiuence on the general system of
: instruction adopted in it, is a

principle too obvious to 'require

investigation."”

\ Charles Babbage 18B0

/

£

The most powerful force shaping people's lives
ﬁoday is science when applled to 1ndustry.3 Indeed if
ﬁay be fairly stated that this relationship lies at the
/core of this éssay. However, due to the complex nature
'of the 'system interaction' involved (ellowipg-for a

‘rather liberal use of the wbrd 'system' to refer tq

0
.

[~



classes rather than academic classes. Education, when

science, industry, and society), this assertion. of
centrality rﬁ@ains mute until it is ‘animated' by more
precise direction and definition.

\ ¢
, Firstly, what this thesis is 'about' is education -
not education in the narrow class-room, curriculum sense
!

(although this is certainly involved), but rather. ‘

education in the broadest sense of the word. In taking

3 -
. -

this perspective, we fiﬁd;ourselves more generally

-~

focussed upon questions which revolve around.the soéiety
a .

as a whole - rather than the- individual; around social

viewed in this light, takes on a whole ‘new dynamic:

-

quality which stems from the tremendous'diversit§ of .

human interést, motivation, and activity - what many

sociologists refer to as ‘social aqtion'.4'As Harold

Silver encourages, "it is necessary....to see education .
: : y

not'jﬁst 'in context' (with all the lack of ielationshiﬁs‘

R4

that the phrase implies), but in society, as something

of society, as forming and being formed by society."?

-

. Seeondly, our concern for education as a social
component will be further'guided by the fact that we
; . . ’ .

will, throughout this essay, emphasize the role of

science as a determinant (or, at least as a co-determinant)

t

of the form and purpose, of education as a respondent

-l
- > v

1

-
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to social needs. What thls‘umplles is that, in the pages
that follow, 'science' will not be portrayed as a cold,
. s )

objective activity. While. this study accepts the-

", elementary definition of 'science which refers to the

[y

& >
, organlzed attempt to explaln rnatural and physical

phenomena, 1t does not accept the numerous myths whlch

see science as being soc;ally-removed and value neutral, 6

,.

‘is pursued by people who are themselves willful

part;cxpants 1n a highly integrated and hlghly complex

5001al order. Thus, sc1ence - like educatlon - is \

considered as a social institution which is d;rected

' ‘ r
by soc'z,az actlon. : v

Finally, it 1s important to remember that this
thesis is historical. It %1ll4not deal with education
and science as thefcpw,' nut rather, with education and
scienoe asﬁthey were. Thii/ooes not undermine the -
usefulness of the work ny‘operating«as some vapourous

; .
academic altitude (to put it pejoritively). Au contrairve, -
before being able to full§\understand and appreciate our
current place in histo;y,.ﬁe must first consider from
whence weloame -i.e. we must establish an historical

context. The integration of society, education, and

science is not new, and therefore an historjical

. Rather, science is seen’ﬁ‘&e as bexng an act1v1ty whlaﬁ“““\\<
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approach is .entirely.uapp’ropriaﬁ'/te if jwe ‘are to comprehend

(or attempt to comprehend) where we (Mankind) have been,

where we are, and (possibly) where we, are going.

The Oxford English Pictionary offers.many definitions
. for the word 'history', among.them being (in composite
_form): "A written narrative constituting a'continuous
-4 [ .

! me't.hodical record, in order of time, of impoertant public
Fe
events, especially those connected with a part;cular

hunan afﬁalrs or actions." There is much mpln.cn.t in
this definition, among the most important concepts in

terms of this ssudy are (1) that history is concerned
[ (»‘ > ,

with social action, (2)-that history attempts to explain

this aqtion, and (3) that history attempts to'explain
' ' 5
szgntfwant socdial events. ‘ o

One niight ask 'what J.s important or 51gn1f1cant

about science and educatlon in an hlstorlcal context?'

.

' The answer to thls query is: espgc:Lally simple when we:

recall - as was stated at the outset - that sc1ence

N L
(with educatlon in close pursult) is a prime mover in
!

’ contemporary soéiety. However, this response can be
; ; \

further explicated if we reflect upon the significance'

, of the dates fixed upon to frame this study "(i. q 1660 -

1851). o

¥

countl:y. ..».That branch of knowledge Whlch ‘deals w:.th. ces '
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- heart of power and the ecoB9my, to a secular,'rafionalist,

T .
Although some scholars - such as A.R. Hall8 - "

. / - .
place it earlier, the recognizeable commentement ot

2

. e ) .
western society's transfer from a belief system which

»

found real estate, and (later) mercantiLism, at the

- Py

inauStiial system which remains dominant today, can be
firmly established in the seventeenth century. In the
‘early years of ‘our period (i.e. c.1650), the beginning
of the general soc1al Shlft from a sacred to a secular
'bellef system” can be seen in the move by the 'progressive’
-intellegensia away from metaphy51ca1 problems and towards
‘- those of'more‘physical or }pertinent"cqncern; from gn
interest in theology and the .classics, to economicsuend.
techn.ology.9 These individuals‘were, as we shall see, ;o
nurtune and develop Rationaligm from the Baconien'nétiqn

of the 'Science of Man' which empha31zed the 1mp6§;ance

of practicality in 1nte11ectual pursults. In this new
s

.conceptualization of problems, the Supernaturalistic

reacti$n to the unknown was relinguished in favour of
. ) Ve

5
experience and empiriéally derived knowledge. :

’.Throughout our period (i.e. 1660 = 1851), Rationalism

" .

gained definition and momentum, and more importantly -

.

social acceptability. So much s6 that by the nineteenth-

cdentury, science had become essentialiylthe major form of

2

ot
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. study is no exceptidn) the tremendous diversity and-

‘social cognition. By this time, Rationalism had become
Ut;litarianism éndxhad found a strong voice in Jeremy , -

Bentham and the Cult of Benthamism. Where Rationalisp’
° e
’ had been strlctly‘concerned with science and technology,

-

~Ut111tar1anlsm'was more involved with the appllcatlon -
of what was popularly perceived as being 'scientific
gﬁmethqﬁolog&; to problems.in the .social, economig, and

) "- N l . . ' L)
political arenas. 0 This social use of science can be

.

readily recognized even today as being 'the norm'. Thus, '

‘' to return to the original question, we.can now see -

even from this cursory outline’- that the study of

science and education in an historical context can

potentially“provide insights into a relationship which
profoundly affects today's socxety The relatlonshlp

l~ [+
- being the interface between science, educat;on,zané
Al . ‘

a

! society.

«

vt : : 3

It is easy to speak of 'sbciety"as if.it were a

single-celled organism, or :;a 'black box'll; whicn

' 4 ! B - L 18

displays very simple stimulus/response correlations.

Nevertheless, it ig_egsentia=l -for all researchefs who
' ~ . s rd - *

. : .. .
- work with 'society' to constantly keep in mind (and this *

1, a; -

highl} variable nature of society and of its components.

- . .
; . . )
¢ .~ . N\ -

, Y-

™~
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In view of this; awesome complexity, it would appear

e

that all the researcher can do - at least at this stage

of human development - is. to acknowledge the overwhelming

multiplicity of man and his world, and then to continue
to ;poke and pry' in an attempt to understand our . )

<

individual and collective nature. . - .

Undaunted by-this reminder of our limitations,
L« ]

‘the phi}osopher~- the ecientist -_the poet - the

.sociologist - 'and others continue to work on problems

concerning 'eocietyﬂ; In sb doing, they erect crude
/ N Al ‘

models which are intended to replioéée% in' form and

. function, the sociaI'stitucture.12 Thése models, though "

y ke . e
perspectlve . -

i madnys ways simplistic, are honest attempts to weave

r

a three-dimensional tapestry depicting human existence
y R . . !

in all of its forms. Each model necessarily"begihs"

somewhere, and therefore réflectS'tﬁe bias or poverty ° ‘

of describing a multifaoeted ‘ofganism' from one
o . \
Such'social theories may argue £rom economic . -
dete;mlnlsm, social determlnlsm, rellglous determinism,
historlcal determlnlsm, aJd so on.' However, one of\the“
mosp frequently adopted social theories involves the
notion of 'social'oontrol'_ This prroach takes on

many forms (e.g. economic, polltlcal technologlcal

v . . .
B
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. . y ,
religious, or structural determinism) and may indeed\xk

fimd definition in any number. of combina¢ions.'As a ™

uéociél‘th%9ry, 'social control, is by. no neans withouﬁ

its critics, nor is it genefally accépted. But: it has
been used, w-develc>ped and re-deflned by a number of

&
in¥ luentail soc1a1 thlnkers - among them.being Marx,
Weber, Marcuse, and Habermas. The basic premise of this

rtheory is that, as the,nam? suggests, groups of

individuals within society are made subservient to

& N 1

other groups or ipdivfduals and that they are kept in

[l

-

this %Esition by (usually) a combination of economic,
. ey ) :

political, technoloéicgl, or ideological constraints.
. .
These constraints may be imposed consciously.or

unconsciously, physically or mentally, directly or

strycturally. ' - ‘ )

- © '
Having moved rather quickly from science and

education to social control, it might reasonably be

asked 'how is soc1al,theory relevant to this eassay?'

~

Again, the answer is dﬁ%ect and simple. As we will b

recall from tﬁe-definition cited earligr,,'history'

attempts to epoau1 social events. In order to do'so,
it is generally accepted13 that social theory - llke
a gradﬁhtgd transparency - must be overlaid onto the

event or series of’eveﬁts in order to 'measure' and

"’ ’
4

'_‘ ﬁ ’T\\. - ‘ “
N L

. ﬁ' I . ‘ ‘

%
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evaluate ‘their significance. 'Hence, in the case of this
1 . ’ - ‘€/

! ) <, .
essay, we have chosen to ap%}y one version of the

theory ¢ social control (the transparency) onto a ,

series of events in British history which are frathed by
thé years 1660 and 1851. It may be useful to imagine
that the ‘unit of measurement' along the x-axis is

<

education, and along the y-axis is science, and that it

will largely be the correlates in which we are interested.

. .Over the periodtgf,qur concern, it is these points of

\
-

correlation that can be’ seen in the.mind's eye as
repregehting the co-deveiopment and p;ggressive’
institutionalization of science aﬁ? education. .
Thereforé, this thesis will not only be concerned |
wit£ simply the imposition of social control, but will.
(perhaps, ﬁoreiéyporpantly)-be concerned with the evolution
and <impaet of sgience and educat;pn on sbciety to such ‘

v

a point where, in the latter years of this study (i.e.

"post-1800); a social control scenario can be realistically

discussed.:&y ‘realistically"' we mean that pre~1800,

science and education were not sufficiently defined or

N

- Lt v
developed to seriously consider them as major instruments

5

for social control. . . L

In talking of social pontidl, the method of control

e : & \
with which this essay will be concerned involves - as

! . o

—
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the title states - ideology and.zcientism. These terms

a -
~ - . R P

have a familiar ring to them, but upon closer examination

[+] .
it becomes clear .that they both require more precise
\ ¢ -

definition. )
\

lﬁs was mentioned earlier, most social theories a

su%fer from the weakness that the& represent only one

thé definition of ideology which has been selected is
sympathetic to the approach undertaken here. Thig .

definition, articulated by the ﬁéted sociologist Karl

_ Mannheim, reflects a-:class-specific orientation and reads

»

as follows/¥

"an ideology is a complex of ideas
which directs the activities of men
. tgdard the maintenance of their position

in an existing social order." 14 .

Following this definition and‘the ihplications‘

i

- refered to above regarding science and education, this

»

thesis will trace the co-deyelqpment of education aqd
éqience toward a Rationalist society which is itseTE
guided .by ‘'science' in itsdbroadest sense. In this -
cpnceptiop, science will be intefpreted as developing

a dbminant, class-specific ideology and education will.

"be viewed as supbértiﬁg and transmitting this ideology.

— In any theory of social control‘-,whefher the

N N [}
\

14

'perSPective. This presentation is no exception, and thus,

-
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calling it a 'scientism’'.

class.

-

educational or social imposition is direct of 'structurel' -
there husq'exist a notion of the ''controller' and of the
'controlled'. Our model will suggest that it is the ‘ h
emerging middle-class.professionals/indﬁétrialists we'

develop and use the scientific ideology, and that it is

"the workers who are subjugated. However, as our definition:

of ideology stipulates, the working class camot share

the dominant belief system, and therefore, we have

L)

differentiated the value system which tlfey develop by
L)

Strictly speaking, 'scientism' refers to the "slavish
imitation of the method and language of [natural] sc1ence,

AL

especially by social scientists.” nl3 However, we have
adopted a somewhat tempered definiéipn of the term as .
meaning simply the miéunderstanding of scientific or

(in the case ef social aBplications)pscientistic

pr1nc1p1es. In this conceptuallzatlon, a mlsunderstandlng

of the concepts which direct society is sufficient to

render and maintain a subservient working class to. the

benefit of the dominant professional/industrialist

"In order to focus on the co-development and
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scientific associations in Britain from approximately
| ¢

'
v

1660 - the year in which the Royél Society was formed -

'

» to {1851 - the year which marks the Great London . .

1

Exhibition and (approximatdly) the end of the Mechanics.'

Institute Movement as a major form of ﬁ#fking class

" scinence and technical education . WitHhin this ‘framework,

it is therefore the purpose of this thesis to show that:
(a) the professional/scientific ideolgy which is

" generated and utilized by the emerging middle class is

LY

modified as it filters down to the lower levels of socieﬁy, //

and, that (b) £he majo; secular belief system which . /

ultimately reaches the working class (through educatio?/'

s

and other cultural vehicles) is a scientism, or scienylfic
misunderstanding designed to perpetuate a social sy;éem

based, upon professional class privilege, ' '//

Evidence which supports this 'social contrgl! scenario
will be presented through a close analysis of /the extehsive’
literature, focusing primarily on the following:

(1) Associational membership -/In this regard
attention will be paid to the/éocial background
and occupations which are involved in the various
societies. Statements made by the management of
associations regarding desireable membership
will also be examined. .

4 S .
(2) The stated purpose of the associations as
opposed to the actual activities. : '

(3) The content of ‘group publications as a
measure of the group perspectives.

4
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Takeﬂ together, these provide vaidable indibies of the
sorts of questions which interest this stﬁdy. The main .
sources being qéed are ;ecsndary, and therefore this
thesis wil};be largely a wérk of synthésis - Felying
on the l&bours of mﬁny scholars. Archival and_other .
. prima;y sources will als& be'dra&n’ugon; although mostly

in an illustrative fashion. .-

A
. , .
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LITERATURE .
A *
By way of primary material, newspapers, jourhals,
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¢ + and (to a lesser extent) books, and magazines haye

been extrénie]_.y' useful in.providing insights into the

. _
views and issues which gained currency vi,%;_the period

4

- 'of our concern.
.Among the‘ newspallpers uf;ilize'd wer; the Mmnghester
Mrcury and the Le.ed,s./ Meroury (1754 - 1791)', the &erlng
Chromicle (1820s), the Northern Star (1838-1846), and the
Beehive (post~-1840); while primary magazines include
\Blackd ood's Edirb-urgh Magazine (1820s), the Edirb urgh Revia

(1840s), and the Mechanics' Migazine, Musewn, Register, Jourmnal,

J

2 and Gazette (1830s). Also of assistance ‘were the Mmoirs

o4

of the Literary and FPhilosophical Society of Mmchester ,(1780s)

Al

and the Transactions of the Royal Society of London (1665 -
1851). ‘

Better known, but only of help in an indirect sense
. . ”

were Adam Smith's Wealth of Nations (1\V76) and Thomas

-Malthus' Essay on the Principal of Population (1798). The
. " works of Charles Babbage (1830, 1851), W. Hutton (}783),
"J.W. Huds~on (1851) , James Hole (1860), and Sémuel Smiles
(1866, 1885) were also chtriSutive. ‘
:’v" b ‘ The secondary literature on the various aspects of
;. | ‘ » sncience, technology, and education during our period

is indeed extensive, However, in the history of

education, there have been some outstanding contributions
. \ , ‘

'L 14 -
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ma@e by }seeﬁiﬂglyf a handful‘gf scholargv | Lt
The folibwipg afe émong the essential reading iﬁ

the field of the history of educat%on; J.W.‘Adamsoh
(1921 &»1930);\g§rgaret Hddgen (1925), Mabel Tylecote ~
* (1957), Thomas’Kéziy‘(1957 & L96§), Stephen Cbtgrove
(1958}; Brian Simon (1960 & 1965), Harold Silwver (1963,
1965, 1970, & 1977) , J.F.C. Harrison (1965 & 1971),
Nicholés Hans (1966), P.W. Musgr&ve (1966%, J. salt
(1966+& 1971), and Ian Inkster (1972, 1973, 1976, &
1977). - , ) | ,
‘ This list would be‘incomplete if it neglectea tp'
include the prolific pens of G.W. Roderick and M.D.’
Stephens (1970, 1970, 1971,.1972, 1972, 1973, -1973, ‘
1973, 1973, & 1974). Other good. works are those of
R.D. Roberts (1901), Olive; Stanley (1923), T.H.
Huxley (1924)L Eduard Lindeman (1926), Joseph Hart
(1927), H. McLacﬁlan (1931), F.W: Reeves; T. Fansler,
and C.0. Hould [ The Regents Inquiry ] (1938), H.C. Dent

(1946 & 1949), Robert Peers (1958), Theodore Schultz
'(1963), M. Argles (1964), Sidney Pollard (1968),
A.E. .Dobbs (1?69), Joan Simon (i97di, John Lowe (1§70),
W.H.G. Armytage (1971), C. Webster (197f), Clifford-
Vaughan and Archer:(Eds.)(197l)é Margaret Gowing (1978){

Richard Johnson (1979), and R.A. Thomas (1979).

o




subjects which, in éome way, deal with ‘our central

'and many studles have been of great use in the

T 3Gy

/ . 3

Useful, though not essential, readings are.J.N.

Hays (1964),.L.J. Hume (1967), A.R. Marcham (1970), s

'D.J. Rowe (1970 & 1973),'B. Rosen (1974), D.G. Long .. ‘/ ,

(1977), W.H. Brogk(1979), and B. Taylor (1979). g
The works indicated here cover a broad spectfum of
theme of education and scientific aséociations from

1660 to 1§51. It should be mentioned that this listing
.

\

is in no way exhaustive or complete, however, the /

studies. indicated are among the more helpful.

On the questions surrounding literacy and education,

- a t0p1c which carries direct implications for our

study, the work of Patricia HOlllS, espec1a11y ‘with
respect to working-class radicalism and the press (1970,
1973, &« 1974), as well as the’major contrlbutlons made

bg R.K. Webb (1968), Lawrence:Stone (1969), and Thomas"
iaéqueur (1976) are highly recommended. Also worth

review are the bookg by B. Farrington (1949), R.C. -
Cochrance (1956), and James McClellan (1979).

‘The history of science is also well documented,

preparatlon of this thesis. Although little dlrect

" attention is paid to education (either formal or

informal), the information does lend itself to -

\‘
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interpretive educational analysis. Some of the more

»
4 -
“

Aa

pfominené and useful wofks.are those by‘J.D. Bernal
(1946 & 1971), the Clows (1952), ﬁ}S;L. Cardwell
(1957, 1971, & 1972), J.G. Crowther (1962), paV1d
Landes (1969), Robert K. Merton (1968’ 1970, &-1973),

]

ﬁ%hn Osbourne (1970), Alan Fergusoﬁ (1972), Jonathan s
ané'Stephen Cole (1973), Richard Whltley (1974), \:\ 1/',
Barry Barnes (1974), and Edward Hughes (1975) . Other i
‘essentlal readings included Joseph Ben?Dav1d (1956),
Barber and Hirsch (1962), J L Cllfford (1968),

Musson and Roblnsono(l969), Dav;d Knight (1970),’. U
Peter Mathias (1972), Teich and Young 1i97}), Jacob'
Bronowski (19?5 & 1979), as well‘as_the edited works

by Jones and Cohen. (1963) and Basalla, Coleman, and

Kargen (}é?O). ‘ i - |

‘ Pertinent supplemental material can be found in

I

G.N. Clark (1937), W. P. Jones (1937), James Kendall

" (1942), G.A. Foote (1952), A. WOlf (1962), Witt

Bowden (1965), M.W. Flinn (1966), A.R. Hall (1970), " /T> ”
and Bernard Gendron (1977).
There ex1st less numerous, though nonetheless

excellent studles on scientific: societles- both in

. general and in partlcular. Among these, some authors

have acknowledged the educational importance of

'

e ’ "'17“"' . ﬂ. ' " . “
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" include T. Martin (1944), .D. Thompson (1957), and

)

their worke and ‘have thus pa;d akrleast passing
atfention’to the implications and problems of adult
learning. This h;s“ushally been done in an
iﬁtegrative,menner. Among tHe best are Eric Robineoe

(1953, 1954, 1955, 1955, 1957, & 1963) and Robert E.

Schofield (1955, 1956; 1957 & 1963) The works,of

N

'Ian Inkster (1977) and A D. Orange (1970) also focus

on prov;ncxal SC1ence. -

Good.stud;es which- focus on aspects of the Royal
Society of London include A. Geikie (1917), M. Purver
(1967), H, Lyons (1968),\Christophe£ Hill i1968),
Dorothy Stimson (1968), R.M. MacLeod'jl97l),\T.E,
Allibone (1976), and the edited work of Cope apo
Jones’ (1966). It should be cautioned that of the
qbove noted pleces, those of Lyons and Geikie suffer
from extreme prejudloes and invite suspicion regard;ng
their accuracy. Thesé, therefore, must be dealt with
carefully! .

An excellent and useful examination of. the Royél
Institution of Greet‘B;;taip is that of M. Berman®
,(1978)r‘while other worthﬁhile ieedings'on this topic
F. Redlich (1971). v

Among the more excellent social histories covering

_lg_
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;wthls perzod are the works of E. J Hobsbawm (1962 &

however nonetheléss critical in social analysis, have

' [Bronfenbrenner] (1575); D. Allen (1976), R. Porter
f A} .

5

¥
r

1977), E?P Thompson (1968), Harold Perkin (1969), . -

w

and J.H. lem3%(1972 & 1976). Somewhat_more narrowly, ‘ ()'

e

been the sociological perspeétives of Stephen Cotgrove
(1958 & 1976), R.S. Neale (1968), C.M. Turner (1969),
and Arnold.Thackray (1974) )
The economic per;pectlves which speak- to this
study are especrefly well dodumented. The following -
are included among the more noteworthy authers: Asa .
Briggs (1560), T.S. Ashton (1961), Phyllls Deane (1965),
Christopher Hlll (1969), and ‘R.M. Hartwell (19705 . - &' \
Authors deal;ng with more phllOSoﬁhlcal or rellgieus

aspects of science and education jinclude Irene Parker

(1914), D.C.'Somerville (1929), M.G. Jones (1938),

H. McLachlan ‘(1943), R.L. Greaves (1969), C.M. Elliott

'(1970), Elle Halevy (1972), Rlchard Olson (1975),

Harry Payne (1976)., Franklin Baumer . (1977), J J.’

Hurwich (1977), and James Billington (1980) . .
2 . . -
. More general pieces can be'found in Bill Whyte .,

~

(1946 & 1959), B.D. Bargar (1956), M V. Harcourt (1970), ' .

. J. Money (1971), R.N. Prlce (1971), Janik and Toulmin

7
y s

*

(1973), Stephens and Roderick (1974), Martha Ornstein _--

«
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(1978), and a. Tofflér (1971). _ ‘ @
Finai&y,:works which have beem central in the
deve10pment of: a conceptual perspectlve have been
Max Weber s The Protestant Ethic and tl_ze Spirit’ of Capttaazlem
(1958), hls‘essay 'Bureaucracy ' 5}9;6)L,and Herbert "
Marcuse 's Ohe-Dimensional Mam: Stud@ies’ in the ideology of
Advanced Industrial Society (1966)-. ‘ . -
Alep of help in this context were Aldous Huxley s

Brave New World Revisited (1969) and Jurgen Habermas' essay

. Technology and Seience as Idaology, (1971). T
. < & {‘ 13 . » -
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In‘order to approach -an understandxng ﬁf the impacts

of the associational mentallty upon educatldnkl thought,

~

the educational process, and upon the deve],opment -of the

educatlonal system, the following d1v1sxons will be used

to idolate important aspects 6f the discussion.

'
4

°Coneis;c;ent wiﬁh the broadly c@rono}ogical'?qrmat which
éhis presentaﬁion wgll follow, a first chapter will invesfi-
gate the emergence of that typically Eﬂglish iostftutibn ~
: t@é.Club - from withim the coffee-house. Tt %s ip this first
“majoj section that the {oportanéxrpge of the coffee -
houses in supplying an ent;;o;ﬁent which was conducive

-
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\

to the develqphent'éf a vaiiety\of.class—specific

ideologies wiil ﬁe,éxamingd.
. In this context, the discussion will incluée both
éhe'occurraéce of the formal, speéialized‘associations
.as well as the more informal, 'news-oriented' (

gatherings. In order to do so, it will be-necessafy to-

L

introduce the closely associated themes of literacy

and the press, as it is during our period that ‘both

. | ?
the scientific journal and the newspaper make their
appearance. Indeed, these tools (as well as the pamphlet,
. ' : v

ook, and magazine) can be, seen as tserving in the

adjustment (dijruption) of socialy ideologies. - \

the social def nltlon and expectatxpn of

- education), in the re atlon of education and sc1ent1f1c

societies \to economic growth, in the revision of class

b ’ ° B ,
barriers;| and in the resultant awakening of a _ 'new' or
I b * 3 -

'sharpened' middle- and working-class consciousness. ,

I3 i~
' .

- 21 -
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Moving from the general context of the coffee~ Lok

house, the next chapter‘&gl} deal more partlcularly

Wt

w1th the early London-based societies. Spec;flcally,
we will examine ‘the Royal Soéiety of Lorndon (1660).
In so doing, we will direct our attention to thdse
< iéses ‘concerning the Baconian impetus behind the
. formation.of the Royal Soc1ety, the stated intentions
of the founders, membershlp patterns, and th publlshed @
and reported actlvltles. In thls way, we will be able
to ascertaln the exlstence, w1th1n the Society, of any
class-lnterest, be it conscious or‘unconselous; and if
such a pattern is fouh&, we' will thenQEBeetion'whether
‘or not there is any,evidehee to~support the ideological’
interpretation which we are suggesting here.
~ , It is important to note that the sotrqee for thie
‘f | section ere particularly rich as, not only will we be "
dependant upon secondery sources, Lut these sourees
willnbe greatiy supplemented bysthe actual Tnn@&ct&nw
of the RoyaZ Soczety of London which are ava:.lable commencing

with the first pupllcatlon 1n 1665.

L

~ *  The subject of our third chapter will be the

provincial associations. In\thts.section, we will draw,
. 3 B -~
from a much broader sample, dealing especially with

pend T e P

' the Lunar Society of Birmingham, the Manchester Literary

IS . ! b
-

4

. =22 =
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covers the period from 1760 to 1851, For easé of
. . . [ S

" Indeed, this '1ncon51stenpy is, in facE3 quite

4 v R

and Phllosophlcal Socrety,-the Derby Phllosophlcal

Society, and. (for comparltlve purposes) the London-

based Royal Institution of Great Britain.
While, chronologically, the topic of the previous
chapter (i.e. the Royal Society) covers'the,eﬁtire

period of our concern (i.e. 1660 - 1851), our discussion

4

, » 0of the provincial associations ahd Royal Institution

!

.comparitive analysis, the issues whlch drew our

attention regardlng the Royal Socrety will also beu ¢

operatlve here, however,,perspectlves will be almost

v

dlametrlcally oppofed ,as the religious and polltlcal

afflllatrons of the provrnces -differed dramatlcally

N\

from those of London. Nevertheless, after an analysis

of the act1v1t1es of the prOVan1al assoc1atlons,

Kl

striking 1deolog1ca1 and economic 51m11ar1t1es will

]

become'evidept between the provincial’and_London l

‘

societies. n ’ h Co-

-

For example, whxle the professzonal scientific

.1deologg¢ ev1dent wlthln these organizations, some

~

of" the soc1a1 manlfestatlons of their work represent
\

a 51gn1f1cant departure from the accepted value system,

v

‘consistent' with the developing sgientifiq value

—_ - 23'-
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'econqpic, political, and social circles. Indeed, it is

the mechanics' institutes which offer final 'proof' of

in the industrial, or otherwise major cities, represented

'be best exemplified by the confrontation in' the early

system..

A finai substantial chapter will be~devoted to thé
Mechanics' Institute Movement which spans from 1799 to
approximately 1851. It is here that all of the
educational, ideological, econoﬁic, social,” and
politica},trends, which are evident in the earlier
sections, merge. . ' | . \~

ﬁhile not, in the strictest sense, a scientific
assoéiaiion, the mechanics' institutions represent a
natural extension of those societies; natural, that is, .

in view of the increasingly important role which science A

and technology came to play in nineteenth century English : l

the interpretation suggested by this thesis. This is | &

il
found in the fact that the institutes, especially those - '\f

|

\

l

1

a fascinating combination of class-based ideologies, \
. N : . . ) o
Although the notion of 'class' holds almost entirely -1
different copotatioﬂs when used with regards to, say, k

0
the early eighteenth century, the first half of the i

nineteenth century witnessed the development of distinct

groups which, when speaking of mechanics' institutes, can-
. . . ' {

’ .
4

-
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'-Lon@pn Mech;nics' Insﬁituté betwee4 Prancis‘Place'and
Thomas Hodgﬁin. The stgunchly pro-ﬁiddle—clasé Place, and
o " the defiant pro-worker &iews of ‘Hodgkin were eqﬁélly
vibrant in such a way as to leave both value systems '
- °  'highly visible. As Asa Briggs states, "the concept of :

U social class with all its attendant terminology was a

(‘ . product of the 1argé*séa1e sconoﬁic aﬁd social changes
of the late eighteeqth and early nineteenth cénturies;"
With thelf;étpry’replécing the Eraditional 'bonds of
v ’ aétachment' with a neQ ‘cash nexus', the working class
'; ‘ became increasingly unified and the middle class became

. a product of conscious pkideﬂﬁ

C ' During this period (i.e. 1800 - 1851), due to the
' | contiﬁued filtering down to gocieﬁy's 'TBQer' orders of
;sqientized ideas and perceptionS/bf.reality, the
- inaﬁstrial workers (including artisﬁns, operatives, and
| crafitsmen) became increasingly aware of the potentially
liberating force of a scientific or technical education. v
To this group, 'iiberation'.was seen primarily‘in terms
oflecmumﬁc liber&tion, and this ideal embraced a nuhber
¥ . of'aspirétions which ‘can be summ?d up as 'upward social
. C ‘ mobility"'. Thesé a%pihations were not the resglt of a
direct iméositiom-of the pqpfessional/scientific,

N .
ideology ‘upon the workers from above, but were, more

é | |
P S
¢
i
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-
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Qaccurately stated, an imposition which was a derivative
e s

of a social and industrial structure which refleeted the
profession/scientific ideology, and 'imposed' varieties
of educational,‘social, cultural, and moral developments.

Although comparltlvely few (such as James Watt)

’succeeded in fully joining the profess1onal class, they

.

were seen by the- workers -as the real 'success' story.
However, wherfevér these aspiring 1nd1v1duals finally
'arrlved' it can be said that their 'trlp to the top'

was accomplished by embracing the values of the middle

class. In partlcular, .a close analy31s of many of these

indlvuals backgrounds reveals an acceptance and mastery
of the professional/scientific ideology (See Appendix F).
" For the vast majoritv of the working class, this
was not the case. The professional/capitilists who were
encouraging and inviting the further scientization of
society , also became aware. of the potential for'scientificq
and tecnnical education. To this group, the goal was |
increased production:and_worker dociiity. It is within

the context of the mechanics' institutes that these two

. value systems, which first began their development and’
- articulation in the coffee-houses, finally (in the
nineteenth century) became major and opénly conflicting

‘class systems.

L= 26 =
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- THE TRANSMISSION OF IDEAS:

THE EMERGENCE OF THE COFFEE- HOUSE, THE CLUB, AND THE PRESS

"Coffee-houses make all sorts -
of people sociable; the rich
. and the poor meet together; as
R . oL also do the learned .and unlearned.
. It improves arts, merchandise,
' . and all other-knowledge; for
: Cy here an inquisitive man, that
aims at good learnihg, may get
. more in an evening that he 17
: 'shall by books in a month." ’
. . ~

John Houghton, F.R.S... jf

" The Cof‘fee—House and the Clw
Bhe introduction to Britéin ih 1650 of the firét
coffee-house (at Oxford) was .to herald not only the,
emergence of that typically English institution - the
" Club -, and of an effective Presg, but was also to
: ' mark the identifiable beginnings of a new perception

- of Man as a social being, and of his developing'fégard

or education in its broadest sense. .

A

i ‘ ' - It is significant that these trends, though occurring

»

simultangously, and sharing a common environment, were

/

peculiar to two distinct and seperate social classes.

[ The patrons of the more club-like activities were, on

&

r\.

- 27 -
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the wholé, highly regarded professionals and included
. {

amohg them the most renowned dogtors, (natural). philosophers,

_artists, and poets. Individuals such as Benjamin

Franklin, John yggke,/Robert Southey, John Dryden, .and
- /’ .
Samuel Paylor Coleridge are well known to have

i3
\

frequented their favorité coffee-houses. Indeed, fo?
John Locke, one of his diécusgio;: at such an
establishment is sa:fd to have given rise to his Essay
On The Bﬁmrznhdbrshmyﬁng.

At fhe same time, ‘the discovery of the utilitarian
benefits of knowledge or practical infor@ation began‘.
to take place wi?h;n the ranks -of workers,.craftsmen, and

artisans. This is‘nét to suggest that the common
. . L3 B

'scene in a coffee-house was one of strict class

division. Au contraire, it was.here that, perhaps for
the first time, class lines were not rigidly observed,

and the vital, spontaneous expression and discussion

-8 : .
of progressive ideas was the norm.” As Thomas Relly

. , -
states:. "Before the Revolution in 1688,

the coffee-houses were mostly ' : ~
temperance establishments, :
conducted under strict rules,
and priding themselves in their
orderly and democratic character.
Any man who paid his penny,
‘whatever his rank - knight or
commoner, bishop or curate, rich
« merchant or poor apprentice -
was entitled to take.the first

- 28 -
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vacant seat, .to expect civil
conversation from his neigh-~

bour, and to participate in

any conversation that might

be going .on." 19 X ‘ :

However, as the eighteenth-century progressed, the

coffee-houses became increasingly specialized, catering

to specific groups which often crystalized into formal

clubs. Indeed, as David Allen suggests, the early hélf

of the century mlght be described as the ‘age of clubbing’

as every trade and profess:.on had its favorlte coffee-

house at which to meet. As this tendency towards
specialized assemiy grew, there returned a'conformity
and adherence to,the recognition of class distinction.

‘ This shift was not unprovoked. After'the Revpiution
of 1688, many coffee-houses introduéed the sale of
intoxicants and gaming; and open areas within these
establishments gave way to closed-boxes for privatek
conversation. Also, it was at thig time that a broader
represegjatién of éociet} bégap frequenting the now -
popular coffee~houses, and this larger specimen-
included the more crimdnal aspects.

It‘has been suggested thét it was only na£ural éo
expect to £ind an eventual influx of iowér-class‘
individuals; and a simultaneous rise-in the social =’

~

. o . 21 . . Y.
misbehaviour of ruffians. This view, however, finds

o~

~

~



-little currency among prominent historians. As both >

~ L .

~—— )

J.H. Plumb-and T.S. Ashton point out, all classes

were encouraged by their inhospitable and overcrowded

)

living conditions to seek entertainment and relief
from these conditions at the local public house and ;-

coffee-houses. Such entertainment and relief was to

N

come in the form of exchange of opinion. Thus;, it is
felt that voluntary social compactness (as found in

the Club, and as opposed to the <involuntary ‘compactness ‘ ‘
X ) s

as fouﬂ? in inadequate housing) is not only a - - . , Co-

distinguishing mark of civilization, but is also,‘in" . \

itself, a civiliziné force.2?

In order to illustrate the extent to which coffee-= _ , o

“

houses_permeated English soéiety, by the beginning of .

the eighteenth century in London alone, there existed . -

s
-~ f

in excess of 550 coffee-houses (more phanﬁé,ood in ,
England) . And,, in order to present an idea as to the
wide rahge of possibilities which were to be found ‘. ‘
within ;hese establishmegts, J.B. Plumb stateé that f i ‘
"sgme, like Johnson's 'Cigb','adaéd tocour.culturai
heritage; [while]/others, like the apprentiEe's fCock
and Hen', were squalid breeding grounds of c;ime. 23

Nevertheless, this was a period which, bore

-
witness to the emergence of all kinds of clubs and

it
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societies; and a widening concern with science'and
its‘practicai applications resulted in atdecided.
incréase iﬂ the nugber of organizations that paid
particulai até@ntion to the various aspects of ;cience.l
The following merely serves as an example of the
fertile environmeﬁt which coffee~hou;es provided, and -
is not extensive: in 1721, a go;aﬁical Society _
formed and met atrtbe Rainbow’Coffeé—House;'ip 1735, a

Society for fhe Encouragement of Learning was established
.at the Rainbow. Its general aiy was the préﬁoting of

the Aﬁfs and Sciences. In 1745, an Aurelian Society

! '\toqk shape-at the York Coffee-House énd later deQeloped

(in 1788) into the Linnaean Soc¢iety; in 1782, a

Chemical Society.wasqmeeting at the Chépter Coffee-
‘House; and-it was at the Stock Exchange Coffee-House
" and Tavern that Loﬂdoﬁ's Stck Exchange W;S to form.

The scaentific societies which emerged duriné the
late seveﬁteenth~ and early eigﬁteenth—centuries all
éportii/?embers who, invsoﬁe way, fit into what has
Abéén described as the 'gentleman émafeur tra@itionf

‘ Thege included the leading scientists gnd philosophérs
of the tiﬁe, and significantly, many amateurs to thm

natural philosophy had bécome‘a fashionable hobby.

* This was possible as the gqualitative sciences had not

- 31 -
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as yet assumed the level of complexity which ‘they were

later to develop; and therefore, "any educated man with

v

dextrous’ fingers could acquire, without difficulty, a

sufficient command of the subject to experi'ence the

thrill of standing at the threshold,of the urx_}ucnos;an."25

4]
Whether"‘progressive landed aristdcracy or 'maﬁg,iga_l‘
industrialists, . artisans, and craftsmen, they, we{k'\g!/,

.

nonetheless, developing, often throucjh spegfnlation

and experimentation in its crudest form, some sort of

éxpertlse in science’'and technology. At thls same

time, they were developlng their group sc:.ent:.flc
4 -

"ideoclogy.

¢

However, these individuals in no way comprised

the only\ members of society who were interested in’
sciance. A much wider segment of the population-
became enthralled by the wonders and possibiliﬁi(es'of‘
'modern’ science; but having no formal grounding in
the underlying principles involved, these individuals-

(who were generaldy men and women of the middle and

upper classes) could only participate in the Modern

- Age by way of elementar'y lectures’ and spectacular

demonstrations. Here. then lies a good example of
f . .) ’ . € - .
middle-class scientism, as this group wished 3
- ' I
desperately to feel personally involve;_ivin 'Progress’,
' ) ‘ .

i
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apd yet were unable to fully comprehend the wprkiﬁés
\ . ¢ N .
of its prineiples. “-The result was an inmappropriate appli-

~

catjon of what was conceived to be:'scientistic methodology' (i.e.

. ' ?
rationality and empiricism) to.every facet of society.

.In response to the growing interest in science,

13

there arose, a class of itinerant lecturers who were

able to earn a modest livintj by travelling throughout

.

the country and giving scientific lectures, courses,
and demonstrations by subscription. The first such

"lectures that we know of were given By George Wilson

at his London home from about 1690 until his death in .

1711.%In 1691 he publisheé a.textbook for the use of

26
the gerrtlemen who attendec..
wf‘ ‘ v

Initially, in the late seventeenth-century, such

bublic lectures were few, being mainly confined to
the large centers; but by the early eighteenth i
century this began to change and change rapidly. By

mid-century, ‘very few towns were without lectures; to

o

the extent that in 1766, Dr. Samuel Johnson stated

9

“that "people nowadays have. Agot a strange opinion: that

everything should be taught by lectures." 27 and, in g
4 ) z

-~

fact, the majority of lectures were conducted at the

28 -~

.+ coffee~-houses. . ) '

)

Not suprisingly, these lectures were bitterly | ‘
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opposed by the High Church of England as scientific.
rationalism was seén as a danger to religion and to
the existing bureaucratic power structures which the

sacred béliefhsystems Fupported. This fear grew -

considéraﬁly by the last guarter of the century as

-

these public lectures began to shift 4n content from
7 » s [ . . @

e . LT . 5’\ .
science to dlscu5510n§‘of what the working- and lower-

* )

middle-classes perceived as being more tangible areas

'of concern - that'is, political econdmy. Indeed, "what

‘and moral speculafion,* 27 - :

~»

"began as-scientific curiousity oftén ended in political.

-~

This can b€ seen as beiﬁg gspecially'sigﬂificant
in view ‘of the fact that this eqFrging‘appliqation of
rational and empirical inguiry to political and social .

X v

situations was taking place Fgaikgst the backgrodnd of
. i . L B
what Eric Hobsbawm has called the Dual Revolution -

the French Revolution of 1789 and thé British Industrial

Revolution. 3%In this connection, the public lectures

whicﬁ sponsored this focus were not attendéd by the

i !

prosperous or professional clientele, but.were T

directed towards working-class individuals. Iﬁdeéd, it
was probably the high feks, and-npt a lack of interest,

- 5

.whichfinitialiy discouraged the attgndancevdf operatives

L4
and .apprentices.
. .- & . R . R ' r . , \

3
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\
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It was approximately at this point in the develop-

P

' ment of public lectures that Arthur Young ¢bnceived of

..
an. extension of the spirit and method of popular

science demonstrations in which a system of education

would be more adapted to the needs of a town of trade

’

rather than the 'monkish system' which existéd at the
time. 31 . ' ) "
2 o .o
Overall, the impor*tant role of the itinerant

’

lecturer, and of the pﬁblic lecture which, even into

I o

'the 1840s, primarily took place i¥ th%/cbffee-houses,

were seen as being in therpublic' interest; although

n

by the nineteénth—century, lecturers themselves were
mo longer-as transient as they once had begn having
¢ N

bécome contractually attached t6 various institutions.

By this time, however, the content of the lectures

'~ had declined into, phrenology and animal ma,gnetism.32

v

A,

N
The Prgss

The\coffee-houses were to play a significant role

. g e > .
in%*he em rg¢£ce of the newspaper, and it was throug%
. . |

' ¥ I
the unique form of association which typifie4~these

social halls that working-class literacy and political
o /
awareness were to receive a stimulus, Every profession

1

-
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was tp find social and poiitical‘expression in corporate
form within the goffee-houses, despite Walpole'srAnti-
Combination Acts of 1720 and 1744.
{ﬁf o This sort of activity was certainly condoned
within more liberal circles, as we have seen. One
. typicai_example of a popular establishment which
catered both to the working-class and ‘to their)intefest ’
in polifics'caA bé seen in John Freeth;s Leicester .
Arms Tavern: in Bell Streetp Popularly known as 'Freeth's'

a Coffee~House', this establishment was "recognized as

a forum for the transaction of business arnd exchange °

« N

ofhneW%....The interest- of Freeth's House in Eurrent
. . N
. affairs was openly avowed in 1772 by an advegtisement

i - heaaea PbLITICS, which not only stated that its owner
) ‘ kept files of all the London papérs for the previous

thirty-seven years, but also that he received a - ‘)

: » s . . 33
¥ - personal report of speeches and wotes .in Parliament."”

[

At its extreme, this*;ype of political activism

resulted in the formation of Correspondence Societies .

whose general'aims were essenfialryitwo~fold: "to

‘spread Thomas Paine's ideas by reading his works, and

il

to impress the government with the strength of the
o \ public opinion favourable to France. At the same time,

' "-*they kept a' eorrespondence with the National Assembly °
L , ' N ‘u

. '
- " N ~

=36 -, §
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in’Franﬁe, and with the various Jacobin‘clubs."34 There

arose a\large number of less radical and scientifically

-oriented organizations from‘within.the'cofféthouses.

Throughout our pe;iod,‘the coffee~houses were to
‘ remain essentially a meeting—place‘where,the,évents of
the da? were discussed, newspapers read, and news &
gossip exchanged. It was the 'popular press' that was to :
be one of the single most effective distributors of ﬁews,
views, and general information. It s certainly reasonable
to suggest that without such a deveIOpmené, the redeéini—
tion of social ideologies kwhichrwas to take place in the
eighteenth énd nineteenth centuries) could qot¢havé
occﬁ;red. The press, voluntary associations of all kipds;
and open discussion all ﬁerged to fo;m, for the working-. .
class in partiéulér, a new'political and cultural .
experience. Indeed, as Haﬁold Silver points out, “gduca£ion-
[in its fuliest sense] and the press were....the main »
unifying forces of the radical movement." 35 For the middle
ciass, however, this was-nqt so much a 'new' experience as
a broodening of their cultuia; definition. Activites which
] .

+ traditionally had been confined to the aristocracy, such

as philanthroﬁy and 'the Opera', were now zealously pursued

by the emerging professionals. The fruits of their labours
' , - : &~ S
were beginning to pay divicends.

Although not 'a 'radical movement' in the pblitical

sense, the emerging scientific community, and those

&



L N e

i 4 RO R

interested in science, were perhaps the true leaders : P

of the social redefinition which was to become characteristic
4

’ 1

of the period from 1660 to 1851. And& such, the new - !

scientific societies which arose both directly and S

indirectly from the coffee-houses made quick use of
, l .

‘ il
the advantages that the printed word had to offer.

P .
- .
S . :

J

The Scientific Jourgal and Scientific Migazine

This new phase started with the first appearance

pﬁ the scientific journal in the 1660s. Seen guite
naturally‘asla possible‘avenue ﬁhrough which‘to make
scientific work to othérs, its origins can be found

in the éorrespondences between scienéists, and'}ater;

between scientists and a few men who were to become

clearing housesifor scientific information. Cffering - 1

a speedy alternative to printed books-and personal

correspondence, the periodical of pre-1660 gave rise

-

to the scientific paper, with the 'clearing—houses"

fequestiﬁg‘regular donations to be published.

The scientists were not alone in their reading of
N .

these journals, as there_was a great interest also

{ .
among amateurs. These amateurs were, somewhat later,

to include the English ''Romantics' such as Southey,.

'
- . . - t
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Coleridge, and Blake. Interest in science generally

was increased after the first ' number of the Philosophical
/‘ . . s

Z&un;actiohs of the Royal Society (1665). In the physical

sciences, The Pnilosophical Migazine (edited by Alexander

<

Tilloch) was ‘to become second only to the Royal
Society'.;, pub'lication. The PkiZos&phi‘caZ Magazine was
especially unique in that it was ﬁot owned by, or
affiliated with, any institution or scientific body.

The popularity of The Philosophical Magazine, and of
the publications of the Royal Society, the Royal

Academy of Arts, and the Society of Arts, was so

great that many volumes were repeated printed. To ¥

A

illustrate the rapid growth of the scientific journal
(both populér and serious), Matthew Boulton lists a

A

total of seventy-four new journals which originated
between 1725 and the close of the .century. This
figure, however, excluded purely medical.journals.
‘'The entertainment magazines of the 1750s and '1760s
vied with one another in catering to the tremehdous"

'public interest in natural history, and as early as

July 1752, the Universal lrgazine of Knasledge and Pleasure

proposed a series of coloured engravings and articles

LN :
toﬁconstitute a 'compendious System of Natural Histor

bl

Other:magazines which followed suit were (1759~ the "

i

¥
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Gereral Magazine of Arts a%ﬁ Szience, the Grand ﬁhgazzne of
Universal Intelligence , the Zoval Magazine , the Imperial
Magazine , the Weekly Magazinz, the Lady's h&gazénev and
tﬁe‘RoyaZ Female lagazine . The Gentleman's Migazine, Ladies
Diary, Edirburgh, Westminster, and Quarterly Reviess also
carried important articles on the state of science.
It is important to keep in mind that while the
seventeenth- and eighteenth-centuries focused their
interests upon the study of (what we would call)
physics, late eigﬁteenth— and nineteenth-century
interests shifted towards natural history. This |,
included, among other subjects, geology, botany,

and zoology, all of which were to, in some way, spéak
to guestions of thedlogy. The great Darwinian-

o -

evolutionist debates at the end of the century stand -

1

as examples.

As the vocabulary and metaphor of science subtly

)

inserted itself into the Znglish vernacular; ‘more

people began to feel at home with 'science'{ and thus
began a cultural 'love affair' wifh the scientific
method (or what was popularly believed to be the
scientific metho@). Nonetheless, people were anxious

to feel 1nvolved The extert of 1nvolvement however,

usually amounted to no more than possxbly submitting

v

» :‘g;
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‘reqords.

(on a regular basis) mathematical p;oblems and

solutions - as did a great many people to ‘the Laéﬁg

_angd Gentleman's Scientific Expositor.

Accompanyiné the steady growth of reputable
'scientific publications was the similar érowth of
litergcy among the pubiicf By’the last decades 6fkt£e
eighteenth~century, the popular jeurnals shifted from

a 'memoirs' style to one of a more -specialized and

; f 36
knowledgable sort.

Literacy ‘ o Lo

© The iiberatioh of the 'fourth estate"ﬂthe press)
dates f;om.the 1640's with the first appearance of
advertisement;and a further advance was to come afﬁer
1688 with the‘protection of the paper industry: Not
‘only were these events to play substantial rolés~in,the
sPreaaing of literacy aﬁd the dissemin?tion of inform-

ation, but they were also to participate intimately din -

the series of 'mini-revolutions' which were to occur-

- especially in communications and the preservation of

37 ' ' :

It has been said that 'the illiterate are ever .
. 38 ! . - . N ' .,
children'  The validity of this statement can be seen’

5

oq-



Fomone mase

»
J

- in pre-literate societies where the transmission of the'

Y

cultural heritage relies exclusively upon the oral

tradition:upon what can be remembered and passed on.

\

Therefore; it is easy to speculate that any attempt by

an elite, within such a society, to retard or manipu-
\ late the spread of literacy towards the maintenance ;r
devélopment of a social, political, or economic system
» which is consistent with elitist ié3¢logy, would neces-
lsarily be detrimental to the.progiéssive ideologies of
othef, non-elite groups. Similarly, the art of reading
_ xpoteﬁtially opened the door to new interests which
threatened to replace the primacy of’religibn.

- \ . Such was the case between 1680 and 1780 when there
was 'a noticeable decrease in the rate of growth of
literacy, caused by a fear among the upper-classes that
literacy had been a contributory factor in the revolu-

. ' tionary activity of the 1640's and 1650's. However,
this @ecrease was not an abmﬂutgdecrease('but Qa%,
ratherf a decrease in.the rate of growth. Hence, éspeé—

/ .
ially in the northern industrial towns and cities, there

was a slow but persistent upward trend. Results in the
Midlands were somewhat more dramatic as, between 1760

and 1800, the adult male literacy rate rose from 48%

to 64%.'39This is not to suggest that literacy haddbe-

o
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come guite common-place tﬁrouéhout all levels of
society. Indeed, as J.F.C. Harrison points out, illit-
eracy remained véry widespread amongst the working- /
slasses until the 1860'$. One test of literacy at the
time can be found in marriage registers. For example,
in 1844, 32.4% of males, and 49.2% oI females signed
these régisters with a mark.4% Thig'in itself is not

unusual as there are numerous factors effgcting both
' {

" education and literacy within a society. These include

o

the existing attitudes and realities regarding social

’

stratification, employment opportunities, religious
theories of social control, demographic and family
patterns, economic organization‘and‘resqurces, and

political theories and institutions. %l In order to

—_ .

affect any penetrating changes, these factors must be

orchestrated to produce an environment conducive to
¢

thie proposed alterations. As Lawrence Stone indicates,

one of these forces in panticular‘was to play an. im-

portant role in establishing relations between science

~and education. This force was religion;and more partic-

ularly,‘Rrotestantism. \

This increase in literacy was closely associated
with the extension and guailability of the newspapers

which spread most rapidly throughout the provinces,
. . N

!



\
and people discovered a wide diversity of public opin-
ions, views, and information #f all sorts. The number
of publications grew with their increasing popularity.

In the first half of the eighteenth-century there were

in England a total of 25 papers and periodicals of every

kind;by 1750 that number had risen to 90, by 1780 to

12 These numerous publications

Y

158, and by 1800 to 278.

were of various intent and representedna wide range of
iﬁtellectual and soéial levels which were stratified
according to interests and tas;e 43
More than any othe; previous society, early indus-
trial Britain Qas, to a large extent, based upon the
writtén word. The socializing potential of print was
guickly eﬁgaged in the shaping and developing of a new
society. "Print helped destroy traditional attitudes
towards work, and substituted new norms and géals.“44
The demand for knowledge of every kind bedén to
pick up momentum after 1660, and is evidenced by the
first 'age' in the history of the pfess— this was the
' Age of éhe Encyclopedia ', oﬁlwhich John Harris'
Lexipmzﬂbahnimﬁ7 was a classic example. To meet this
growing demand for kno&lédge, hack writers weretﬁfessed
into service in order to fill the gap, as there was an

y v

inadequate supply of books suitable for the new class

\ .
v o ,‘,f?‘
v '

- 44 -
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of readers. Two major problems were creating a new type
of literature which woulq cater specifically to the new
deménd, and simply the provisions of access to the books-
that is, distribution. |

Distribution difficulties for both books and news-
papers were felatively simplé to solve. To provide
access-to books and periodicals, libraries were’éstab~

lished. Chetham Library in Manchester, which had been

founded in 1653, was the first free public library in

46
.the country. =~ The great popularity of both free and,

subscription libraries carried well into the nineteenth-
century and, in fact, Qas one of the traits which Was
to be exhibited by the mechanics' institutes..

From the start, libraries were to take thqii e@u&a-
tionél roles very seriously, rigidly excluding even
general literature and fiction from the sheives.47
Even here, the religious and political connection to

libraries and education is evident. "Towards the end

of the [eighteenth-centuryl], thére was an obvious con- .

- nection between Dissenters, liberals, and libraries.

-

At Birmingham, éighteen out of nineteen members of the
committee who ran the library were Dissenters, led by

Joseph Priestly;[and] the originators of the London

.Library were men with strong liberal biases, supporters

o)

- 45. -
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‘stimulated by the French- Revolution.

. . ' .
. . : . , ;
v . |
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of America, and sympathetic to the early aspirations of

the French Revolution."48

It must also be realized that, as Harold Silver
. .

points out, libraries signified the gathering momentum

of self help within the-worklmg—class

o

ommunity. It
was through the vaUlSlthn of books and t availabil-

. ' ol . X
ity of newspapers, as well as through diiscussion, that

o

adult education became an observable rejplity 'in British
life. This activity must be seen in the)|context of the

new social and political awakening, whic¢h was- in part
- ’ 49

~

Until the setond half of the 18th century, the coffee-houses
were to remain the focal point of social hetivity, providing

\ . .
access to newspapers, peribd%Cals,‘and debate. The

extent of the&: continued popularity'can be attested

i

to as, in 1727, a Swiss trgveller wrote 'All Englishmen
H

are great newsmongers. Workmen habitually begin the
' LN

day by going to coffee-rooms in order to read the
' 50

‘And ' 8 ) . ’ . .
daily news. _ . 5

of

Drunkeness and gambling‘were seen as being .the

. .
o~
/ l . . . &

natural enemies of reading and rational discussion. .

Reading and education came to be associated [(in the

early nineteenth century) by.,working-class . -

- 46 - * : ' .
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with a new group of cultural values. These values, the

reéults~of a filteiing down of ‘a mgaified scientific

S 1 L]

'ideology, reflected a‘percépfion oflreality not from the.
point of. view of “the 'controiliné', but rather from the
'point of view of tne"controlled': As Patricia Holiis states,
"the special cost of ignorance could be calculated éuite e

precisely from the size of prisons, the level of poor rates,

the frequency of death sentences, the numger‘of public houses,

~

and the length of strikes....Only the newspapers could ch

the poor what the laws were, why the§ were to be rej?ected;
and what would happen 'if they were broken." o ’
From this it can be clearly seen that reading and

4
education were .deterents to crime, and potential forms of
N 52

social control.’ This correlation betwegn ignorance and S
;s .

crime, which, as a ppopular viewpoint that gained currency

in the nineteenth century, can best be illustrated in a
K ’ )

¢

few brief examples. ' . . .

Although not alone, the Edinburgh Review spoke often on
‘ ~ ;9 .
the issue: "The only effectual prevention to crime is the

influence of’Education. To educate the masses - to reclaim.

N

neglectea multitudes from that gross ignorance, and with
it those temptations'to vice in which they-were involved, ~

and to bring them under the influence of a wholesome,
) -

"intellectual, and moral training, is the great and permanent

duty of the English people.” §3Simi;arly, the "Twelfth

/ . b 3
i . '
) ' ”'4 0
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to both Houses of ParPiament b§ cotmand of H.M.

ingluded a g&in for the Estéblishmentaof a/General
N 4
System of Secular Educatlon as educatlon was the .

2k
only effectual prevention of crime.’

Nét a11 individuals,(notably the majority of v

v

the uppe? c;ﬁés), ho&ever, subscribed tQ‘thesg views:,
~ For example, with~tﬂe passggelofothe Ten Hours p%li
£}847), tﬁe leisure time of the working classes
iﬂcrease&: Thus arose the eiitistlattitudéhthat fhe
lower claéseé'wége_eﬁtirely absorbed in toil and
. s .5ensual gratificétfbn. This has been:éorrelated, by

2 b

J F C: Harrlson, Wlth the success of the beershops
and w1th an 1ncrease in §OC1al mlsbehav1our This is

closely connected to the develOpment of free trade

°

. 55
regarding beer.( .

°
o M ’ . . )
o . -

"1f the diffusion of knowledge was society‘é best"

<
»

insurance pol&cy, then newspapers were the most

egficiént means of informal education."S6 The emergence
. LY ' -

of an effective press which spoke directly. to the

. [
guestions and concerns of the workiny classes'rdid not

go unimpeded. Beginning with he Printing Act of 1662,
: nti) .

"Government censorship of books:and newspapers, ﬁﬁi' .
o ) - ‘

well as restrictions-governing the number of presses,

.

r
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printers, and boeksellers,, came intd effect. If these

-mechanisms

before the end of the seventeenth century),

failed, the Royal prerogative,

the medieval
~ law of treason (under which two printers were hanged

of the law

of seditious libel-could be used by ,the Government.

¥« -

In 1712, due to the lapsing of the Prlntlng Act,

the

Tory Government introduced a newspaper tax of 1d. This

rose to 34.

in 1776, ahd to 6d,

~ thus became something of a 1uxﬁr{, ané certainly

priced the papers out of the reach of the poor.

'® the autumn

in 1800. Newspapers

nfn\

of 1830, just three months after the July

b

Revolution in France had recharged popular radicalism

in England,

papers appeared on the streets of Lonéon,

N

3

illegal unstamped ant1 Establishment

selllng for

a penny. Six years later, their circulation had far

surpassed that of the stamped press.”

A major thrust

of the unstamped press -was the right of the working.

man to é v

i . AN
ote. As the unstemped press was illegal, it

became one of the main tesks of the working-class

radicals to print and 01rculate them

As sta
\

ted in’ the Emamwer

on 20 March 1836,

"axes .

on newspapers were taxes,on knowledge, a sin-against

principle, for they taxed the free communication of

ideas."

However, while the stamp remained,. two .

- 49 -
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" "education was the working-class passport to politics”.

monopolies wére maintained - the stamped press’ and
the unstamped press. As Hollis explicates, "the Tofies‘
wished to maintain the stamp duties because they

. ,

represented a property to the newspaper proprietors;’

the middle-class radicals wanted the repeal of the

. duties to break the monopoly of the exfsting proprietors,

and to purify the stamped presé by wideniné its.
readership beyond one segment of the socie£y; thé
middlefél;ss radicals were interested only in-
establishing a press oﬁ\their ownlé9‘ The m;ddle;claSS
radicals, led by Place, Birkbeck, Hume, Brougham, and

Roebuck, together with the working-class radicals, led

by Hetlierington, Carpenter, and Cleave, claimed that

an unstamped press was central to informal adult

i

education; and both groups shared the view that
. : . a

60
The unstampedipreés was very popular indeed; so
much so that "in 1832, there were cqmplainté that on
- + , ' !
Saturdays, people in the market-place in Leicester

sold all sorts of .papers, some ‘quite profligate and
blasphemous, calculated to set the lower orders

’

against all that is decent and orderly in the land.
In this kind of public defiance lay the political

strenéth of the [radical] movement;: the unstaméed _
s - . ‘/‘ T
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ﬁress could be seen-to be speakiné out, by its Qér§
presence, on behalf of [the] wquing—class.J o
But the demand for the repeal éf the staﬁp was
'not simply because éhe midd;é— andlworking—class
radicals wanted to read the capitalist press at lower
prices. What they did waﬁf’was a cheap press which’
spoke to their interests, catered -to their tasteg,
guarded their rights, and demanded their .entrance
inta the pélitical'community. In fact, the demands of
the radicals ref%ectéd a larger concern that the -
government be madg accountaple and responsive to
organized public opinion. "If the Covernméntlpers;éted,
in taxing newspapers, if it severed itself frém'the
./,pogular will, ‘then it made peaceful reform\impossible, -
and brought closer'the péssibility of change of a
'bloodier sort: Does the Govergmeﬁt %refer the March
of Intellect, or such 'marches as thé‘French'and.
62

‘Belgians have lately made?' That was the choice."

The stamp was repealed.in 1836.

«

Tﬁe appéarahce of an érgénized public opinion
first became evident afte;'l75063 through the two
4worlés of po}itics which e#isted ip.thé eighteenth
and ninéteeﬂth centuries. On the one hand, there was

¢
”

7



a tight polltlcal establishment whlch was llnked to
the prov1nces by a small group of powerful managers.
This group controlled parliament. On the other hand,
there existed an famorﬁhoug mass of pol;tical sentiment
, " that fQ:?a expression in occasional hysteria and
| impdtent polemic, but whose effective voice in the
-nation was negliblé;f64 ‘ |
‘Howevér, from 1750 onwards, the number of
connections be;ween the 'politicai machine' and the .
ﬁasses were being multiplied rather Ehan diminished;
What can be witnessed in this period'is the emergence
. of more direct relations between the State and a

-

wider, more representative segment of the popplatién.

:Although up to and including Ehe early nineteenth .
century, the working class had not fofmallylentered
'ﬁoliticé, they had become a political issue. With
time, they were- to beépme an independent political

force. 65 s s, °7 ~ ‘

Ev1dence which indicates a reco;nltlon of the
1mportance of educatlon, and the need of a czhaen
polztzsch, came from within the radical labour movement.
t " The Mechanics' Magazine of 11 September 1824 reported
- " that one gréup of'mechaq;qg articulated that "Nothing

can persuade us but that all systems of education .are

. ’
P . i A . veaderbeditilre | * e P T
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false which do not teach man his political duties and

" rights." 66 aAs proof of the longevity of this political

stance, the Noz;'_them Star , some fourteen years later,

' cried - "WORKING MEN OF LEEDS - Now is the t'ime to

. prove whether you are determlned to have your nghts

or whether you are w11llng to be everlastlngly the
Stalk1ng~Horse and dupes of Factiont" 67

After 1824, Utilitarian philosbphy, which was
extremely wideséreﬁd and perhaps best exempliﬁied by ‘
Jeremy Bentham, stimulated a sqbstanéial oﬁ;?uttof ‘
cheap pamphlets. Many of these were to be pﬁblisﬁédﬂ

by the Society for the Diffusion of Usefgl’Kndwledge

" (SDUK) . Adhereing to this philosophy, working-class

.radicals deéléred reading‘és the touchstone of
'rational rec;eatidn', gtating that 'né entértaiﬁment
is so -cheap nor any pleasure so lasﬁing‘; The working
plass we}e determined to re;d and discuss,'especially
on subjects of politics and economics, and the
fadical presé provided the material: This press. was
extremely talkatlve, and provided a weekly set of
Icomments on ‘dveryday life and polltics °8
The underlying intent of several newspapers can
be seen through the. follow;ng examples~ the motto of
“the Bmghton Co-Operator was - -

¥



'Knowledge;and Union are power:
Power, directed by knowledge, is happiness:
Happiness is the end of creation.':

-that of a Birmingham p let -

L Knowledge -~ the wings
/ " we fly to Heaven' ':

A and that of the Poor )‘tm,s Guardian ~ !
| 'Knowledge Is Power'. | |
The Pooz; btzr}"s Guardian was, perhaps, the vigourous of
" the popular radical newspapers of the 1830s, and had
an éxtraordinary effect upon the daily papefs through-
out the country. Tﬁey did not refer to the people‘as-
-7 the 'mob?, ;rabble', or 'swinish multitude’', but 
rather as ‘operatives' and 'working men'(§9 T
' As Brian Simon has noted, e production and sale
of(cheap‘journals, in concert with organized group -
sfudy,4was to\form the core of @ucational efforts in
— the period/frﬁm 1816 to 1823.21 The liiérature’used |
by the vafious socialiy active associations generally
offered one Qoice of dis-satisfaction and defiance.
This voice became particularly heated in the last: -
decade of the elghteenth century as the’ more popular

“working" class reading materlal lncluded Malthus (1797)

and Paine (1793) The sale of the Rzght:s of Mm was, at

the time, estimated at 200 000 CopleS' and the

AT 0 - 54=.
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Sheffield Society for Constitutional Information
declared that "we have derived more knowledge from the
works of Mr. Thomas Paine than from any other author
g BV

or subjec These readings, plus the receﬁthgemory

of the French Revoldtion, proved to be catalytic whén
?oupled with the destablizing affects of the British
Industrial Revolution. 12 N
After 1850, however, the adaptation of the’
literature‘market to changing intellectual trené
i

revealed an increase in publications generally, b

'a decrease in self-improvement literature.7?3

Sumary ‘ :
'As we'héve_seen in the foregoing bages, tﬁe coffee-

houses were 'sociologically and ideologicaliy significant

in that they provided an environment’which proved to )

be conddcive and caﬁalytic to the transmission of

progressive idé?s. Being initially frequénted by‘

pppér middle-class professionals and industrialists

(Bmargina%s'), the céffee-houses witnessed, at first,

a blurring of long‘established class-lines. However,

through discussion, each group recognized in the other

+

mutually,suppoitive and complimentéry*traitsl These

- 55 -
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.included,‘for example, the professional's knowledge of

'science and the industrialist's knowledge of manufacture

and the market (although religious and political views
were also often computible. With time,‘the two groups
merged in their activities, unified by a new and
distinctive cultural value system or ideology which
ulaced its belief, not in traditional religious systems,
but rather in science and technology;

'To this group, as Weber stated, die Entzawb erung der
Welt was ;.nev:.table.74 The control of’ Nature was now
potentiall& within the grasp of Man - her secrets couid
not be withheld from the power of science.

From these éroups developed specialized,clubé which
spoke directly to the intérests of the members (i.e.
natural uhildsophy), and- which engaged in infroma;ﬂ

educational activity. This activity found its form most

- often in intellectual discussion which performed the

dual role of being both a stimulant to further educational

pursuit, and to the reflnement of their sc1ence-based

ldeology T

Another soc1al group was to join the cllentele of the

coffee-houses, and these were the lower middle class and,

‘ Vgrking class apprentices. This wider group also found

t
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the discussions on popular topics to be extremely

stimulating, however, their 'realities' (in terms of

living conditions and daily 1life experlences) were
/
radically different from those of the profe551onal

classes. Therefore, in this case, class barrlers
tended to be re-enforced rather than dissolved,
forcing the workers to associate more amongst

-

themselves.
Having no expertise in science, manufacthre, or
the market, they resorted to the readlng aﬁé'discussion'
of daily news. The“popﬁlarity Oof this activity.
resulted in a slow, hut signl;icant increase in
literec; (especially among the lower middle-class); .
and in a heightened interest in, and understanding 6f,
polltlcal economlcs. Parallel to the example of the
profe551onal classes, this developlng/lnterest in
politics and the economy, among other things, resulted
:m the development,. not of a professional/scientific zdeology,

but rather, of a more 111-def1ned worklng-class

bellef system, which was founded in-the activist

'tradition. , .-

v

For“both groups, whether guided by science and

-

its applications, or propelled by socxal dis-satisfaction,

the coffee-houses were certainly instrumental in the

Ss7en L
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A development of class-specific culturai values and -

belief systems. In either case, eariy indications can

be seen in terms of the changing social definitiorns

4

[N

which arose as thé result of the increasing seculari-
zation (and scientizatiqﬁ) of societ&. Consequently
educatioﬁ,.és a'reflecéion of the socio-economic hiligu
in which it operates, sléwly began to refleét the

expectations ‘of the more 'rational’ society.
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" thought and fact; theory and practical experiment.. L ar -

all the existing computations show that Protestants

III

THE ROYAL SOCIETY OF LONDON

-
AR
4

Prior to the seventeenth century,'fhe accépted
intellectual outlook was content with a scholastic

logic which was applied to a Nature which was arranged - .

by hierarchies. However, the Scientific Revolution

+ - replaced this Ancienhilogic of descending, 'or linear, ‘ S

order with a more intricate and complex world view.

‘This new system linked the rational and the empirical; .

The effects of this intellectudl shift were not . .
immediately discernible, -though. by mid-century,
theology and the humanities were no longer as highly

regarded ‘as they had been; and science, as a social o A

' value, l@bnspicnohé_ly in the scjle of estimation.

In Europe, as a.whole, men of Protestant origin

were more numerous among scientists than were Catholics.

t

" As Joseph'Ben-David tells us, "although the data on ' L

the religious background of scientists are not entirely

reliable_anq it is difficult to estimate precisely the. ,

size of the religious communities.from which they . came,

-  n e ey a
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were disproportionatély highly represented among

scientists from the sixteenth—‘to thé‘end qf the
75

eighteenth-century." ‘ ‘ .

%kmmver, as Puritanism was, in many ways, represenh&
ative of the first Moderns, it was simfrarly indicafive
Bf‘the last of the Ancients or medievalists. In one
sense, Puritanism led inevitably to the absolute removal
of restriétions on scientific work. Science was to be ‘
nurtured as it ;buld lead to the improvement of Man's
lot on earth. However,,at no time did Puritqnism
sanction a simultaneous relaxation of religious
disciplinefgyg; personal conduct. In fact, guite the
con?rary was true.

The world and Nature could only be canquered:and
controlled through direct action, and this compulsion
had to be reflected.in ;very sphere of activitQQ This
juxtaposition of the spiritual and the matgr;aiis£ic
is signigacant and characteristic of Puritanism. As
Robert Merton states, "Puritanism itself had iﬁputed
a .three-fold utility to stience. N;tural philosophy

. .
was instrumental first, in establishing pracegcal

proofs of the scientist's state of- grace; second, in

‘enlarging control of nature; and third, in glorifying

4

God. Science’was enlisted in the service of the

- - 60 -



ity €

“individuel, society, and the deity." Thus”, through’

] uoiversiéites, which were strongholds of -traditional

to become polluted by the Black Art of mathematics' e

F R S

£ s .
.76 . '

Puritanism, empiricism and rationalism had become

i)

canonized.

-

It must be remembered that while the majority of N

scz.iritlsts were Purltan, the majorlty of s“ocz.ety was o T
not. Hence, it is not supr:.slrk,g to find that throughout

the 1§th & early 17th centuryall scientific studies,
in;:luding mathematice, were considered to .be closely

associated with the 'Black Arts'; and. that the

practitioners of these studies were taken to be, not

4

only atheists, but 'limbs of the devil'. The strength

of such sentiment is attested to by the fact that the

ecclesiatical feelings, remained unresponsive for so
long to the new, pra‘tical subjects. Instead, country E
records ‘hbound with cases where the ']\:fal gentry

educated their sohs at' home rathe.r t "allowing. them * - * . P

@

—
The ensuing ‘'competition! between..trad:.t:.onal

-

religion and science was, almost certainly, the cause |, N

of great emotlonal tensmn. Natural philosophy brought ©
all accepted systems 1nto doubt. As the Angl:.can *
clerg .and poet, 4John Donne, wrote in 1611 with

- . - i
- i

referenge to the Coperican system of astronomy: "Tis

. .
~ . {
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-
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all in pieces, all coherence gone".
i v . 5 -
However, the 'winner' was to be science, as it

78

offered a new charm and prestige. Wlth tlme, Engllsh
soc1ety was - to become more secure. than any other
previous soc1ety 19'1ts belief that they were utterly
in control Qf their deetinies. This view is highiy i&

visible from the late eighteenth century onwards. For -

example, Asa Briggs ppints out that "to the men of the

e

1780s....the discoveries and -improvements of their own

generation seemed to diffuse a glory over [England]}

unattainable by conquest.or dominaticm.“‘79 Benjamiﬁ

Disraeli was to, in his time time, e€cho this view:

"what Art was to the epcient world, Science is to the

S5

modern....Rightly finderstood, Manchester is as great
a human exploit as Athens.“?sq S o o i
“ b Yy . ‘ . o
‘ N
F%uncts Bacon and the Royal Soctety
4

/
When .considering rise, in both popularlty and
effectlveness,~of elghteenth century scfence,
recognition is g1Ven to the 1nflué;6e of Francis Bacon

(1561~-1626) who was the first great Enqli§h‘materialis;

" philosopher. This pobulariser of science and -the e

..
scientific attitude had a profound, albeit indirect,

*
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éffeqt uéoﬁ education. Advocating the advancement of
learning, and fh;\ébplicatiqn of learﬁing :for.the
relief of man's estaté3; Bacon. viewed education as a
. - 3 ~means both to soéial progress and to a deeper under-
| standing of Nature. In so doing, Bacon specificélly
seperated séience and reliTion, thus invitin§ suppoét

from Puritans, as the 'Newi Philosophy' allowed the .

b
\

pursuit of the scientific approach while, at the same

timé, furthering religious ends. C ) -~

- Bacgn's agproach was signifiéantl differen&ufrom ’
;' ‘ithe ''Chain of Being' apprﬁachcigzbh ypified traditional
o | '5eliefs‘ahd.ouglooks. The central strongholdé ﬁ?r
~ # these éstabliéhéd value,syséems were the universities;
and it was within:these institﬁtioné that Bacon saw
the main cause for academic paralysis. It seemed
strange to him that the colleges of Britain)anq
e ‘ Eufopé'dévqted themselves solely to professional
S : preparation (e.g. law, théology,‘and medicine) rather
-than the-éEde'of arts and gcience in geheral: For
Bacon, boéh‘Wéfé\éssentiai. However, sipce the ‘
- \ _ “REAaissénce, most“educatithl writings,had been 1
“concerned with the perfectj/on o,jf the liberal arts .

-

curriculum, the details of which became enshrined in

' the stgfutes\of:the'humaniég schools and univergﬁtie;.~
L ) - », ' '

t ) ‘ . N
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In the eevenﬁeenth century, there waé'\increasing
dissatisfaction with this edhcational brder,.ahd
efiticism'reeehed'a peak during tﬁe Puritan Revolution.
This period witnessed the exertion of pressure for the
'complete reconstructlon of the church and SOC1a1

institutions, as well as a wave of enthu51asm for‘
'social ex;eriment(. To Bacon, the educational reformers
of ‘the Renaissance (such as Roger Ascham end Johann
Sturm) had'successfuily emencipated lanéuage'froﬁ the
- primitive hold of the medieval scholastics, but in so -
doing, hdd deflected learning in the wroﬁquirection -
fowards eloquenee and stylistic perfectionﬂ'o; the
| study of words, rather than ;owarée the study of
matter. . o "

For' the Moderns, of whom Francis Bacon was a'prqﬁo-;
type, ‘the contemplaeion of the ancient wisdom of the
' ¢lassics paled in the light of new scientific knowlgdge
ahﬁ theysubsequen;.utilitarian poteetiel. And for the
Moderns, it was precisely the practical and Eﬁ? -

utllltarlan {hat mattered most. Their posatlon embraced

-ﬂo: was compatible w1th, a materlallstlc ldeology whlch

'

‘ sought the physical prosperity of society. in this

connection, Bacon prov1ded a unlfying rogramme and -

phllosophy of co—operatxve action (1n ovum Orgemum [1620]

o

L3

' /

.

g
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and Nau Atlcmt'l.s [1624]) which demonstrated the ways J.n

-which science mlght improve methods of manufacture On

this point,'Rene Descartes;agrepd. 'Instead of the'

" speculative knowledge now taught in schools', he wrote

in the Discourses On Method (1637), 'we can %irgd a practical

one whereby, learning.to know how nature works, we can

. ‘ -
.make ourselves masters and possesors of nature.'

) . . .' >
It was, thus, in accordance with Baconian philésophy

' . and cosmology that the Royal Society of London came to -

be foundéd In fact, it may be justly stated that the

Royal Society constltutes the greatest memorial to s
Franc:Ls Bacon, and :Lt is fa:Lr to view: the SOC1ety as

"“the embodlment of Solomon 8 House, with the Fellows
L 3

. fulfllling the roles of the Merchants of nght ‘(as per

Bacon‘s New Atlantis ). The Royal Soc1ety, follow1ng

»

Bacon, declared that a new system of natural phllosophy

. must be bUllt up; and, as Blshop Sprat has stated ‘this

new phllosophy was lntended (by the Royal SO¢lety) to l‘
be speciflcally for ‘the use of gﬁgles. In this scheme,
the inclusion of the study of trades, as advocated by
Bacon, was primary. .Thus, coupled with ‘the maln

strateglc objective of conquerlng and, utilizing Nature,

+ the lmportance of the trades became realized and

fsubsequently.sanctloned'as a 'proper' subject for



plan, yhich reasonably describes the Royal Society, is.

this attack. . " y “-

nétural philpsophers. .

For the’progress of . learning, Bacon stated that
there *should be a brotherhood of men of learning and | \
illumination, as there'is in religious orders.' Hence,

the implicatiOn that sc1ence should enjoy the stimulation

. of communication and organization. Indeed, a 'college’

_the 'Universal College' of the Moravian educationist -

'x’&

John Amos Comenius, - as set out .in his Via Lucis (1668).

This is significant, as J W. Adamson pOlnts out that
.

the philosophies of both Bacon and Comenius were

'influenced by the other. * Tertainly the Bac0nian

influence in England received a revitalization in 1641/2

when Comenius visited. It was during this stay that his

.ideas were interpretted for English readers by Samuel

Hartlib and John Dury. Lo g )

_Nevertheless, what the Baconian—Comenian trédition
merged to do was to recognize the need for teohnological "'4; .

and agricultural education for the lower ordersof society, *

which would enable the workers to imp;ove the work in oo
which'they were engaged. And to this end,'reform was ‘
sought. In these philosophies, lt would be the role of

the professional societies to fac;litate ‘and spaarhead
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As’ Bacon wrote in'1603;"the opening of the.ﬁorld'
by navigation, and ooﬁmetce; and the further discovery
of knowledge should meet in one time or age.' Towards
this goal, he felt that all science would be perfected
in a few years; a view that was to continue as William
Petty himself believed that the impediments to science

\l
82

and England S greatness were. removable. Thus, in

trying to promote ‘the martlage‘between naturalv
.philoeophy and lnduetrial production through an
organized, learned body,‘Francis Bacon aeveloped a
bellef in 1nd1v1dual capacitles, in @xpert knowledge,'

;n‘what Eric Hobsbawm has called ' xb;tlzen of the

s m 4
p R 7

future'. .’ C \ /

Y

-

Gresham CbZZege and the Royal Society

[T

. One of the earllest attempts to establish a center.
‘for adult educatxon‘in Britain was in ‘1581 when Slr,'
Thomas Gfesﬁaﬁ, through his Will, endowed a college.
Gtesham House in Bishopsgate was left to‘the'City of
tondon apd the Mercer Company, and-upon the death of . p
Lady Gresham in 1596, the mansion was converted\iato‘

a college. The endowment provided for the app01ntment

'of a total of seven resxdent bachelors who were to
&
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lecture; each od one‘specieliiation, Tﬁe sutjects to
. be effered were astronoﬁy, geometty, physick, dPsic,
~rhetoric, divinity, and law. Lecture§ were to be
'given on a specified day each week of the regular‘
term. The salaries of the Greshaﬁ Professors was 50
Pognds per &ear plus room & boérd; and lectures
officially began in 1598. These lectures proved to /
'be popular and attracted the 1eedihg men}of London,
includinyg ﬁobles and courtiers..
These iécturés'continqed succesfully into the mid-
"J: : sevepteentp’century when Rdbert Boylé;‘Jth wallis,
Theodore Haak, John Wilkins, and William Bell became
employed‘by, or otherwise affiliated,with, Gtesham
College. Indeed, according to Dr. Jé;n Wallis, it was :]
the.German immigrant.~ Theodore Haak - .who first
suggested a serles of meetlngs,which would be
specifically modeled after the Baconian/Comenlan
. tradition. ’
A group, led by Wallie,'took up daak's suggestion
. around 1645, as did a second group which was Zled by
‘Robert Boyle. Boyle, a phyticist add chenist, called
the group which met with him '"The Invisible College'.
~ This group met at.Gresham College during term, but

during vacations they conducted their business most.

P
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often ‘at the Qull Head in Cheapside; although they are-
“known to have frequented the local dininp—clubs and
)éoffee-hoﬁses as well. As Margery Purver tells us, both
the members of the 'Invisible Colldge' and the professors
tef Gresham College could be identified as Puritans in
rellgion; and utilitarian in secular aims; while
philosophically, they rigidly adhered to the writings
of Franc1s Baeon.84- '
Wallls' group, which included John Wilkins, Ralph
B urst, and Christopher Wreng did not meet regularly
&lowly fragmented. The membeg# pursued their
personal' car s,’with,some success. Fer example, in
1648, John Wilkins (who was later to become the Bishop
of Chester) was. app01nted Warden of Wadham College,
Oxford John Wallis was also destlned in that same
year, to go to Oxford. Having earned the favour of the
Lord Protector, Oliver Cromwell, by breaking enemy
cyphers, Cromwell, as Chancellor of 'Oxford University,
‘showed his appreciation to Wallis by turning out o
Royalist professors ia order to make room for Wallis,
and men like him. / L ' o ‘
Other. London members of Wallls' group moved to

Oxford, and meetings resumed- fert at the lodgings

of William Petty, and later in the rooms of John Wilkins.

R
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Under the firmer directipn and organization of Wilkins,
the Oxford group, became more formal, crystalizing
finally'in'1651 into the Philosophical Sqciety of
Oxford. Despite the eventual return of some of its
leadere to London, the Oxford Society continued to
hold meetings untll 1690.

Throughout this perlod both the Oxford group .and
the;'Invisible,ColIege' maintained close association
and contact until'Christopher Wren, Lawrence Rooke,

and others returned to London. And it was in the later

years of this period (probably 1648) that William Petty,

himself a practical busineesman and Baconian, proposed

“the erection of a gymmasiwn mechanicum, or college of

" tradesmen, in which the mechanical erts would be
taught. Petty envisioned a university ;r.the natural
world and ca;led it 'thenfpitome of the whole world'. 85

From this point on, Gresham College was to | '

encounter difficuities. In 1658, both meetinés of ‘the
'Invisible College' and the Gresham lectures were
stopped as the building was converted into-a barracks
for soldlers. A temporary return to normal (at least-
for lectures) was achleved in 'that yonderful pacifick
year' of the Restoration (;6605, however,‘the'lectures

were once again interupted in 1666 due>to'the Great

N
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Fire of London. A more‘lasting disruption was to follow

“the f&re as the seveﬁ Greéham professors did not,'fof
various reasons, fulfill their obligations; the ’
consequence being that the Government stopped their

. .salaries in 1669. .
Jihoﬁever, the puhlic demand for the lectures was °

great, and in 1706, a special Cp@ﬁittee‘was set up

: *4"*which;petitioned”thé*ﬁﬁfdfmayér of London, Sir Thomas
Rawlinson, for' the resumption of the G;eshaﬁ lectures.

The reqﬁest was accepted and the lectures were resumed.

They continued until 176§ when the building. was sold

3

to the Government for uke as the' Excise.Office.

el

Ah indication of the popular sentiments held about -
' science and Gresham may be gleamed from a brief excerpt

of a béllad'wriftén at the time, entitled simply: 'The

Ballad of Gresham Collegé':

'This College will the whole: world measure,
which most impossible conclude,
And navigation make a.pleasure,

By finding out the longltude*" 86‘ o

From Restorat%on to Crystal Palace

1

Gresham College was forced to vacate the premises in

~

As has just been seen, the 'Invisible Céliege' of
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1658 due to military occupations. However, 'this did nét
mean the end of‘the.Grésham,Philoséphers {as ﬁhey were
called); rather, they continued to meet in a more
impromtu féghidn, at local coffee-houses, dinner-clubs,
and at private'quarters.'And with the recommencement of
the Gresham lectures in 1660, ,came the return of the’
Gresham Philoséphers to continue thgif ﬁe ;ingé in the
more permanent, and familiar surroundihg dgPhere was

to be.one major difference.

l 'On Wednesday,iZé November 1660, a group of a dozen
men met in Gresham College. All of ;hem ‘were interestgd |
in experimental and natﬁral philosophy, dnd- four of them
were the Gresham Professors of astronomy (Christopher
Wren), géometry, music, and physick (Dr. Jonathan |
Goddard) . At this meeting, tﬁe group of friéndg decided
to initiate formal meetings which were ég be held on
ﬁedﬁesday afternoons in the chambers at Gresham Co}leée
of Lawrence Rooke during térm, and at-Wiliiam Balle's -~

in the Temple (Grays Inn) during the vacation.

. b
Among those involved were Dr. Ralph Bathurst, Sir

§ [ 4]
‘Christopher Wren, Lawrence Rooke, Sir William Petty,
Rev. John Wallis, Dr. Jonathan’ Goddard, Dr. John Wilkins,
Hon. Robert Boyle, Wheodore Haak, and William Balle. It

was decided that an admission fee andquweekly fee



wéuld be charged; and before this meeting was.ndjourned
the names of forty othens who might be“expected to join,
or otherwise support, the Society were collected. |
Thus was the unassuming beginnings of the fq;malized
'gentleman—écientist tradition';_nnd of the Royal.Society
of London. 'This marked an lmportant episode in )
. intellectual hlstory, in th_a h:.stery of phllosophy and
science, as well as in the history of education.
’ At the time nf their formalization, the Gneshan.
Philosophers (aé they had not yet received a Royal
Chartgr);embraced a new philosopny and a new scientific
attitude; boﬁh based on'the Baconian tra&iiion. Tt was
to become, throughoit England the mark of a 'cultured; 5
nan' if he dabbled in both science and technoloéy, .
however, as we shall see, this emphasis on amateurism
woula eventually lead to the decline of the Royal
' Society, and of English science generally.
-~ ° From the very begifining, the Society asserted that
the advancemeht of technoloéy {generally), and‘transport,
navigation, and communicagion (speciﬁicaily) were tne
chief aims oéxghe énoup.'The‘reésoning behind these -
i 1nterests was qute clearly economic and nationalistic

in origin. For example, in the PhtZosophwal Transactions

\of 1684 [14, p.660], William Petty, when discu551ng
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the economic advantages of canals and turnpikes, states

that: "The water carriage of goods arodnd the Giobe of
'tﬁe Earth is but aﬁéut double of. the price of Land
Carriage from Chester to London of the like gocds."‘87
Though probably’somewhat-éxaggrated, this comparison is
neverfheléss striking, and reveals an interest.and
concerﬁ for economics, distribufiog, and the hational
market. o ' ' . .
However, és Robert Merton telis us, it is interesting’
. that whiig "thé si}entific coterield%§cussed without end
tecﬁnical problems of immediate concern for the érofit‘
of. the realm", 'they were also under "varied pressures '
exeréed upéw [{them] by socieﬁy,"the King, and interested
' nobles, ;6 devote [their] studies/ to things of use.."hsk8
This was not 'a difficult request for two r;asons.
,On the one hand, the Fellows of the Royal Society (who
hadtbeen stea;ea in. the Baconian tradition) were
initiall& pre-occupied with.the-practical: Jacob
_BronowSki and Bruce Mazlish state that it has been
" estimated “tﬁaf nearly 60% of the problems handled by
'thé,Royal‘Societf in'its first thirty yeafs were
prompted by practicai needs of public.use, and only
89

40% were problems in pure science."

On the other hand, England‘was becoming increasingly

L3

/



'is to say thdt it had become highly approved of, and

industrialized. Therefore, there arose an'increasing need

for 'technological fixes' to such, natlonal problems as

2

as: the timber famine,’ transport, and communicatlon.

.
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The Royal Society, as it would be the sole centralized
body at éﬁe time, would be the only place to go.
One and a half yeara after formal méetinés had
commenced, on 15 July 1662, Chafles II expressed‘a
new attitude on the pa;; of tﬁa monarchyx and. 2 hitherto
hidqan scientific curiousity;~when he éaanted to the
Gresham Philosophegs a RJ&al charter. Thus, the formalf o
name received froy the throne was the Royal Society of -

London for the Promotion of Natural Knowledge. The ¢

fact that a charter was.even considered by Chafles II .

*

©is, in some ways, supr1s1ng as of the total of 51xty- o

eight early Fellows of the Royal Soc1ety about whom : o

owe have lnformatlon "forty-two were . clearly Purltans. ,

Charles II can hardly have been enthusmastlc g1v1ng

his name to a society wh;qh was ﬁomlnated by men whose

- political and religious views were distasteful to him."

-~

Further to this, one of the }eaders of the Royal-Society,
John Wilkins, was the brothé;-in-law toagliver éromwell.

Neverthéleéah science yad become fashionable; which

‘Charles II'S interest in chémistry and navigation S

[
N4
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: ] prex;ailed.-' It is noteworthy that here, the use of the
word )fashlonanle' in no way refers to all ,of society;
_‘;"\~ rather, 'fashionable’ ach.j)ltltes .can, at this t:Lme, ’
; only be considered to.include the upper echelons: i.e.
the arlstocracy, gen_tu:y, and upperfmlddle-c{ass.
"In order to' eo;nev;lhat pacify Charles, because of the‘
. politjcal and reiigious disagreemente, it was arranged:
‘that the King would personally appoint the first _
LT v Pres:Ldent and Council of the Soclety. As mlght have

been expected, the first Pres:Ldent chosen was a Peer,

-

Lord Brouncker, a man whose SClentlflC expertise is
. .

e ot . ' 4 ‘« . . v

T . not evident. The Council consisted of Robert Moray,

ar

. Robert Boyle, Wllllam Brereton, Johx\ Walllsg T:.mothy
KR ' “Clark, John W;L,lk:.ns, George Ent, Wz.lllam Aersk:.n, g
B Jonathan Godard” Cristopher Wren, William Ball(e), \

; . - lMathewM/ren, Thomas Henshaw‘, Dudley Palmer, Henry

- 'Oldenburg, and ?. saville. The first treasurer appointed
E: T was wll& Ball(e). i1 - ‘ , =

B

';, .Im the Pres:.dent's address_ after receiving the
.% . JUNR Charter, it was claimed that thé Royal Soc:.ety was

'éL , o N first,.\cﬁthout precede:t = "the /f;rs\t (foundatlon of
N . | “the greatest J.;n'rovement of’ Learn-kn/ and Arts, that N

‘ they are capable of, and which ,hﬁth never heretofore
R S e been attempted by any. n 92 The)actual preamble of the

A ‘ v . v
. , A , . . @
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cﬂgrter, written by Christopher Wren, reads as folldws:

' ~Astronomy, Navigation, Physics, and Co

T~

\ .
" :And whereas we are informed that
~a competent number of persons of ‘ é

. eminent learning, ingenuity, and: ’ .

honour, concording in their inclina-

, ‘tions and studies towards this employ- °

ment, have for some time accustomed . S
- themselves to meet weekly and orderly o —
to confer about the hidden calses of Cor ‘

_ things, with a desigh to establigh - .
certain and correct uncertain theories
in philosophy, and by their labour
in the disquisition of nature to .
prove themselves real benefactors:-to:
mankigd; and that they have already .
made .3 ,considerable progress by divers - !

~useful and remarkable discoveries, . .
inventions and experlments in the '
improvement of Mathematics, Mechanics,

Chemistry, we ha%e determined to grant
our Royal favor, patronage and all due

' encouragement to this ill}ustrious

assembly, and so beneficial and laud-
able and enterprlse." -
¢

a
Y L4

- while the charter opened with the. follow1ng statement:

&

" We have long and fully resolved
with ourselves to, extend not only
the boundaries of Empire but also ,

- the very arts and scienc¢es. Therefore g
we ‘look with favour upon all forms of '
learning, but with particular grace
we encourage philosophical studies,
especially those which by actual

experiments attempt either to shape

'ﬂt a new philosophy or to perfect N

e old. In order therefore that such .
*studies which have not hitherto been )
‘sufficiently brilliant in any part of \>
the world may shine conspicuoygly.
amongst our people and that at length
the whole world of letters may zlwayg
recognize us not only as the Defender 3 .
of the Faith, but also as the universal , »
lover and patron 35 every kind of truth :
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. «.e..know ye that we....have ordained
..<.there shall be a society consist-'
i . ing of a President, Council and
! : " ' Fellows, which shall be called ‘and
} ' . named The Royal Society....The s
o Council shall consist of twenty-one o
. persons, of whom we will the Presidente
,i +to be always one....And that all and
singular other persons who within@one
mbnth....shall be received and admitted

T . - by the President and Courcil.,..shall

be called and named Fellows of the
Royal Society, whom, the more eminently
, ey are distinguished for the study
- ofwevery kind of learning and good
letters, the more ardently they desire
. to promote the honour, studies and '
\ - advantage of this society....the moré
« .. we wish them to be especially deemed
' fitting and worthy of being admitted
. into the ‘number of Fellows of the
same society." 93 .

‘Folioﬁing this rather promising birth, the activities
of the Royél Sociefy led to quite a bit of misunderstand-

ing and ridicule: "even Charles II (is said to have)
laughéd heartily at its experiments in"weighing the
air\."'M - B
2 ' . I -
On 22 April 1663, the Royal Society received its
' | . :
second Royal charter, and consequently underwent a

' minor name change - to the Royal Society of’Londey for
Impro%inq of Natural Knowledge. This charter invalidated
. ' . s

the pre¥ious one.and estaRlished the rules by which the

Society still‘oéerates. What the Society wanted at this

‘,\ . security for the futrue. Both of these were nécessary

Lo T ",v‘
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stage in their de&elopment was public recognition and =
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gif they had any hope of attaining reasénablg success

with their work. To this end} as the members well knew,

« o, /

could a Royal charter be of assistance; bestowing two

Kinds of benefit which would enormously strengthen their

position -social prestigé and leqal'standing.

Both the Great Plaque and the Fire of Lohdon caused

a

the Society'to move its meeting-place in 1666 to Arundel
House off the Sfrand, and to the Crowne Tavern behind
:the Exchange. By the 1670s, meetings were taking place

at Garaway's Coffee-House in Cornhill.,

In 1675, as further'evidence of Charles I1's

v,

contlnued support for ,the Royal Society and His interest

,in ndvigation and astronomy, the Royal Observatbré was

built at Greenwich. - !

1
\

Three years earlier, the Lucasian'Professor of A

-

Mathematics at Cambridge University was elected a
Fellow. His name was Isaac Newton, Newton's influence

on Scientific method was~admirable, for he estﬁbllehed

A

(largely with his Principia Mithematica. [1687] which he

°

dedicated.to éhe Society) what is pssentially&the

 method used today. Indeed, his siccess was widely

known, A poem of the day states that: 'Nature and

.' ' CA
" . \ . Ll
v ) ' .
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fNature's law lay hid irn night: God said 'Let Newton
Be!' and all was Light'.SSHoéever;vhis influence on
the aims of thé‘other Fellows was something close to.
mutinous. | )

Up to this point, thé leadership of the Séciety
‘maintained a policy direbted‘at projects of utility;'

‘Certainly as late as 1691, with Robert Boyle's last

Will and testament, can the importahce of practicality

. and Puritanism still be seen. One passagé reads as

/
follows: <
"Wishing [the Fellows of the Royal
Society] a happy success in their
laudable ‘Attempts, to discover the
true Nature of all the Work of God;
. and, praying that they and all other
Sgachers into Physical Truths, may
‘Cordially refer to their Attainments
to the Glory of the Great Author of
Nature, and to the Comfort of
Mankind.™ 96

However, durlng Newton's reign as President of the

.Royal Society from 1703 until his death in 1%ﬁ7 his

: authorlty ran totally counter to the p01101es of those

before him. His emphasis was strictly non-utilitarian
and he in no way encouraged those who were interested
in inveption; Indeed, as Dr. John Arbdthné;ﬂﬁphysician

to Queen Anne and famous mathematician and satirist)

- wag to say "the [Royal] Society under Newton's

éresidency for twenty-five yearslbécame, like Agﬁggtan

/- o =-80 ‘.'.
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,'the profeésorshipé created by Oliver Cromwell for the

3

. , 97 -
~society, something of a Whig preserve." o : ‘

Undoubtedly, the first gfeat creative period of

English science was odér; althéugh this was a general

.

' phenomenon which was not conflned,solely to England

nor ‘'was it attrlbutable solely to the retrograde
tendenC1es of Newﬁon. Hence, the Royal Society' came to
a standstill, and no longer represented the group of

adventurers on the brink of discovery. Instead, it

‘turned into a club of high~class amateurs, nursing

_ their distinctions and socializing with the nobility.

The Soc1ety had become a Club for peers and dilettanti.

¥ Wlth real sc1ence more-or-less at a standstill, and

with the continued patronage of the aristocracy, ‘formal

 ééucation slowly began to acknowledge the existence of

science aé'h'valuable subject rather than as a 'Black

Iy , ’
Afz\\\As a result of the attacks against the scholastlc

learning of Oxford and'Cambrldge, and facilitated by

Gresham Philosophers (which still existed and were

still held by men with progressive beliefs in science),

both universitigé were, by 1700, offering coﬁrsgs in

scientific subjects. Dr. John Keil, at Hart Hall,

Oiford, was the first to teach natural philosophy in'

a mathematical manner and with. the assistance of

! .“..,:~ - i ) . '-B‘]‘. _
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‘great scientists up to the middle of the nineteenth

demonstrations and experiments; and by\1704, Oxford
had establisked a Readership in Chemis;ry:

However, while fhese“rebresent the first meagre
attempts at establighing science in the formal éurriculumr
much greater results were being thainéé from‘infqrmal
efforts. As eafly as the 1660s and 1670s, both Robert
Boyle and his assistant, Peter Sthael of Strasburg,'

were lecturing at -Oxford and Chemistry on chemistry and

natural philosophy. So éuqcééful were these lectures,

"that they caused the professor of Greek at Cambridge,'

Isaac Barrow, to lament in 1663 that "I sit lonesome as
an Attic Owl, who has been thrust out of the companion-

ship of all other birds; while classes .in Natural
0 / ) ‘98 | '
Philosophy are full." °

Nonetlieless, science, as an educational activity,
was to'remain largely an untapped resource until well

into the nineteenth century. As J.D. Bernal states,

science came late into the educational scheme....The

great developments of seventeenth and eighteenth

’ . ,
century science took place not because of, but in gpite
. [y N . v

of, the place science occupied in education. All the

3

century were self-taught in so far as their scienfe

i

went, and in spite of the precedent of Boyle....sc¢ience

t
¥ -

-"82.1 -



_e ey

’

did.’Pt'take root in the older universities. At the end

of the eighteenth century the only educational

-

*

esﬁaniShments wﬁgch gave enythihg like an adequate

In thls connection, .

tralning in science were the dlssentlng academies.

it 'is interesting to note that

.the idea of a London University was very much alive in

the eighteenth century.' On 31 March 1742

announcement was gsblished:

f\ ‘

»

'At the East End of Exeter Change

in the Strand, this evening at six
o'clock will be opened the London
Universlty, where all liberal Arts
and Sciences will be most usefully,
critically,. and demonstratively
taught in the. mother tongue in
proper courses of lectures, composed

. by.men of the greatest learning

. The Philoaop@iiél'Transactioﬁs

and delivered with good address,
80 as to be entertaining to all,

.and particularly improving to the

ladies and such gentlemen as have
not had an academical education,
as more real learning will be
exhibited thus in a few months
than in an equal number of years
elsewhere. 99

the -following -

-The Royal Society had no“government grant,,and it

was, therefore, always in financial dlfflcUltleS An .,

'inquiry in 1740 revealed that-a larxge number of Fellows




. had ceased to pay their subscriptions. One way to

make the scientific work pay forA.-tself was to publish

a series of reports, and to make these the property
‘of the secretary. Irl this way, the secratary'e salary '
was met by the printlng and selling of the Soc1ety s
thlosophwal Transactwn which flrst appeared-in 1665. As
Broncdwski and Mazlish indicate, this practice undoubtedly

reflects a strong sense of Puritan independence which
. M ' /.\

* marked the first Fellowe of the Royal Society - a / R

conviction that success must .-be earned, and earned as

100 )

- money. : o S

'

The Philosophical Transactwn themselves provide an g
excellent source through which to examine the act:.v:.tles
of the, Royal Society; and to this-end, Robert Merton '
has performed a most helpful task In a breaksown of ”
the approximate degree 'of social and economic influences
upon the selection °f. scientific problems by memliers
of "the Royai vSoci.ety (which is presented here in the
attached Appendix), Merton indieates a noticeable
'shift from projects related to soc'io-economic needs

to projects of pure science. In 1662, 69% of the

projects were techhologically determined as compared

_with 46.8% in 1687 This reflects an 1ncrease in pure

science of 31% in 1552 to 53. 2% in 1687. | :

4
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This shift is even more dramatically portrayed in
Merton's analysis of the Philosophical Transactions from
1665 to 1702, where it is indicated tha,t, throughout
this period, the physical sciences (which - for Merton -
includes astronomy, physics, chemistry, and technology)
dominate the ,gublished reports with an arithmatic mean
of 33.8. This compares with_th'e second place biological

sciences (biology, botany, and zoélogy) which totals an

~arithmatic mean of 18.0. Overall, the most consistent

interegt is in astronomy; however, by 1702, all of the
physical sciences are shown to have given way to the
biolo,gical sciences, physical an£hropolégj (anatomy and
physiology) and medicine. -

In an analysis of the' Philosophical Transactions from
1665 to 1676 performed by myself, it was found that
though results varied slightly \from‘those'obtaine‘d by
Rol'aert Mertgn, both sets of findingsyere very close
a‘nd revealed the same tendencies. For ample, whiig

Merton's figures for the‘ physical sciences in 1665-67

-are 40.8, I arrive at an arithmatic mean of 38.88.

Again, while the same figure for 1674-76 is 43.9, my

comp'utatiohs are at a ;fj.gure :.(:)f 44.4. ‘While my analysis

~ was not conducted under the strictest of circumctances,

they were not intended -to.call into question any of

~~~~~

Ly
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Robert Merton's conclusions. Rather, they were intended,
merely to (asthe&, in fact, do) further illustrate and
support the results of Merton's analysis regarding the
shift of interést within the Royal $ociety.10¥j

qﬁe rggarkable aspects of“ﬁge articles published
in the Transactions is the singular lack of criticism.
Although this is R%t explicated by Martha Ornstein ‘
\(Bronfenbrenner), she states -that "we must not forget

, that, after all, the majority of the members were not

' ‘men of scientific’' distinction" and therefore, presumably,

cannot be reasonably expected to have been capable of
anything approaching valid scientific criticiém.lo2
The basic format of the Transactions remains, even
to present d;§f unchanged. As‘Charles Babbage .states,
‘";he volumes contain merely those papers communicatéd
to the Society in the preceeding yéar which the Council
have selected for printing, a meieorological register,

103
and a notice of the award of #he‘annUal models.™

a
4

Manb ership ’ Lo
| Perhaps the singleé most widespread complaint
:egafding the Royal Society of London, is that’it:

béecame &imply an honourific society without any real

.
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regard for scientific and technological problems.’And
it abbears th;t this complaint is éell‘f?unaed and lies
g . rooted in the nature of its membership.

| While -it is ‘true that the Royal Society inciuded

among its membership the most proﬁinent manufacturers

in England; it is also trué that these.individuals.

joined’ (as a rulg) long after their repﬁtations had
R ) been made and saw the Sociéty as a sort of‘retirement

club (as did‘ﬁrasmus Darwin and Josiah Wedgewood) . The

fact is that while the provincial associations. were

‘J«becoming increasingly practical, the Royal Society was
becoming increasingly remote; with the result that the
new discoveries on which the Industrial Revoiution was

: based-ﬁere made by men outside the Royal Saciety

membership. As Rithard Awkwright was to say:
"It is well known that the most
R useful discoveries that have been
RN made in every branch of art and
o ‘ manufactures have not been made
E . by speculative philosophers in
.. their closets, buti.by ingeniaus
‘ ' méchanics, conversant in the
... practices in use in their time,
and practically acquainted with
e subject matter of the
.. distoveries." 7pa” "

The issue of whether the Royal Society should
; - - continue to tolerate the\hdmission of amateurs or

o  whether it should become an organizatioh of professional

™~ 2
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‘ / .
P .-~~~-~f-.~4-m-«)-mmw»-w.s-mv Ranfasiine “ N . - T T e S e B ki 1 S e | 6 - e e



S

W—»—«—-«—;-m

L o e e i o TPk ke e N e e e s /

scientists became somewhat clouded as, well into the
eighteenth centuryy there still existed no clgar
distinction between professiéh and trade. In short,
the 'scientist' (a term that was to be first used by
the British Association for the Advancement of Science
. in the nineteenth century) had not yet become clearly
defined or accepied as a professiohal who,committed
his full-time attention to his scientific activity.
Science was oft;n stili seen as a leisure aétivity for
curiousity seekers. This debate was visible a: early

{ ~

as 1699 when, in a poem by the physician, S;r Samuel
Garth, he laments: t . /
" "How' sick'ning Physics hangs
her pensive head, .
And what was once a Science,
now's'a Trade." 105 '

" As eariy as 1674, a council was formed to look into
the{pos;ibility of ejecting useless Fellows. This co&ncil
includéd William Petty, John Lowther, John Cutter, |

‘Christoéher ﬁ}en,-?aul Neale, and Henry Oldenburgh; for
as early a551662, Peers wereladmitted to the Fellowships’l
without scrutiny, and the doqr was. opened wide to S
gentlemanly amateurs. Indeed, its seems that admissjon. -

L

procedures were stacked against those of any real e e

’

scientific khowledge.\According to Chérleg Babbage,. in

. -
-
.
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ordér to become a Fellow of the Royal Society, three:

LY

signatufes from Fellows were required stating’'that the
" individual is desirous of becoming a member, and is
-likely to be a useful and valuable one. "This is handed

to the Secretary, and is suspended in the meeting room.

-

At the end of ten weeks, if [the individual] has the

good fortune to be perfectly unknown by any literary

é‘\‘:“; or scientiflc achlevement however small, he ‘is qu:l.te

. sure of: belng elected as a member of course. If on the

of:her hand, he had unfortunately written on any subject -

_ connected w'ith science, or is supposed"tq be acquainted
with any b;anch of 'ié, l:he. n\embers‘begin to inquire
what he ha}s done towldeserve the*‘honour; and unle‘ss‘ he’”
nas\ powerful friends, he ‘has a fair ehance of belng ‘

black-balled." % ‘ -

Babbage's claim cen be partiallgr:' ‘substantia e'd 1f ‘
one compares Qhe membership of the Royal Socn.ety in

1680 wir.h thaf; of 1730, one can see a dramat:.c d clme

in men vuth strong scientlfic J.nterests, and an

increase in d:.lettantes and gentlemen interested in .

curzos:.ties. 'rhis trend continued so that in the

>

" period from 1820 to 1860, less than 30% of wWhe Fellows

/.*&

were men of sc:.ence. x‘ in these c:.rcumstances '

that Charles Babbage a group of young SCJ.entlStS '



~compla1ned blﬁterly about the easy adm1351on polxcxes -

*

whlch cluttered the memebrshlp roles with non-productlve
T N ®

uxndividuals who used thelr membershlp for personal ,.” v !
advan%aqe, and about the lack«of'pragglcal §°t1YﬂtY

within ‘the Society, that led them to form\the.Britisn . p o
\Association for the Advancement of Science in 1831. \: *

’

. The chlef defect of the Royal Society, from the ~. . »

‘p01nt of view of grow1ng technology and 1ndustr1allzatlon,
was its apparent lack of sustained interest in applied.
science. This was only a natural. consequence of ' -

- 7 . -

eqnipping itself with members who were incapable of )
dealing effectlvely with problems of technicalipractioal-
ity. As the arlstocratxc and middle-claSs cultures were ' N
supposed to be the most fertile seedbeds of rationalist °
principles, the Royal Soclety, while catering specifically

" to the aristocratic and mfddle-éla;e, beoame the .
ipstltutional embodiment of the §entle-amateur tradition'.

‘ Progre351ve1y from the earl& elghteenth oentury,
the,Royal\Sggiety‘Pecame llttl \more than a fashionable 7 -
deﬁetihg society,” which pfbmoteé'or conducted’ little or a2
no redearch. In England at this time, science was \ \

) pursued by no powerful profeesion; and the cnriousity, )
_ the thirst for knowledge: and foy rational explanation " 2

-

which had motivated the feunders of the hoyal Society

2
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was no longer evident in the aristogratic and middle-

~

class cultures. This had begun JB seep down into the

- . ” - ' /V . .
lowex’ orders of society, and thus, a new calibre of man

had been passed the scientifié ideologyl;107

- ™ -

.
- bl

Sumnary - e N B . 2 -
In examining the development, activities, and Vb

1

publications of the Royal-Society of London, it is
clear that there occurred a shift from a science-based

-ideoclogy, .which was evident in the Baconian vision:
P - A ) :

and the Gresham College Philosophers, to a - clags-

e
-

specific ideology in the Society itself. In neglecting
to maintain a highly gualified membership, the once-
prestigious group became né%higg more than a fashion-

able club specifically designed for-aristocrats and

L 4

the upper-middle-class. Within this association, .

although no real research was carried out, the

“

scientific facade and termiﬂology were rigidly

maintained; and indeed, became central to the value

A}

system of the members. ) .

* A

. v '
The scientized activities (i.e. the journal, the

meetings) operated ‘as an internal justification

mecﬁanism;and this, plps the social status (see

),
" -
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© external appearance of a prestigious scientific

K ad ‘ - . .
1 s 1

Appeﬂaix\A)\bf tHe members was sufficient to give the -

7

association. ' , ‘ .

Thus, in operating with terminology and .activities |,

which were essentailly emptie .of“any real scientific

L}

meaning, the\practices”bf the Royal Society can be -

Al

seen as approaching a scientism; although in. no way

near the extent of that experié%ced in the 1lower- and

\
~

working-classes in the nineteenth century. Nevertheless, .

as 'the logic of science,,tébhnoiogy,‘apd education are

-

' ) N
determined by class-interest, the unqualified but

‘

prestigioqus membersﬁip of the Royal Society of London
919 r ¥ o

can be seen,~not as applying scientific principles to
the industrial processes whicnﬂthey controlled, but

rather, as applying scientized principles to their

a

perceptions of Nature and society. In either case,
’ )

this meait domination,'and the maintenance of their

v

superior social position.
/ . .
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PROVINCIAL CULTURE AND SCIENTIFIC ASSOCIATIONS: gn ‘ .

- . . a §
' THE .PROVINCIAL SOCIETIES AND THE ROYAL INSTITUTION

In the period from approximately _.60 to 1851, it
‘was in the rapidly é*panding urban centers, such as
Manchester and Birﬁingham, that the alliance between
science and technology was to develop mqst strpnglyv

And it was likewise in these Centers that, the perspective

of sciént&fic attention wds to change; from an interest

in astronomy - as was illustrated by the Royal Soéietyl *
ané the gentlemhn—amateurs - to a concern for physi¢s

and chemistry. Or, to put it differently, from the . S
science of mercantile societfsfo that of industrial ) .

society. In this development, the influence of the'

|

Midlands, and of Scotland, was to be central. .

This area was increasingl& middle-class and noﬁ ;h
conformist; and reports suggest that upwards of thirty
per cent of the population wefe Dissenters. Of this
group, as Hurwich states, Dissent was even more

prevalent in the merchant oligarchy than in the general

populatibn.lo8 . .

X -

. Ay
Broadly speaking, dissenters (who included '

v .
[



Unitarians; but not Wesleyan Methodists, for they did

_two dozen other provincial associations singled
. :

«»

‘Congregationalists, Baptists, Presbyterians, and

v .

v 7 *

not, technically speaking, dissent from the formalities,

i

- teaching, and discipline of the Church of England),weret

the most ;ndustrious group in the‘population; and they .
carried this industriousness into the Study‘of.science.
One-indication of the scope and vigoﬁr wiﬂ#k&ﬁch the
new urban centers approachéd science was that yhile,

at ohe time, the Royal Society had represented the sole
regresentation‘of institutionalized scientific*pursgit,
now (post;1760) fhe scene was «crowded beyond recognition,
with scientific and technological interest in the
northern urban centers approaching.a near mania. By

the late eighteenth century, at least 16 provincial

societies covered the whole of science, while more than

specific disciplines. ' Y

This development was crucial, as Morris Berman

-

has indicated, for it represented -for these middle-

class dissenters the emergence of a c%ncrete alternative. <«

LY

"If the landowners had their day vis-a-vis science, the

opportunity was ripe for other classes to begin

. . 109
defining it in accgrdance with their special goals."

¢! i
’ L J
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Most Qf these eariy sciéﬁtists,jtechnolo?ists,
aﬁa industrialists were‘Phritgns by birth, and came
from merchant and‘small-hbiding families. Hgwever-
ih%ellectually, their Puritanism gave them a special
alignménp for gheir'haterialist and deist concerns
as well as a’hgied indifference £o the traditional
authority systems., Both of these characteristics may
be sroadly summarized by the word ‘non-conformist'.
What gave provindﬁal inte;lectualllifé'itsrParticular“
vigour waé the;inéerest in change. This interesg waé

extended over a spectrum ‘'of social activity and was

Y

inspired by the Baconian/Comenian belief sfstém

which called for the mergef of knowledée_and utility.

‘That is, that learning should be put to social use.

Based largely upon the .system of education

-

advocated by John Amos Comenius, the Puritan movement

Prrmm v

for educational reform emphasized empiricism and .
utiliatrianism. In such ;'system, science and religion
éroved to be natural partners for both placed a great
emphesis on the\\natural order of th;ngs', which
Newton (a'conformis£) had clearly illusﬁrated. This
cSncerp witﬁ the natural order or natural .virtue
ﬁerhaps réached its peak witﬂ the Engiigh radicals

and Dissenters, as there occured, between 1760 and . °

°

P



i - : ‘ C : .
" 1790, an 'outbreak' .of Rousseﬁumanla which was fueled’

ObYtthe publichtion of Rousseié's.Emi@z (1762). As we . . .- ‘~t‘

- A
.

o _ shall see, some of the Rous eaumaniacs met with
quatisfactory, results.

disasterois, or:otherwise-
e ;' The unusally high vi?ébility of Disseﬁtgrs'in the
o ] ) proviéces, énd especiall Birminghanm, is‘due.to’their'
forced concentration by specific Tegislation which wak s
b designeq.to disecourage/ and iaolate.them. Two specif;c\
' codes which were deviked to eliminate dissé?ting |
p&litical power were the ?orporation Act.of\1661 and . '

\ *

the Oxford or Five+Mile Act of 1665.

denounciati

—————=~ ' nore carefylly aimed and explicitly forbade any

v o

A e
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Bifmingham, which was not a chartered Bcfsugh, gnd
St
ftherefore, ‘became a haven for Dlssenters.

The Act of- Unlformlty provxded that YEvery

3

'séhool@aster..;.shopld subscribe a declaratlon that

hg wbuld'ébnfofm to the liturqgqy as by law established

»

' ) »
and should obtain a license permitting him to teach.

»,ftoﬁ his archbishop, bishop, or ordinary of the . .
119 ' o C T

diocese' ; and thus excluded Dissenters from entering

the established universities. As a cumulative result - O\
: , (

of this, and other oppressive Acts, the Dissenting "{

Academies emerged.

‘/

. These academies offered for the first time a \
\

formal education which was practical and directed

¥

towards the needs 6f commerce and industry. A typical

curriculum at such schools.inclﬁded mathematics, .- ) .
natd?gl sciencé,"logic, }hetoric; metaphysics, ethics,
geography, history, Qnatbmy, and hebrew; gnd most
academies offered a g‘ye-year'coﬁﬁée for those .
intending ministers, and a threé-year course for
thése pr?posing to.enter one of the p}ofessions,
commérce, or industry; By the end of the eighéeenth
century, the Dissenting Academies (next to the
Unlver51ty of Glasgow and of Edinburgh) provided the
be;t scientific education available in the world.

0
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.Fbr)\this group of middle-class, dissenting, -
industrialists, sg:iénce took on‘an identitﬂr f.orminé
function. While the landed aristocracy had: used B
gciencé to furth'gr their social isolation; the middle
class provincials used science socially as a. cultural
»legitimiser? The period from 1790 to 1851 saw the

\
v

~ . small social group w_ho, at times, propelled owards a -

‘' It has been argued ‘(i.e. by Ian nkster:11l), that . \

»

reflection c,df its perceived utility. As a tool for
’ - ,

social legitimhtion, there can be no doubt that science

~

| . 5
mg’nre tradi/tionally dominant 'social groups.

cultural value system which was being devéloped by
f : - -

/the new middle—class - the owners of the modes of

- 98 -
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observable in the attitude of the professional classes.

'3

production. This emerging science-based ideology'
revealed two distinct tracks. On the one hand, the

\ A
specialization of scientific knowledge, ‘which was to

be an essentlal feature of the normal science of the

mid- and later nineteenth century, was promoted by its

adoption by the experts and its.consequent presentation
as ‘'expertise'. On the other hand, a more 'popular'
version of sc1ence began it slow filtration process
down through ‘the urban worklng-class.

By this® time the commercial and industrial middle-

‘class had become increasingly stratified, or internally

ranked in order of success; and giveqﬂtheir social

isolation as Dissenters, and ‘their increasing wealth,"

“

the group elites sought out the amenities of civilized

life. As a direct consequence of their now highly visible

‘importance in industry and the national good, further

power and attention began to accrue to them. For example,"

as Robert Schofield states, "a significant' change is

Naturally sensitive to economic changes because ®f ’
their economic dependence upon the dominant social -«

groups, it is not suprising that in spite of the ,
/ —

.supposedly superxor status conferred [on them] by

alliance with the landed aristocracy, they rapldly

P 3
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_of the eighteenth century was the proliferation of

'scientific activity aqﬁlérganlzatlon in th

© gshifted their connectigﬁ and their support to the

indusi;_rialiS‘ts.’“qlz .
,Contrary to an oft publicigedﬁviewpoini, science

(during. the first half of the eighteentf ventury) did

not die; indeed, it flourished However,\it did so in

different c1rcles than it had prevlously, an

in spite of the fact that it was.rarely encouraged by

the higher social ranks" or. goverpment, whére ther

3 3 = o - \ .
a growing conservatism 'and increaséd veneration for

what existed. One of the most charactéristi developments
' ’ ’ [ 4

provincial scientific sécietiés; and these associations
greatly reduced the intellectual importance bf London.
} f -

In considering this developmeént, ;it is inappropriate

to adopt-a simple causal theory of mlddle-c ass

determlnlsm- more realistically, the flunry of

industrial
distrlcts was-a reactlon to c1r¢umstances &ather than

a deliberate attempt _ to shape them.

~

Including the promignent nufacturers, suych

-

societies - though small -.had/administrative

flexibility which made them adéptable to the intellectual
needs of the members. While both specialist and generalist

scientific societies arose, science was often not the

¢
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turned to- polltlcs “and civic affalrs. Thls was

especially true in thg provinces where the members

were generally radical and liberal.
Asg science had not &et been split by nineteenth
century academicism into a superior 'pure' and an

’

inferior 'applied' branch, the advancement, dissemination,

and application of science to industriél'production

remained the main link between these scientific

’

associations.

Outside the Dissenting Academies, the now national

.

[ 2 B
interest in the industrial applications of science
stimulated little formal -educational provisions before

1823. Until that time, education was to remain
decreasingly possessed by the Church and the State.

-

~

¢
A\
4]

The Lunar Society of Birmingham , :
N Thfgtfghouit all of provincial indust¢ial and ‘U,
scientifié.society, nowhere is ‘the interest in science
and technol&gy more intense or more burboseful than in
the Lunar Socxety of Blrmlngham 114 The sug?estlon e

has frequently b n made that thls'assoc1atidn was

i .
b}
’
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// characteristic of its time, differing from other
socxetn.es only in the extraordlnary quallty of its

. li’mltrd membership. Over the years, a tota} of only

. fourteen certifiéd members of this '1ndustr1al research ’

» €

" ... organization' have been identified: these include

‘Matthew Boulton, Erasmus Daxrwin, Thomas Day, Richard
. « .

Lovell Edgeworth, Samuel Galton Jr.},ﬂ Robert Augustus

Johnson, James Keir, Joseph Priestly, William Small, -

~ \

Jonathan Stokes, James Watt, Josiah Wedgewood John
Whltehurst and William w:.thern.ng.

A This soc1ety was a very informal group of frien&s

N - »

\ o ‘ who had a shared a very broad J.nterest 1.n science and

Al 4

its industrial appl:.catlons. The outlook of the members,

U ' as was commonly found among theé industrialists of the

. o . .
T """ area, was fresh, 1nnovat1ve, and recept:.ve. As the

-

‘lunatics' slowly eveolved 1nto a semi-formal arely

-

organized group, they also became the unofficiil focus
v/

and clearing house for scientific actn.v;ty outside

4

the:u:j membersha.p.

It‘was not until approximately‘ 1775 - £78;)‘that a
real 'Lunar Society' «can be spoken of. The fJ.rst
; appearance of the name 'Lunar' occurs only ik 1776; and

until that time, the members were nebulously known as

the Birmingham Philosophers. As a more recognizable

. -
‘
X . . . [
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v . .
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. assoc:.atlon (although they never recorded minutes or

.publ:l.shec,l préceedings), the I;unatlcs met at the homes -

] +
i of members for dinner and discussion' in the afternoon

on the Monday closeyt to the full moon - he’rrce‘the—————#“—"‘“\" -

o

name ,Lunar'. This was done so that, in the absence of T
Etreet "'llghtlng,,the paths home at n:.ght would be : .

vmible .. : ,-

Dr. Priestly knew well the a’civentages of being

‘associated with_this illustrious group as "it was not
-\\

\ L

. every _§c1entlst who [couldgely upon his friends to

PO TR

% supply him with crucibles,  test-tubes, flasks, and the

, . . hundred and one small things: of everyday use in.the .
, 115 )
h laboratory"" “ and it was he who first published a-

- refgrence to the Lunar Society. In Volume Two of \hJ.s
‘ 5

" Experiments_ gzzd & servations Relating To Various Rpanches af

e ‘ . . ' : £
. Natural Philosophy .(1779), Priestly states that "With me

“

it was a mere random experiment, made to eltertain a_

’ A ' few philosophical flriends, who had formedj themselves ' ; /

I

into a pr:.vate society, of which they had done me the .

, ‘ honour to make me a member n-116 I- ‘ S |
f . . - . ooy N
L _The extreme’ly wide, range- of .interests wh:.ch the S .

[ ‘ . ¢ )

Lunar Sogiety a.ct,uuy}.y p}xrsued can be imagined l;y . -

s e 1
o

' '.looking at thé fields where they specifically had -,
profound effect. An incompleté listing of their

. - .

. . ‘ . N .
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: L) : L
science was unmistakeably economically purposeful. Its
) , \ .

"developménts would e to include steam power, turn-

pikes, canals, carrfiages, mechanical telegraph, banking
and credit, coining-press, coal-gas illumination, time-

» ‘ T -
clocks, mineral resodurces, mining, metalurgy, chemicals,

food supply and distribution, health, sanitation,  *’

L-g

agrlcultufe, hospltals, cfinlcs, museums, llbrarles, /

tableware, plumbang, polltlcs, economlcs, publlc

. educatlon, astronomy,,Optlcs, textiles, and smeltlng

‘ .

processes. In all of these flelds, members of the Lunar
Sbciety éither individualually or collective;y, directly
aﬁfected these major develOpments of the Industrial
Revolutlon Durlng their period of activity, the

number of batents awarded to nesidents of Birminghaﬁ.

was tr{ple that of thHeir nearest competitor -.Manchester
- h R N )

s
an

(See Appendix D). . ) ' .

. "To [the‘Lunar'SociegyJ the current interest.in

-
0

‘purpose was 'to élqt [Britain's] rage commercial'. In

Birmingham, 'that town, the mart of rich inventive
, p
Commercial', it was 'Sciepce' which, in Anne Seward's

T

words, ' 'Leads her enlightened sons to....Plan the vast
engine.'" As Neil McKendrick has #tated, "they did not
envisage defeat. Science and industry would march in

’

triumphant unisoﬁ towardé‘the solution of all the



world's problems - social, political\( and m.ater‘;'.al\:.\,.,x-
”//Joseph Priestly was voicing no lonely\ belief. in the ‘
Préctical objectives and future acg'hieséients of sci“ence.
when he wrote’in 17468 in his Esgay Upon The First Pmihciplea‘
~of Goverﬁzhent that:‘ fNature, ix:clu“di'ng. both its materials
”and its iaws, will b'e'»;nore at our command; men will ’
make their situation in the world absolutely more easy
and comfortable; they will probably prolong thelr
existence in it and will daily grow rrfore happy. ""li7

It was also in this tract that, in the first years of
the[énneteenth century, Jeremy Bentham would find the
\core of his philosophy - 'the greatest happiness for
the greatest nurpber' . . , o *
F\rom this bourgéoié group of Midland scientists,
manufacturers, \{tlerchants, -and industtia}i'sts, science
and its application was to receive 'a remarkable
enthus:.asm and ser?%usness of' purpose. They passxohately
belleved in the benefxts of J.ndustry, commerce, and ™
experiment. They passionately bel:.eved in progress. In
his own v;ray, ‘Matthew Bo;.11ton was-to phrase it welk®. In.-’
a létter to Empresé'-Caj:herine of Russia, he saia:”"I
sell what the whole world wants - power, w118 e I:.uné‘r |

. 4
; Sociféty was not a group who stumbled blindly onto ‘

invention by chance. Each step wag.‘\ a ca;l.culatedu . o -

¢
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reaction, a reasoned activity; and thelr scientific

/

workﬂ.and the subsequent economic success, only served
to strengthen their developlng sc1ence-based 1deologlcal

9 \ ‘
attitude. & ‘ K

*

The Lunar Society‘and Education
From their'core interests in the advancement of .
science and technology, the members of the Lunar Societ&—
aiversified; moving into areas of wider social and
political questions, not the least of.which was education.

In this field, the Lunatics were not so much pioneérs

L)

” . . ¢ . .
- as .they were responding to a general social awakening

as lo.the benefits of education. As Jahes Keir wrote.

in his Dictgonqr'y of Chemisfry (}78?) : "The”diffusion of

general knowleage, ana of a'taste for séience, over

éll classeé of men, in every‘nation of Europe, or of

Européaﬁ oéigin, seems to be a cha;acteristic feature

of the present day. : |
Percxval Prlestly, Boulton, Watt, Galton, and - Lo

Wedgewaod all rejected the more traditional methods

of instruction, apd the traditional institutions when

it came to the education of their own children. Cértainly; .

it may well have been this necessary attention to their .

\ g »
. o

) . : . _LIOG_ ‘ - ' 1
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b ed

. own families which first provbted an interest in
edudational ideas and qsthodé, Like most educational
innovators, Priestly, Edgewqrth, and Day, in particqlar,
were especially interested in methods of instruction
which wqgld'secure the pupil's’active pérticipation.’
Their ideas wére fiést.déawn to various conceptions
of .the moral gualities whicﬁ may be desireous to
inculcate - on'éhe type of people education should
produce. For theﬁ, the next pqssibility for shaping
the minds of young people waS‘to'come through Hartlean‘
Associationism.

. D;vid Hartley's (1705 -~ 1757) approach to
psyphol%gy, which was not exactly scientific, claimgd‘
to uge the methods of Isaac Newton -as explicated in
tiis Théory of :;ttraction » and Hartley claimed that‘ the

appréaches to physics were entiwely appropriate to,

L4 2 -
' what we would call, the social scienceg.g'0 Through

{

. Hartléan Associationism, the learning process was

seen as a rational process, and this led to

speculation that education itself would somed#y

become a science.

//)' 'Thése'ideas were not to remain in isolation as
\ ¥

.some were put into practice at the Warrington and

Manchester Academies, where Priestly and Wedgewood

-



'trigonometiy, the use of logarithms, and ratios

lecturers and alumni. During}Ehe decade- he was in
Birmingham, Priestly, being'ahDisseﬁting minister;n
preached, ‘instructed children in religiop, and edited

a theological periodical and helped ofgaﬂize one of
England's first Sunday Schools. Not a typical Sunday .
School, this school was désigned for the working:classes;
offering instruction to the children in reading and
writing, and‘offering the adults classgs$in mechanics.

Matthew Boulton and James Watt shared Richard

Edgeworth's concern for prdcticality. Following Maria

and Richard Edgeworth's phrase in Practical Education (1798) ,

121

‘Education practical, never ends!' » both Boulton -

.and Watt directed the education of their sons towards

" their pre-determined future roles in the. further

development of science agd industry; stressing only
skills such as economy and good writing. Emphasis was
also placed on conic construction and geometry, algebraj

In a

letter dated 1777 to Matthew Boultoh is revealed the

very distinct view§/about the sort of education which

.was required by boys who were to become gentlenen,

manufacturers, and philosophers. The letter, from

-

Mr., Pickering, advises that Boulton's son be

‘

from being a day boy at a local academy to a /parlour

)g\

| 3
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bodrder for, as a day pupil, he would ‘necessarily
I acéuire a vicious pronunciation and vulgar dialect.d?Z

~ Richard Edgeworth had a large family of twenty-
two children by four marriages, and living in extremely

|

the membership by correspondencée. His gebgnaphical
.~ isolation, therefore, \required that the children be /
etducated at home, and that he work-out any educational // ‘

The theory which evolved in this process was-;l’ /

problems for himself.

-

el:aborated in. two books - Practical Education and '7
Mfeaaimz Fducation (1809). Both of these books /
contain valuable ideas, and the fir‘s‘t of them,
accordiné to Alice Paterson, consti"tuted "....the
mosf important work on general pedagogy\ to apéar in
(England] bétween the pgblication of Locke/'/s/ Thoughts
in 1693 and that of Herbert Spencer's Es/sc’z/y on Educgtion
in 1861."123 | / . —
Two of the best known educai;i/onal failures >

/

. :
* which are attfibuta‘ble to Rousseaumania are those
claimed by Edgeworth and by 'i‘hotpa'/s Day. Many of the ot'her
. IlJunatics became ﬁirectiy involved in-education either
i .through publications, or by 'éssiséing in the fo:unding of
schools. These included_Dérwir_x who, in.1797, wrote A Plan

for the Conduct of Female Education. Along more informal lines, a

young machinist at tﬁe University of Edinburgh, named James Watt,

\
T

- 109 -

rural settings, was the only Lunatic 7[0 be included in /



%
|
i
E.
§
}
!
{
|

R

e

CEe

/ B .
/ . s

used his shop as a meeting place for professors and

> N w
students.. Indeed, being a self-made man (as he often ' .
claimed),. it was at these meetings that he acquired
most of his scientific education.

Both Wedgewood and Darwin either gave or
encouraged publig lectures. For example, as was
reported in Aris'’s Bimringiiwn Gazette on 23 October
1762: . "The body of the Malefactor, who
is order'd to be executed at ‘
Lichfield on Monday the 25th
instant, will be afterwards
conveyed. to the house of Dr.

Darwin, who will begin a Course
of Anatomical Lectures, at Four

o'clock on Tuesday evening, and
continue them as long as the

o body can be preserved, and shall ‘
be glad to be favoured with the . b
Company of any who profess ™~ )

Medicine or Surgery, or whom the
Love of Sciencg may induce." 3124°

- SEVUSUR VG - —_ - - ———————
' e
'

The Lunar Society, the Provinees, and Politics

In the last quarter of the eighfeenth century,

there‘ﬁzre iﬁcreasing signs that the manufacturers .quu
of-Eﬁgland ﬁad come to recognize a sommon set of j
basic interests. This is evidenced by the organization,
in 1785, of the: General Chamber of Manufactures; and *
indicates thé realization that the mapufécturers‘were‘

. ) u L

T 0 ’ .



both Revolutions; and thought that,reliéion and politics

1 ' ) f
a substantial political force in the community. This

interest in politics céftainly did notﬂg§5a9e~thé :
interesﬁ‘pf the Lunar éociety. \ ‘ ) . . - -~
During the period of the American Revolution, and PR
later, the French Reyoiution, there was much .political
disguSsion, agreemént and disagreement, both within the S
group and in the public generally. Wedgewood, like \ R |
P}iestly, was.a Whig, a Diésenter, and a supporter of
shoulé be subject to the rational process. Meanwhile,

in a poem by John Bicknell entitled The Dying Negro,

Thomas Day (who had been called to the Bar in 1775, and

‘consequently involved in the political excitement of

the time) is aligned with the anti-slave movement!

o
- ‘However, the Revolution which really caused a

iy
N .

~popular reaction was the French. To those watching from
3

Engl&hd,‘the French Revolu£i§n symbolized a real shift

in class power, This symbolism, plus the rapid alterations
go English life caus;d by thé Industrial Revolution, e
merged and resulted in a r;newed sense -0of ‘social

direction for some social classes. For example, as N

Morris Berman has pointed out, "the French Revolution ‘

generated an interest in education organizations for

the noo& as a means of ;nstilling appropriate political

o
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attitudes, whlle the Industr;al Revolution prov1ded

S

al definition of science that seemed quite applicable

;b the relief of....distresqu25

f The French;Revolurion also was.responsible for
ery strong social tensions within England. Opinion
as hardening agaiﬁst the Revolutioq, and merely to

@isegree publically with the Church of England or the

aw was considered tantamount. to rebellion, if
: é

K notctneéson. It was the sentiment of numerous judges

., that "to touch anytginé of the ancient fabric of laws-

was anwinritation to revolutionary sentiment: things
were to be left exactly as they'ﬁere.?12€l“ ;

L It was this sort of\sentiment converted into /
angry activity,. which was to mark the effective end
of the Lunar Society of Blrmlngham Although Joseph
Priestly was not actively political, he did help
orgahize the Revolqﬁionary Society in Birmingham in
1788-1789 in. support, and in honour of the Glorlous
ReVOlutlon of 1688 and its principles. On 14 July 1791,
‘this group held a dinner commemorating Bastille Day, .

And although Priestly did not attend, the dinner

sparked off-a riot during which the mob aestroyed

.Priestly's church, home, Iaborarory, and library. In

the two days that followed, and amidst cries of 'No

-

_112.; ‘ ;
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M Philosgpher!' and 'Church and XKing Forever!', the

R

crowd destroyed the houses-of as many.of‘the.'ﬁamned

: . | /
// ' . Presbyterians' as they could f£ind. In a letter written

/
by George III te Dundas, he said that "he could not £

but feel pleased that Priestly was the sufferer of
. 127/
the doctrines 'he and his party have instilled'.™ ~

[

Priestly, being thus permanently forced from,
Birmingha@,’and later to go to America, was to write:

Ve Y
o "I consider my settlement at /
- . Birmingham as the happiest
’ event in my life, being highly
. ) favourable at every object I
- - ~had in view, philosophical or
A theological....I had....the
e society of persons eminent for
e . their knowledge of chemistry, -
- ‘ . particularly Mr. wWatt., Mr.
S < ' ' Kier, and Dr. Withering. These
: ' with Mr. Boulton, Dr. Darwin, .
) «es.Mr, Galton, and afterwards
‘Mr. Johnson of Kenilworth, and N
- myself dined together every
4 month, calling ourselves the
T lunar -society, because the ’
- ' time of our meeting was near
' the full moon." 128
At the suggestion of the majority of the members(
of the Philosophical Society at Derby, the following -
K : ' }
communique was issued on 03 September 1791:
/ AN ADDRESS TO DR. JOSEPH PRIESTLY

Sir; . -

" We condole with yourself and
with the scientific world on the
loss of your valuable library,
your experimental apparatus, and

———ky 5 - - - v e N TR e mhan A At AR WD oo P dd oames A r o a. VAN s ot 1 o 'ma e e,
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your more valuable manuscripts:
at the same time we beg leave to
congradulate you on your personal
safety in having escaped the
sacrilegious hands of’the savages

at Birmingham. /'
L ; .
R. Roe, o
i %}cretary" 129. !
b . B »*
Er,’x' Es N

Lunar Soc1ety was.a pilot project or advance guard of

°

' any/other singie’group, reéfeseﬁt in brilliant

, microcosm, the dynamic forces of change in ‘eighteenth

century England.lsa‘ I _*

i -

” The Literary and thlsophzcal Soczetzea

The Literary and Philosophlcal Societies Wthh

ez ~While Robert Schofield claims dubiously that ﬁhef/

the Industrial Revolution, the .Society did, more than

began to appear in England at the end of the’ exghteenth

zcentury ser#ed the intefiectual and educational needs
of the mlddle- and upper-classes. By ’Phllosophlcal'\
is meanth 'Scientlflc' (i.e. natural philosophy) ; and
the adult classes in 5¢1ence whlch were a part of the

activities of these assoc1ations were de51gned more

\ /

for social purposes than utilitarian purposes. As Ian .

Inkster has stated, "the individuals and families

o~ 114 - C
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central to the life of the Manchester|Literary and

Philosophical Society almost epitomi;ed the wealth,

occupational, and social structure of the city. Within

‘Manchester, the group appears to have been socially
31 :
dominant." -
These societiés were largely 'meeting places for
the,el;tes and .were not opee;ko mechanics and aftis;ns.
However, this was not always the case. As Roderick and,
Stephéns state with reéafd to the Scarborough Literary '
and Philosophic;l Society '(1827): "In l834< for example,
the members of the Scarborough Mechanics' Institu&e
were invited to view the Society's ﬁuséum,'and 'the
council had'much pleasure in affording an intellectual
. 0 . .

feast, without sacrifice on their part, to the members-

of a kindred, though ébmewhat humbler institution..

Every endeavour to raise the character of this class

oy R
of society tends to the furtherance of science and the

development of genius, as a very large proportion of
the most active scientific labourers have arisen f;dmg
the humbler ranks of life'."132

N

Like the Royal Academy of Arts, the Manchester

'Lit. & Phil.' wasy-at least nominally, devoted

7

exclusively to cultural aimé and technical progiesé..
Organized officially of 28 February 1781, its aims

e
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from the flrst lncluded the appllcatlon of sc1ence to
mechanlca;fimprovement. Although the main tools to aid

adult education 1q%these socxetles_were the llbrar;es

-

) and museums (bpoth of which were very strong in Manchester),

1

Manchester's contribution in this area was very important.
‘ : .

Not only were-lectures and debates offered, but in 1783
4 : £ 28 20

+

the Manchester 'Lit. & Phil.' orgahizeda mechanics*

school called the Manchest u//w‘lege of Arts and

ege there was not to be merely

-

e exhxbxt, nut .a laboratory andaa superintendant to”

ot
™

Sciences..At the

- While not all of the orlglnal and more eléborate

features of the‘College'were adopted the 1n1t1al ‘plan

remalned essentially in tact. However, as was’ perhaps

to have been expected, this unique and radlcal'proposa;‘
‘ ‘ . - "r 0 . * .

to unite cultural with ptilitarian aims was not

entirely approved of by the more conservative,members

of the Society, and éopehmembers‘with?rew in protest.

Nevertheless, science was to become the

~ ' »

predomipant mode oi.cultural expression in Manchester.

T s

And the first volume of the Memoirs of the Minchester
Lttemry and Phtlosophwaz Soczety (1785), which was dedicated,

by perm1351on, 'To The Klng, with peculiar gratitude

. @

for his gracious patronage of the fifét fruits of this’

A Tl 1e -

e
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Institution’,

stated that:

"The numerous Societies, for the

s promotien of Literature and

~¢

!

Y 4

T e o o Snmdi B 3 Sl rasy

than any {age] which. has preceeded,

Philosophy, which -have been formed
.+..have not been only the means B
of diffusing knowledge more )
extensively, but have contributed

to produce a greater number of M
important discoveries, than have

been effected in any other spac§

of time."™ 133 -

The Moirs go on to say that:

"It is to the HRonour of the
present age, that it has -extended

- the empire of Science, and.of the ~

Arts,-so far ‘beyond ‘its ancient
boundary..,.[and that] it is more

of the immense importance of )
education....Hen¢e, it is, that so
very few of these young men who

‘are destined for trade, enjoy any
‘advantage beyond those of a

grammar -school....It is Granted
that the examples are too rare,

of those. who have united the
manners of the Gentleman, the

taste of the Scholar, and the =~ .
industry of the Tradesman. Yet,
such examples have been seen? and

nay ‘still be among us.

-+ ..Perhaps, one reason why they
are’ so uncommon may have been;
that those places of education,

.
-

" which tend to form the Gentleman . . .
and' the Scholar, have been - . o

unfriendly to the habits necessary’
to the Tradesman....Perhaps, the
happysart mightbe learned;*of
CONNECTING TOGETHER LIBERATL

SCIENCE AND COMMERQ;AL INDUSTRY!
....1f the scheme appears V151onary,
yet it deserves a trial. It is,
indeed, as far as I know, NEW. I

B
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¢ i . .
have never heard of a similar | !
establishment....Such a school . - , : ’
SR ' would probably lecture natural ; /’ . .
Vo : . philosophy, les Belles Lettres,
' . mathematics, history, law, . : o)
_commerce, and ethics." 134 -

In view of the foregoing, it is interesting that
the College of Arts and Sciences (which is not to be

, confused with the Manchester Acadeﬁy or 'New College' -

forerunner of the modern Manchester Collego - Oxford b . N

A

- which was founded by by Dissenters on 22 February, and
. dpened on 14 September 1786 as an attempt-to save ¢-*-%'”*”’f/7/’/”/

something from the wreckage of the Warrington Academy)

' which started with -such high hopes,-had only a brief:
exlstence, lastlng only until 1787-88. As Musson and - “\\\ .

Roblnson expllcate, "the causes of the. College s

>

deﬁlse are not clear but are said to have included ‘'a o T

superstitlous ‘dread of the- tendency of science to
- ' unfit young men for the ordxnary details of bu51ness' " R

- e

The Manchester therary and Philosophlcal 80c1ety—— ' I
P - .itself, however, had a more prolonged llfe, eventually ‘ e

- . becoming  (via owen's College), the University of g
e o . 135 , , . :
A ' ' Manchester in 1851. ' )
N = L [ . ’ - . . o
) 2 2 | . s . - ' ) . . \ . . “II;I

" The Derby PhtZasophwaZ Soctety ‘ * . L
Samuel Smiles sald in Boulton and Wabt (1866) that' " S

‘. , ) ‘o

2
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the "little coteriei@jwhich haveﬂbeen] éstablishéd ail
i . . over England of men ready and anxious to dlSCUSs the

1

latest scientific dlscoverles and the most recent.
improvements were usually centers of the best/ang/mogt
1ntelllgent $ociety of their nelghben/poed///and were

for the most part-dj dr/;;ngnrﬁﬁea//y an active and liberal

— 136 - g
fﬂ_ﬂ_,,,~"”*’Aif/—’;;;;IZ\SE(enqulry ° In this tradition/ﬁé;iZhe Derby
. ‘ Philosophlcal Society. . ‘

Inltlated by Erasmus Darwin, the SOClety began in
1783, and was formally 1naugerated at DarW1n s house
on 18 July’1784. In hlS inaugeral address, Darwin made
it clear that the ‘'drawing-room expeiigents' had a
serious scientific purpose and that they, as'a group,
must conrinue the search for more "ugentleman—liﬁe
facts' - a pnrase which Darwin used when asking Janes'
Watt for information abour his.steam engine.”;;?

As Susannah Wedgewood had written to her father

Jgsuah in the early days of the Society (13 Match 1783) -

> o " "the Phllosophlcal Club goes on with great spirit, all
the ingenious gentlemen in the town belong to it, they
meeting every saturday nlght at each others houses"™ ]38;
however, with tlme, the meetlngs were reduced in

frequency to once per month - at 6 Om P. M at the King's

* Head,. Derby. o :

.

Realizing the importance of scientific libraries,

--119 -
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. Wealth of Natwns and Paley s Mral and Political Principles.

néociety, the Derby Philpsophical Society had its links

’
i
i
!
¥

the Derby 8 ciety“ordered severel books and ‘journals

~ on natural, philosophy, however, as was occuring in-

other societies, the members' general reading was
A g

coming under fhe influence of volumes such as Smith's

Although less dlstlngulshed than either the Lunar

-Society or the.Mancheste; Literary and Philosophical

X

'WIth both and helped maintain that splrlt of Inqulry

‘on whlch England's industrial- and sc1ent1f1c greatness

s 139

was built. The Society‘lasegd until 1857.

: .
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The Rbyal Instttutzon of Great Brztazn o 4 ) | o

During the relgn of George III (1760 =1820), ox
'Farmer George' as he'llked to be called,lehe aristocracy,
the clergy, and the politician and industrialiet \

landowners became passionately concerned with the

1

,craze for agricultural improvement. Technological

“

progregg,in agricultu:e was siénificamt,in this period, .
and a ho§£ of farming societies were estaelished to
facilitate the exchange of knowledgétﬁﬁd ideas in this

field. ) |

LY

Also under the auspices of '?armef‘George", 75% of



~all the enélosure acts .ever passed by Parliament\@ere
proposed and enacted; and the Board of Agriculture was
formed in 1793 to "spread the zeal for enclosure and
"improvement among the landowniqg classes."}é0

As a result of the social tension and the fear of
revolutioé:which existed at the time, the Society for
'Better%ng the Conditions of the Poor (SBCP) was formed
in-1796. Its goal was shared by the Board of Agriculture,
and tﬁe\two orgapizations shared theilr most active
members. However, both the Board and theSBCP failed to
Iiﬁterest the aristocracy in improvement and enclosure
allotment to the poor. Thus, the group of innovative
landowyers remained ‘small.

Tﬁé Baconian vision of‘the marriage of Qcienéé to
iﬁdustry which had been submerged in conservative
circles since th; early days of the Royal Sociefy; was
ncw.- ih ﬁhe late eighteenth century - making a
dramaﬁic pomeback< The entrepreneurid} and scientistic
ideoiogy which was now natj.bnally visible was cdntinuing
to become refined aﬂa precise; and coﬁsequently, was -

. o (
steadily becoming an attractive alternative to the

traditional order. "What the Baconian vision really

required to become a trul& légitimate rival to the

older ideology was support on the pa;é of the very

%

- 121 -
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class with which the dilettanti {tradition was

o {
invariably associated. There had to be, in short, a
departure within the ruling class itself from traditional

. 141 | ‘ ‘
notions." ‘ R C

In 1796, with his 4n dccount of the st Lishment for the

Poor at Mnich together with a Detail of Various. P lic Measures ‘

comnected with the Institution, sBenjamin Thdmpsén (C'%unt

Rumford) revealed his interest for the 'sturdy beggar'

' and made a personal contribution with his lasting

N ]

innovation of ci§ic fina:nced soup chérity. Indeed, this’
was a problem‘ that all of Europe was r'e“cognizing;
'given the state of technology and industry, evénvthe J
leading countries were unable (org;ﬂuntii this time,
unwilling) to bring the available work and manpower
together. |

In an article written for the SBCP Reports stated
that 'the means of industry' should be directed for .
the improvement of the poor. "Let us therefore make
'tghe inquirl} int':o all .tha't concorns the poor , and the
promotion of their happiness, a s/ciencé; let us
in;restigate i)‘racti'caZZy , and upon’ system , the 'nature
and‘qconsequences of those things which experience hath

ascertained to be beneficial to the poor.""Much of

-\ X

'this was derived from the ideas of )Jeremy Benthan,

"



‘*the augmeérntation of domestic comforts'.

LW

whose idebloéy of science came to play a crucial role

- , ‘ 142
at the Royal Instifutidn in years to come."*

Consequently, Count Rumford developed 'a proposal

" that would create a relationship between philosophers

and workmen, and~which would be directed towards the

improvement of agriculture, manufacture, commerce, and

143

Morris

Berman states the subsequent events succinctlyE

this Proposal was "circulated
among the wealthy classes of
London, and received a guick .
response from fifty-eight of
+Britain's most famous families.
Some of this group - how many
is not clear - then met at the.
home of Sir Joseéph Banks on 07
March 1799 to found the
institution, and\elect the
Committee of Managers (at first
five men), who had been chosen,
in advance by the Select
Committee ofthe SBCP~—On- -
March 9th, the Managers assembled
. : at Banks' house once more, at - -
-+ which time they planned to have
500 copies of Rumford's Proposal
printed, solicit further
subscriptions, and present a
copy of the Proposals to George
III. The King became a patron in
June, giving the Institution the
‘right to call itself 'Royal'. In' Lo
September, [Sir Thomas] Bernard
arranged the purchase of the ’
. mansion of a John Mellish at
. 21 Albemarle Street,....and a
Clerk of the Works, Thomas
' Webster, was engaged. The Royal
Institution was well on its way." 144

-

- 123 -
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Indeed, the Institute seems to have béqun with a
dual\emﬁhasis, or objective. Oﬁ‘the‘one hﬁnd, Count
Rumfoéd, along with Sir Thﬁas Bernard of the SBCP,
envisioned a teqﬁnical college for artis‘ﬁs.in'wﬁich
a "collection of models of fifeplaces, grates, gtoves,\
steam-engines, spinning wheels, etc.” would be
1ncluded 145 Also, a proféssor would be app01nted and
prov1ded w1th a well-equlped lecture room, On the other

hand ‘the majbrlty of members were . 'improving landowners'

who saw SC1ence as an instrument, of economlc polgey,

‘and who were hoping for personal benefits of applied

science.

4

At this time in London, private lectures in

. natural philosophy were available: from professionals

in.their homes. These individuals were often physicians.

At suéh meetings, groups were small and usually
' -
consisted of 'high society'. Their patrons were largely

mbtivated by the ideals of the gentle-amateur-tradition.

. The early govenors of the Royal Institution recognized

-

the popularity of lectures, and included a programme E
. - ) " )

3

of lectures in their phiianthropic schema. Thesé, plus
the puélicatioh of é journal, the~Model'ﬁoom, the
mechanics' ébhool,'aﬁd fhe laboratory, combined to
complete the Proposals.

- .
> REJ

-124.-' \ .
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‘-The Institute's first choice of lecturer was

i

William Farish, the professor of chemistry at Magdelene
College, Cambridge‘. He was the first in England to
lecture/,g;/.tl're/application of chemistry to industry.

— : | . \
Being an Evan.gellcall, and thus'committed to the causes

" of philanthroéy, he appeared tovbe an ideal choice.

However, he declined the invitation.
\ ‘The second choice‘fclar lecturer was the lecturer
at'Anderson's. Institution in Gmlasgow - Thomas Garnett.
Trained in Scotland, Garnett was well;known for the
practical nature ‘of his lectures; and on 04. March 1800,
'he began a programme of bo.th' entertaining and serious
lectures at the Royal Inétitution. - C

Deépite Garnétt's immediate popularity, friction
developed between himself \and the managers. The e;ta'c't
tscl)urce 6f this friction is uncertain. Neyertheless, in
1801, the Managers refused a pay increase which was
requested by garnett; and Humphrey Davy was soon after
engaged as Assistant Lecturer in Chemistry and
Director of thelcherlnical Laboratory. This escalated

existing tensions between Garnett and Management with .

tfne result that on 01 June, Davy was appointed Lecturer. )

Garnett resigned two weeks later.

Davy's lectures also proved popular and were well

3
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“attended by members of Londons more fashionable society.
It seems that Davy had a particular abilify to make r
people feel at ease with science, showing its sihﬁlicitx;
and thus, makiﬁg the prospecf of becoming a part-time
scientist both an exciting, and a yiable, oné.

During Davy's tenure, and after Rumford's
departure for the Continent in 1804, the character of
the 'Institution underwent substantial changes, noteably,
’the dropping of the.mechanics' school and the increased |
concentration on the popular scientific lectures. The
potential for more extravagent lectures was enhanced,
as, by this time, the Royal Institution sported.thé‘
le;diné chemical laborato;y in England. ‘ “

( In 1813, Michael Earaday was engaged as Davy's
assistant; and eventq?lly (with Davy's death in {829)
became thg first Fullerton Professor of Chemisiry,

From the very begign%ng of the Institution, the
publication of a journal wasaundertaken..In an attempt
to convey to a wide auaience practical scientific
knowledge, a conscioﬁé effort was made to content and
e format of the Philosophical Trérwdctions of the Royal Society
‘which repo;ted largely on matters of énéiquarian
! _ interest. Rathéf,Athe content and form of the SBCP

Repofts was seen as being preﬁerable as it was more
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T~ + o
of an information sheet containing matters of practical

use. However, the journal was unable to escape the

" Royal Séciety's influence and articles did appear on

. '
natural history and on astronomical observation.

‘However, even after being supervised by Count Rumford,

Arthur Young, and Humphrey Davy, the jourpal succumbed

to financial pressures dgd was discontinued in 1803.

. It has been sﬁggestedl‘& that the survival of the .

Royal Institution between 1811 and 1840 is attributable
o .

»
to a judicious mixture of amateur and professional

elements in the membership..This can be illustrated:by

the fact that in 1799, 50% of the founding members,

‘and 75% of the first Govenors, could be classified as

'improving landlords' - that is "members of the peerage

and wealthy gentry who were in the foreﬁrdnt of .
agricultural development and estate exploitation."l%?
By 1803, only 258 could be so classified. Originally,
the overall membership claimed agricultural intéreétg:
by the 1830s, only 6% claimed agricultural interest
while 608 claimed profeésional affiliation. 148

This shift within the Institution also finds

correlation with the fact that by the'mid-18205; the:

leadership was‘laréely Whig and Utilitarian; and, as

in the provincial associations, science had become

.

Q:\tgﬁl
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"both the rationale foﬁ'expértise'and the motto of
a would-be smoothly fuhctioning-social'order."143‘

Indeed, the Royal Institution sh%res many cﬁaracteristieé

with the‘grovincial literary and philogophical‘societigs

which became numerous in the 1820s apd 1830s. As .Y

Charleé Babbage’states, "The Royal .Institution was

" founded for the cultivationhqf the more popular énd

‘eléméntary ﬁranches of scientific kno&lédgeh and has
risen from the decline of the Royal Society, to a

- more promlnent station than 1t would otherwise have

occupled in the science of England. Its general

effects in’diffusing‘knowledge among the more

educated claéseé of the metropolis, have been, and

' continue"to be, valgable."” 150 ,

[4

’ ”The gentleman amateuf traditioﬁ in British science
was, as [Robert] Merton ‘would say, hlghly 'congruent' !
to the world of the landed arlstocrat,....[howeVer],

the impact of .the [Royal] Institution’vas'to articulate
" ang/-onsolidate ideologies of science which would
’ultlmately usurp the arlstocratlc o;e w151 Although

the Royal Institution was both fashlonable and elegant,

, these were not' its goals. The Institution provxded,

by its pursuit of enfrepreneufial and professional

scientifid orientations, an example for the transfer



" oriented social aspirations.

—

‘ .. 152 <
of national ideclogies and power systems.,

©

Swmmary

As we have seen from the abOVe examination of
provincial scientific associations and the Royal'
Ihstiéution, the period from approxigately 1760 ,to

1851 is rich in examples of the development of a

\YJ

science-based ideology. .

Throughout this chapter, we have seen the affect

‘upon social cohesion of differing religious and

political affiliations; and the subsequent development,
, . . i

within an éxpanding bourgeoisie, of industrially

t During this period of the enhanced belief' in
science, of the increased mis-application of 'scientif;c
methodology' to social quéstions (i.e. Hartlean |
Associa%;onism;vor the poor), and of the continued
application of techniques to all levels of society,
it becomes very.clear that science énd technology are
no longer seperable from the social apparatus. Iﬁ this
role, as directed by fhé(middle;classgs, the non-
neutrality of a sciéntific iﬁeology in the dominétion v
of the lower oréérs is clearly visible. And as

-~

;
: . . 1
.
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exemplified by the Royal Institution, the national.
: > - ’ ! o s * 3 ' u
o L exchange of control in the heirarchial power structure
. v . ) B ‘
o/ is a dirgct result of the transformation from a iand-
based. ideoclogy to a science-based ideology. o ' C
e ‘ In these terms, for the lower classes, the only
. o ‘real difference is that i,nstea'd of reacting to, and .
Dk participating in, a belief -system which was established ‘(
. and represented by the Church and the State, and as '
. symbolized by land, they now had to react to the o SO
+ ! —a . b 4
. t +  industrialist and businessman who were supported by '
? ” ‘the scientist, and were symbolized by industry and )
) 3 . .
" technpological ownership. ) ‘3
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Perhaps it is fair to say that ho period in the

_ history of Britain ‘has been richer in radical and o .

4 ¢

social reférm movements than/the years.from 1799 to

1851. It was during this .time that education becamé‘ -
one of the main areas of social conﬁliét; and by - .
. t =

'Wedudatioq', we dO’DOt[:Of course; refer strictly to
 formal schools. Certainly these years witnessed the

emergence of various kinds ofgcharity schools, as - d

- W
" o * -~ . N

well as the continuation of the establiéhed‘upiversi; .
} ties; hoyevér, the . bériqd is probably mo$e noFed :

for its cont ibgtionnéo'new e#ﬁb%&ional ideas am:'i‘B
~objectives, ,the édﬁcationgl iypacfpof various - . R

o

, organizations'and their puﬁlications,'new forms

— and:techniques for the dissemination of knowledge, ‘

M -

and of popular ;ntelléctual discussion. Thetrefore,

L] -~ v
N -

as Harold Silver poinés out, when_dealing,with'this . A' '
v room ' * , '
particular half-century, it is essential "to see
20 S ' =, - .
not only the existence or the emexgence of eduéational

'Lnstitﬁtions,.but also jfo acEnowledge] the profound
' (2] N

 impaat of new‘pglitiqal aqp social forceé, the . K
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social movement declined after 1851 (due, in part, to

-~ precy

14 e

-

—

appearance of new pressures for eduedfion in its . ©

broadest sense" 153 ’

’

Indé&d the flrst half of the nlneteenth - , B
century saw a flourlshlng in a great varlety of

4

educational pursuits, but none was so "in tune' with
the times as adult education - as it-largely focused
-on one characteréétic feature of the peribd{ thet is, Lo
the tremendus interest in the teaching of science. . l ijﬁ
Certainly by “the 1830s and lgéds, science had beer
successfully consolidated wi'thin 'the cultural value
system of English 1ife.‘This‘was‘especially true in
'the provlncial centers‘wheré empiricism, education,
and capitalism were merging.and manitzeting theyselves - ,
in the form ot'elass—specific social and poiitical

power.

Although the dynamic for this sort of scientific

o v

- an increased momentum within the scientific community - '

towards specialization and professionalization which

\

~resulted in the demise or diminishing of amateur and

‘During these years, -the disruptive effects.of,the

Industrial Revolution were being felt iﬂ all sectors.

‘e

‘ . P
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of scientifiec, political, moral, social, economic,

~and even religious question.

\

—~— . N . N

For a séciety looking for panacea to the problems
brought on by rapid social ané economic shifts, self-
improvement, education, and séieééific/techn¢cal
training seemed to be éhe_remedy.

As J.H. Plumb sﬁates, "the pursuit of useful knbwledge

had acquired great momentum in urban society,

particularly amongst the skilled mechanics and crafts-

men, as well as- factory owners. This demand for

knowledge was supplied by a new and elaborate complex

3

of cultural activities....Debating societies were to
bes found in e#ery town -of any commercial

. . ) }
significance and their debates ranged ovér every type

~

154

In close relatiénship with the plethbra of ,)

scientific societies which existed at the time (1,000
- . ‘155

| by 1851 according to Mann's Census) ~ , was the .
- !

emergence of a mass political movement. Being forged

)

within this movement were two distinct fo;mé of class
ConSCiQUSPESSlf middle class AND workinénélass_
conspiogéness.'The impaét of the interaction between
these two was to have significant effects in the.

years'to ¢ome, not the least of which being the
~ R , . ‘I
social legitimation and institutionalization of |

-~
o

an? industrial



science, of science related education, and of tlie

]

group who manipulated or directed 'scientistic'
activity (i.e. the marginal middle class). A% Arnold

Théckray states, marginal men actively sought out

social legitimation.

"Their espousal of the progressivist
values of Unitarianism and a
- progressivist interpretatgion of science
can be seen as deriving from their need
: to justify themselves, and to do so in

. terms of belief systems that
simultaneously affirmed their commitment
to high culture, announce their distance
from the traditional value systems of
English society, and offered a coherent:
explanatory 'scheme for the unprecendented,
change-oriented society in which they .
found themselves unav01dably if. W1111ngly
cast in leading roles." 156

\ ' . ,1

The early nineteenth century is often ;eferéd to
qs?thg 'age of Méterialism157’ as this era placed a
great deal o; social vélue on monetary wealth. This

-wealth, which was most concentrated in the hands of fhe
professional/industrial/entrepreneuriai middle class,
was al@pst always in some way related to the interaction .

.of ‘science with society, as the majority of scientific.

o

e ente R

2y S L U S
.

advance at the time sprang directly from an interest;‘

'in improying methods of production. Thus, it is not

M e e ¢ s o,

. T - 134 -
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" of money. One such remark is rec ded by George Foote’ e

as follows:

"Wealth, Wealth, Wealth! Praise
bé to the God of the nineteenth
century! The golden idol - The
mighty Mammon! Never was there

a period when money could
accomplish as much as in England
of this period." 158:

* v J .

Although the middle-classes were, during this
period, enjoying an unprecedented prosperity, they -~
as well as the other classes - were caught' in the

grlps of tremendous_economlc and social tensions.

Traditional social habits and customs seldon fit

into the new patterhs of industrial life, and tﬁey

3

therefore had to be discredited as being hindrances
to Progressl A prevalent view amongst the working |
classes wasytbet‘the cause of their miéery and
difficulties was the presence of machidery'and its
owners. As reported .1n theeAdvocate on 16 February

1833; "It is a monster that devours
the bread of thousands. It is
an insatiable Moloch. It is

callous to all feeling; it is
insensible at the sight of the
emaciated form, the hollow . ve
cheek, and the sunken eye; it
turns like the deaf adder from:
the appeal of misery; it can
behold unmoved the poor man’s
table without ameal, and his
hearth uncheered by a 'feeble

N\ )

”"‘_',1\55_'. ' s

unusual to find statements which profesé the desirability .
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" further example can be found in the London Migazine qf

‘April_%BZBIWhich states that "Science is ever

blaze....The labour of, the
working man is his only
, 'inheritance; if you take from .
him that, you deprive his of
Aall. Yet this the growth of
machlnery has done, or’ what .
is nearly the same thing, it
has rendered, his labour
valueless, for he.is denied -

.adequate emplo t for its
exercise...." Yﬂ%@

This rather bleak, and rathef Dickensian .scenario does
not go unsubstantiatéd. It is well known that' with

regards to the question of distribution of ‘the world's

- 'resources, Francis Place is quoted as saying repeatedly

that 'Machinery should be allowed to beat population
in the rééeﬁj )

This point of view, while.deﬁrtméntal'to
the vwell being of the working classes, spoke

encouraglngly to, and fully supported,'the potential

1mper1alxst exp101ts of invention. As is reported in

. theFdimb urgh Reviaw of August 1825, "the sacred thirst

for science is becoming epidemic, and we look forward

to the day when the laws of matter and of mind shall

be known to all men." 160This)editorial observation

was in no. way isolated for a similar sentiment

was appearing in print throughout, the nation. A

i
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+ *local decline of the more serious science was an

v

In every town, nay almost in

every village, there are

learned persons running to

and fro with electrical .
. .- machines, galvanic troughs, ’

L. retorts, crucibles, and

geologists' hammers....Nor

lack we an abundant store of

persons of -both sexes, gcunning

in mosses and in shells, who X .

can at a glance know thes

texture of the small cloths of

every hill and heath." 161 - 7
This passage is of particular siénificance as it , /."// c?’wﬁ
o ,/‘V/ ’ \’k&\
clearly illustrates a striking division: that being .-~ .o “
¥ -~ B . fl

the developing seperation between science és an

amateur pursuit and science as a profession. . .
While the professionalization and institutionali-

zation ag\sgienCe hosts far-reaching ramifications,

there was an inherent inefficiency. By far, the

majority of scientific work was directed towards its ‘-

abplication - leaving research and development to e

suffef fromlinattentidn. In. this connection, Roderickﬂ

and Stephens state that "the price paid for such ai

lack of natiqnal awareness waé high, and must'iﬁclﬁde <

tﬁé loss of economic leadership for England. Iflit ‘ C ———

was not the reason, it was certainly a ﬁajor factor

in [their] being‘surpaééed'economically..,.by>the - ‘

United States and Germany." 162 Concomitant with ‘the

i
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explosion, in the 1840s of a very popular culture based

upon the entertainment provided by the intrigue or

_mystery of the idea of science, rather science itself}63 -

In response to the populérity of 'recreational'
science, science lectures became extremeiy widespread.
Suéh iectures, which were\genérally 6pened to the
public but were intended primarily for the 'new’
bourgeoisie® ,fcovereﬁ such topics -as chemistry,
hjdroétatics, pneumatics, optics, astronomy, botany,
and mathematics. Thé provision of scientific C
instruction before 1824 was meagre; howeyer, somewhaf_
suprisingly,‘én early indicatisn of the popularity of
science came in.March 1812 from the ReQ. George Smith
of Sheffie{d when he opened his Institution for Young
Ladies, in which the first principies of science were
to be taught..’ls'4 .

In general tgrmé, science teaching at thié timg
hgd a flavour of radicaiism and reflected a. véry strong
Pu;}tan, rational, material orientation. ﬁhilé this
multifacted conteng‘was directed at middle class
consumeré, the emphasis was on science as a 'refined

"amusement' for. the elevation of character. However,
when aimed at the wquipg classes, the content

reflected two,different concerns. One emphasis was

- 138 -
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focused on political econémx, while a second advocated -
a heavy diet of useful and other industrially applicable .
facts.

A group who supported this working class approach’

" was Henry Brougham and his colleagues, In their view,

‘Martist sensitiQiEy and the appreciation of poetry and

drama were too frothy for the multitude, indeed an

~

obstacle to their selﬁ-advancemgxt."lss

The prevailing middlexélass notion of culture in
_the nineteenth century certainly excluded a knowledge
of manufacture; and it is not unmsual to £ind only
token courtesy being Qaid to educaéiop by these groups.
‘For example, at an annual Mbﬁséér Soireé in Mancﬁester
in the 1850s, there was the "resolution, moved/by the
Hon. -, seconded by , Esq., F.R.S., and c¢.,
supported and ‘carries unanimously: That education is
a_fiﬁe thing, and that everybody ought to promote it.
Next a song by a distinguished vocalist."lFGThis
viewpoint believed in science and~eduqatioﬁ as a form
of leisure. Addressing the Manchester Mechanics'
Institution, Si; Benjamin Haywood stated that "After
‘a hﬁrd da&'é work a man wants refreshment and ease.

3

I would urge the Directors, who are this evening to

'1'19',9". | . : )
" D _ . :
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be appointed, to let this be one of the earliest

. subjects of their consideration -‘think, for instance,

whether social evening parties with tea and coffee,

\\
' le7
might not be more encouraged amongst you."

v To this point in time, the propertyless had
reﬁgined outside the political community, héwever,
this condition "entailed certain attitudes towards
educatioﬁ. Whatever eéucation thete was had. to be
‘limitedh functional, useful in its strictest and

) .
narrowest sense, fitting men for their station and
their duties. in 1ife.f}§§ Radicélism, on the otﬁér
hand, marshalled an important debate about educatién

as being the sole difference between men; and as a

- political strategy- through which to change the world.

"Man was a rational being, working-class radicals
asserted, and.each man had an inalienable right to 2
knowledge. It was knowledge théf set man above_beast.hls?
The most appealing mechanism for ‘this philoéophy was
spécifically*adult‘edﬁcation.'

Unfortunately, the efforts of'middle—glass

radicals and philénthropists met, to arlarge degree,

‘with unresponsiveness in the working- 'and lower-
. ) .

classes. "Popular sentimeﬁt'in Yorkshire was probably.

- ' S0 - 140 -
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more accurately reflected in the veice from the back
. o ’

| ) |

of a crowded meeting of the Leeds Co-Operative Society

‘ 170
in 1872 - 'We want no eddication, give us a bonus!' °

Conversely, "Engels had often heard working men whose
fustion jackets scarcely held together, speak upon

geological, astronomical, and other subjects with
171
great knowledge."  ~

[ §

_Thus, the 'March of Mind' as an expression of
" the expansion of education was faced with two
polarized forces -~ the absence of an interested

clieﬁtele; and more profoundly, the Whig fears of

an extended poélitical community.172

¢ ) ’

.

Jeremy Bentham and the 'Cult’ of Benthamism

LY

Based upon Newtonian physics and Hartlean

fAssociatiodist psychology, Jeremy Bentham (1748 -

v

1832) attempted to develop and,perfect a 'science
of man'. As a reflection of his admiration for
scientific methodolgy which he believed to be the

s e

foundation of real knowledge in every area of
N ip&ellectual endeavour, Bentham insisted that all
’ processeé - including education - must be above all,

systematic.

%
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This merger in thought of scientific method and.
knowledge, plus a 'concern fpr the publiclmadhiﬁe',
was not the sole invention of Bentham. His influence
is drawn directly from the similar thoughts of Joseph
Priestly, who also "embodied both the scientific
enthusiasm of the philosophe and the soéio-political‘

v

awareness of the English gentleman of sincere social
A i ‘173 :
conscience."
It is not sgpris{ng to find that Bentham's (and
Priestly:;) fundamental axiom is the same as the
second dpminant tenet in the Purifan ethos: that is,
the greatest happiness of the greatest number is the
measure of righ£ and wrong. Thus, in succinct fashiqn,
Bentham artiéqlated and promoted an attractive %gculér
altefnativé to the 'Great Chéin of Béing' with its
binding sanctions of devine and natural law; In

approacﬁing the public good, Bentham had no guestion

- that science and teéhnology;shoﬁld form the central

core of the educational process; leading directly to

i
/

a sound and profitable vocational choice.

"'The Age Wwe live in.is a busy age; in which

. knowledge is rapidly -advancing towards perfection.'

‘This was Jeremy Benthams salutation to the intellectual

world of 1776. It was a succinct expression of the

e
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time. At this time, Bentham, like many other

laisees- faire(iem) to be mostoattracfive,
he saw 'freedom' as a potent agent for historical

change, he rigourously rejected thé American and

French Revolutions; attacking the coricept of natural |
\ .
rights found in the Declaration of Independence and the

Declaration of the Rights of Mm and the Citizen as being

*

meaningless. hodgepodges. ! J;n Bentham's view, all men
4

¢

would always be born into a state of. 'subjection, ?ot

independence' .1‘76

ﬁence, the laissez-faire economics of Adam Smi\th X
and the }Jtilitarié.n philosophy of Jeremy Bentham . =~
merged to fo;m the mo.st influential and impo tant'
socio-economic ideaé“of the ninetéenth century. Both i
of ~these philosophie‘s placed a premium on literacy

and on the education of the social classes.
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. utilitarians, it is also true that even the most

' class, seeking conflrmatlon,of its growing power

v

is true that the men who drew mokt héavily on the

writings' and teachings of Bentham were orthodox

loyal of these followers carried the philosophy ih
different directions. ‘

As Brian Simon states, "the ideas and plans.host
closely in line wi%h the requirements of the middle -
class were worked out in detail by Jeremy Bentham. ¢
Chrestomathia 177, published in 1816-7, was to have a
seminallinf;%ence ofdthe educational thought and |- 'f >
practice of the Radical bourgeaisie. It embodies the
essence of the utilitarian outlook 1n educatfbnal
terms “178Thus, it was largely under his name and
doctrlne that the English middle class moved toward
the capture of political power. - ' .

Utilitarianism, which was a lé?al emhodiment‘of l
scionce( spohsoréd the belief that an ordered societyf - o
was possible ~only through the application of scienbifict, < *//»
methodology to soc1ety. In this llght, society was
not an organlsm, but a machine that’Eould be managed
through technlcal know—how. Utllltarlanlsm, then, wa%?. ' .

- —
a "wholly adequate doctrlne for the rising middle a /?

" through reforms dirgcfed against the privileges of S .o

4 v P
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the arlstocracy.,Its values were app;oprlate to the ‘

new methods .of productlon and in its early phase served

to create....polltlcal and social 1nst1tut10ns";ZPWMLch

] “
were, conslstent Wlth the deve10p1ng value systems.

0 Bentham hlmself tprkled the professmonal 1deal

for it was primar /ly thHe new 'marginal’, upperward
o - o -

]
o

moving, professidnal middle-class who stood to benefit
from his vision of a,scientific administration which

'spebialized/;;~performing functions which related to
public welfdre.

s A

Benthamite ideas,.or rather crude apﬁroﬁimatiens;
spread amongst both the middle- and the working;élasses,
andlfostéred the githh of a middle-class radicalism |
wﬂich articulated aevar%ety of socielypfoéfammes; not
the .least.of whih being’the~treidom from Liﬁefficient

government. Middle class radicalism - especially in -
o :

. 1 ’ v - r;
the form of Berithamism - was essentially rational and

llberal and attempted to apply the principles of
Newtonlan phys1cs to politics- and social’ reform.
:For Bentpam, a free press was a fpndamental
;eh;dle‘toWaras responsible government, as&vell as
in o;der’to secure a.hore'tomplete obedique“oh the

part of citiZﬁns’under a-ngerqﬁent which was based

.

_on laws. The pT;mafy function of civil law was. to
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operﬁte as . distributive law in attaining the greatest
good for the greatest number.

In the England of the early nineteenth century,
radical educational policy was identified with the

Benthamites - the,'educatioh mad party'lSQ as well as

with he utilitarian principlef which this group -held. '
The Bentﬁamites were involved in evéry aspect of

. educational endeavouf;janémggeir work was instrumental
in the dévelopment of é‘secul;;%syspem of 'popular’
education: and mottos such as"Useful Knowledge' and
'‘Knowledge Is Power' weré constantly used in épeechés
and publications to atpréct the common people.

The tactics of the Benthamites were, indeéd,
fyccessful;‘hgwever} ié must be seen in perspecti&é
that the oult of Beﬁthémism was more important than
the actual works of Jeremy Bentham\- and this cult
was based on hfbrid popular interpretation, distorxrtion,

. and 'myth'}BL

.

) + Y ’ ) . ot
fhe Mechanics' Institutes ., . , .

I »

The earlist mechahics' institutes were quite
local in character and influence, and were principalyg\\

utilitarian and scientific. One of the primary -

- 146 - T
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objécﬁives'was to‘make members more\industriaily
competent and efficient by offering courses which’
irstructed in the principleélunderIYing a‘craft.
ﬁowevpr, instruction in the craft itselr did not
take place. Mechanics' 1nst1tutloés were 1naugerated
as a movement with the establlshment of the: London
Mechanics' Institute, the origins of which can .be

traced to Glésgow in the last decade of the eighteenth

» »

In 1796, Dr. Joh® Anderson, Professorfof Natural

Philosophy at the Univérsity of Glasgow, attempted to

¢

. ~ . . .
popularize education by establishing an 'anti-toga'
. / - -

or non-academic dress. Andefson opeﬁed his classes

a

. -at the University to workmen of rall klnd for whom

he provided a special evening cour e of a more popular

nature, illustrated‘by experiments. Approximately

200 1nd1v1duals who were not students audited the

class the majorlty of whom were work men.

"on 06 June 1796, after his death, Andersén

ilal to the efforts

e first professor

Callege was incorporated as a memor
of John Anderson. . At this College,
of Natural Philosophy was Dr. Thomas \Garnett. In his

words, the aim of the Collége was '"to| promote ﬁseful

knowledge and‘improvéhents in Scienceland Philosophy

, - 147 -
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;pplied to the various branches of trade and
manﬁfactures cérried on in:thié populous city and
neighbourhood."182 Garnett's stay was a prosperous
one, but in 1799 he resignéd and left for the Royal
Institution inm London. iy

Garnett's replacemeﬁz/was-a 23 year old éraduate
fromwthe‘University of Edinbﬁrgh, who had been
schooled with Walter Scott and Henry Brougham. His
name was Dr. Ge&rge‘Birkbeck.

‘Birkbeck,stressea mutual improvement, and early .
in his appointment,' because of a need for‘spepiai
‘instruments which had to be built,‘he was‘quqed i;to .

intercourse with the artisans of Glasgow whe:gﬁpon .
/ he discovered their latent genius and inﬁovative
~skills. Once impressed by the. untutored.ability of
the wérkers, Birkbeck estainsheé‘a'épecial mechanics' }
‘class.

In 1800, u§der the Board of Trade, tﬂe School of"
Design merged with these mechanics’ cL&sses to |
‘establigh .the first recoépiZeagie technical education
for %ﬁé working class. The e#pressed~object of this
merger was the 'union of arts and sciences :and the

—

study .of the underlying scientific ‘principles of
industry'ahd invention.' 183

LI
2
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- . At the first lecture in February of 1800,
attendance was only 75 but quickly grew in the ensuing

months to over 500. In his Prospectus for the first

‘session, George Birkbeck said that:

"I shall deliver a series of
lectures upon the mechanical
_properties. of solid and fluid

‘bodies, abounding with

! experiments and conducted with
the greatest simplicity of
expression and familiarity of
illustration, solely for
persons engaged in the practical .

exercise of mechanical arts;....
) B ,

" and he goes on to say that:

...."greater satisfaction in the
execution of machinery must be
experienced when the uses to
’ which it may be applied, and the
‘ principles upon which it
operates, are well understood,
than when the manual part alone
is known, the artist remaining
_ entirely i%?orant of everything
besides." 184 ’

Thus is set out. the aim and method of technical

-education. ' ; , .

!

‘Theée lectures were to continue well atteﬁdedf
eveﬁ through the resignation, in 1804, of Birkbeckl
@hen.ﬁe left for London. Thé'mechanicsf classes'weré
takén over‘by Dr. Andrew Sre, and althouéh‘difiicﬁlt

times occasionally threatened Anderson College, it

. survives even tbday in the form of  the Glasgow Royal |

v .

P
»
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College of Science and Technology.

Although Birmingham claims the honour of being

N

the birthplace of the mechanics' institute, London

‘was actually the first 51te with the- establlshment,

1n 1817, of the Metropolltan Mechanlcs' Institution.
Its members met nlghtly at Lunn's Coffee-House but it
had a short llfe. Nonetheless, it did prepare .the way
for the London Mechanics' Institution.

( On‘il Novembelyx i823; at a meeting of 2,000 persons
at the Crawn and Anchor, the advisabiiity‘of opening an
institute such as that Opehed_earlier that year in

Glasgow (on the advise of George Birkbeck) was

* discussed. On 02 December 1823, the London Mechanlcs'

Institute was born with membershlp fees costlng a
quarterly subscription rate plus a one Pound entrance
fee. Among the resolgt}on were:

l) Establish an institution for

* mechanics at a cheap rate in the
principles of their trade and other-
useful knowledge to improve their
habits ‘and conditions, benefit
science, the arts, and the country.

2) Such institute is likely' to be

most stable and useful when entirely
or chiefly supported and managed by -
mechanics themselves. , CoN

3) Thanks to the example of the
Instltute of Glasgow. o
4) That there w%ll‘bg\a London Mechanics’
Ihstitue. ‘ .

e

AL L



5) Said London Mechanics Institute
will provide lectures, a library,
a reading room, a museum of iodels,
. .. a School of Design, an Experimental
. L - Workshop, and a Laboratory with all
the necessary equipment.

A ' and 6) Annual subscription is not to
// . .exceed one Guinea. 185

'

, /
"According to Stephen Cotgrove, the underlying objectives.

of the founders were:

.*1) The injection of science into
the workshops' of the country with
consequent economic benefit.

2) The wider diffusion of science
. and rational knowledge which would
banish 'superstition'.

3) The advancement of science by
increasing the numbers of those
able to pursue it.

and 4) In accordance with the views
: of Adam Smith, they hoped that
science and education would offset
A the degrading effects of the
- ’ industrial division of labour. 186

Thus, in 1824, the London Mechanics' Institute
formally opened in Monkwell Street, Londoh wall amidst
pessimistic predictions that "if"invited the mechanics

would not come; that if they did come 'they would not /

. listen; and if they did listen they would not compreﬁend."lg‘7
All this+«proved false.
In 1827, led by Lord Hehry Brougham - 'the most X
' ' e ' 188

abié and eloquent,frieha of the .Mechanics now'living' -

o

\\\- N S -151 -
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the Society for the Diffusion of Useful Knowledge (SDUK)
was formed for the “purpose of enabling mechanics and
fartlsans to become acqualnted with science that they

may be quallfled to make improvements and ®ven new

) 189
inventions."

v

Mith Birkbeck as president and Brougham as

 chairman of the SDUK, it is not suprising to find

. similar goals as the London Mechanlcséggnstitute

being expressed as both Birkbeck and Brougham\ﬁe\\\\
the same p051t10ns in the 51ster7organlzatlon (EMI)

. i

An organized effort was mounted to transform middle-

. class reading habits via the diffusion of cheap

reading material. In many ways, the SDUK was inefficient-
,and noisy; and soon earned thevname of 'the Sixpenny

Science COmpany' 190

odgen tells us that ;he SDUK
adopted the London Mechanlcs' Instltute for two

reasans; to 1mprove workmanshlp and increase profits

and productivity, and to make- the Institute a-credit

to them.lQl

o

There existed essentially two types of mechanics"

Lnstltute- sponsored and independent. However, the

' almost 1mmed1ate success of the London Mechan cs'

Instltutlon stems largely from the fact that munificent

~donations- were received. Thls early external support

< ' .
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. Holyoake was' to call the !Terrors of Mechanics'

cameAerimarily from 1eftswihg Whig sources; thus, with
the gaining of influential friends (as well as of
momentum), a July 1823 discussion ended with the :
resolution for the mechanics' ‘to suﬁport ehemselves.
As Henry Brougham Eaid, "this is.the moment beyohd all

doubt, best fitted for the attempt when wages are

192
- good, and the aspect of thlngs peaceful.” - This was

an 1mportant dec151on as internal flnanc1ng allowed
the maintenance of the Institute ideals -'while
external support would compell the re-alighing of
these ideals to those of the eupporting group.

With the Antl—Comblnatlon Acts of 1800 and 1825
fresh in the polltlcal conscmous, the Duke of Sussex’

warned the managers of the London Mechanics' Instltute

- that any political or theolog1ca1 di'scussions could

7

lead to the ruin of the Institute. These topics,

Instituhes".i9éNever£heless, within months, the hall
was beihg_iet.to,OWehites, Cobbebtites, and other
radical groups. Thie“was, in part, neeessary as
Harold Silyver points qut, as this sort of aqfibityl

was integral to the challenge of an enlighténed

-populace against arlstocratlc England134'

A}

This sort of action, coupled with the 1nvolvement"
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. Institute as Hodgkin and Rbber%sonf who were its -

of liberal agitators such as Brougham and ﬁthouse,
led conservatives and the timid to associate the.
Institute with radicalism. Consequently, efforts were
made to become 'respectable'; and, in order teo §06§d‘
the taint of Radicalism, politics, political eébnomy,
and theoiogy'were rigourously évdided.t"Some of ﬁhe
’more enthusiastic suppprters of,gopular education
still hesitated to give more Fhén a guarded expreééion
of their belief in the advantages of bringing séientific
knowledge witﬁin the reach of all classes of the ’
community; and this ié scarely to.be wondered:at, when
iveyréad in the 5t. James Chronicle of May 1825, with
refefencg to Birkbeck's scheme, that 'suggestions more
completely adapted to the.destruction of this Empife
could no£ have,beén invented by the author of evil

195
himself!"

—

Political tensions were also visible within the.
-
original sponsors, lost control largely because of
the efforts of Francis Place, who was opposed to

~ \ - N

Hodgkin's militant gnti-capitalish. "Place, unlike

-Brougham,'wés against control of the institutes by

- the working men themselves since they cannot be in a

condition to take charge." 196 Conversely,.Brougham's

\ ' " =154 - o



view is succinctly stated in hls 1825 pamphlet entltled
Practzcal bservations Upon The Educattan of the People in
which he states that "the working men should have the
principal share in ‘the manaéement of Mechanics' !
Inétiﬁutes.";?7‘ . o

Here may be seen a certain division between two
strands of radicalism, since Francis Place had. opposed .

the appointment of Hodgkin to lecture at the Institute

for fear that his ideas would convert the London

S

"artisans, to opposition to the established order of

\

society. From here the working class strand of
radicalism began t6 mgrge into the co-operative

movement promoted by Robert Owen, which blended vith-

1 s

‘Hodgkinite ideas. Essentially, .the proponents of

o

working class radicalism were self-educated men who

A\

‘were interested in the Rights of Man; and who had

been influenced by the anti-capitalistic doctrines .°
of the anti~Ricardian economists - espeéi&liy those «

put forward by Thomas Hodgkin.

,

3y

19
As Douglas_Long explalns,~the working class radlcals
(taklngva crude Benthamite position) called fdr the politlcal

machine" to address its energies to attaining the greatest

'
s A AT
N
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happiness for the greatest number, The eventuul w¥m of this

group being that political notioﬁs and political radicalism

were to be pushed further down into the social

- 155 - -
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structure. For Place, however, the greatest number did .

not know where the greatest happiness lay; and thus,

his vision was an elitist version of working class

radicalism with the middle calss radicals educating

AN
. the workers into 'suitable' notions. R

. Following the London exdmple, other institutes
spfung up thréhghout the country; all sporting similar
mottos and objectives. The Yorkshire:Mechapics‘v

>Institute expressed their object to be."to supply, at

a cheap fate, to the different classeé of the community,

the advantages of instruction in the various branches

of,scienée, which are of practical application to
. 198 :
their several trades or occupations." The emphasis

'shifts slightly with the New Mechanics' Institute of

»

Manchester which stated that "Man is neither born
wise nor good:his wisdom and goodnéss aée,thé results
of education." 200 This theme was echoed in the motto
of the Brédford Mechanics' Institute which stated that

'*Know%edgé Is Power" 201l N
Each region displbyed“evidenbe of its own

.

exXperience and particular needs. In the rules of the

_ Leeds Mechanics' Institute, established in 1824, there

. f

was expressed the wish to "improve the skill and

-



ey

© -

g R e T -

IS

practice of these classes of men who are essentially
- K

conducive to the prosperity of this large manufacturing -~ .

town."202

In York, the attendance and membership was
somewﬁat less than expected and this was attributed,
by th;a Institute mamangement, to the ‘f?c‘:t' that "excgl;t
wheﬁ illustrated by a profusion of br;Llian experiments,
one cannot obEain an audience."203 .-The less numerous
Scottish institutions were less effective ow1ng to
their practle\e of closing ent:n.rely. during the summer
ar(;d autumn months.?04
In general, it was' not the evening lectures which
educated the working-classes, although the pleasures
of these presentations eventually accrued to the
niddle and upper cllasses due to the gntertainrpent
value of the evenings. Examples of this sort of 'eivil

soireé’ ave plentiful - such as that reviewed, in The

Beehive in 1863 which read "by the request of the Ladies

Sanitary, Associatioli, a lecture was delivered by Edwin

Lancaster, Esg., M.D. The Subject: 'The Necessity of

Fesh Air'."205 Knowing The Beehive's political affiliations,
. & m .
this might well be a piece of sarcasm.

ra . >

Indeed, the most valuable ahd endurjng feature of
the Mechanics' Instifutes were the libraries. In

the first two years of operation, the London Mechanics';

.

. Institute acquired over 2,000 books - mostly of a

- 157 - s ' -
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£
’i—_;achnical nature.. General literature and ficwtion werel'
rigidly objected to. Filrthern)ore, works on g;oliticé,
theology, and political e;:onom_y: were not perm\itted. o
This wasd the attitude adhered: to by such conservative
legislations Jas the Public Libraries Act of 1850 wl;ich
o N allowed only books considered G{flt for lower-class
readers t‘o be included. This lS seen as contrary to
| the supposedly educaﬁional aims of these o-rganizatibns.
"The valué of the library was so widely recognized that
;’:_;'7: oo Workman's Libraries were organized in (for etxample)‘

* Glasgow (the Glasgow Gas Workman's Library - October

1821) . Even mobile libraries became a common sight.

The aim of most ipstitutions included, as we
have seen, making~mémbers more industrially competent

. and &fficient. Perhaps with no other group was this-

\

‘aim carried #Q such extremes as wgs at Wakefield in

n

1825 where the President (the Rev. M.J. Naylor)

offered .assistance, when funds wo"ﬁﬁ’permit, to
. v .

oL members for the patenting of any useful invention

. E which they might make.?%6 But not all institutions -
H ST " .., ~
- -, prospered. Some petered out after the original

. member€ left; others became billiard saloons for

B
N

1] ) .-
small gliques; while others simply evolved. The

3 : o
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London Institute became a branch of the City Polytechnic -

(todays Birkbeck College ofifhe ﬁniversity of London),

P

and the'Manchester‘organization slowly became the

School of Techpology.2°7'

" In Novembeg of 1832, the Sheffield Mechanics'
p ' \
and Apprentices' Library was transformed into the

[

Sheffield Mechanics' Institue. Its main concerns were

focused on "the diffusion of literature in connection .

with «religion among the youth'and working classes in"
SQeffielé.zqa'This ﬁove towards cultural activities
for the 'labouring classes was to gain popularity aﬁd
was to be giyen vd;ee/by Brougham on 21 July 1835 at,
the Manchezj’ﬁrﬁechanics' Institute. It was there
that he ca ledvfor a reflnlng of [the] appetlteS\of
the workers, and removing them f;om low, sensuhl

209 ] .

ratification." | ' \{
g e

It was durlng this perlod from 1830 to 1849 that

a cons;derable number of worklng ®lass and radical

'

movement educational efforts were to be formed. Xkt

*

. - K /
was. in this’tempora} framework that popular discontent

-~ i . .

was focused primarily through the Chartist moVement.
/
Galnlng its 1n1t1at1ve from Owenism, the 'deﬁ;ent

self—culture demanded Parllamentary reforms. These

groups demands were formulated in meetings, - 1ectures,

.
.

K 4
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~by conservatives to soc1ety—at large, and often

“class organization being forced to leave the institution

_of_the present time is the large amount of pub;lc,

and public protest:210 This radical lmage was spread

-
resulted in workers who were. affiliated with a worklng

Ld
\

under threat of dismissal by their employers.ZIl

-

The 1840s ‘emerged as a rime of stark opposition.

It was commented in the Edinb'urgh Review, with regards

to the motion made by Lord John Russel to the House b
of Commons~1n May 1845 on the State of the Labourlng o oL

Classes, that one of the most markes characterlstlcs

212

attention which is given to the working classes.™
It has been noted, for example by J.W. Hudson, that in
Liverpool between 1840 and 1846, attendance at lectures

ranged between seven and fifteen hundred, but by 1849°
this had dwindled to only three hundred per;sons.'z']'3

\

Divgrsification was the order of the day. Public

-~ “%

L g

lectures were leen on a mlscellany of tOplCS and. . !

‘seldom were repeated.William Ellls opened his flrst —_ [

A L} «

Birkbeck School in the London MechanLCSt Instltute'ln ' Coes d

¥

‘ 1848 speciflcally for the chlldren of the working

classes. ﬁo ever, this dlversity was usually at great
(\

cost The serious studentsgwere often the fquf é% - - ;

'

~

. . . . . . f e, ' y
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\ membershlp of over 600, 000 persons.

leave as the programmes being eetablished ranged from
'jurisprudence to the structure of chimneys, and from .
hydrostatlcs to Greek and Roman anrlqultles. The

currlcula was no longer geared for the working class

3

Even so, by 1850, there existed 610 nnstltutes in

<«

. England, and,12 in wales cummulatively“reﬁresenting a

214,

-

ThlS large follow1ng can be explalned by the fact ,
that the 1nterest in the wide varlety of popukar

science' courses and lectures was enhanced to an

(

B unusual extent by the grow1ng excitement over the

,upcomlng Great Exhibition of 1851 at wh;ch England

'and her catlzens, would show the world the advanced '~’

-level of her screntlflc and technologﬂcal sk111

’ But the Exhibit only confirmed the worft and rumours -

fC1rculated that England was rapidly loélng ground.
- \
This prulse to the natlonal pride |sparked as

renewed sense of urgenc'y regarding ’thia‘» eed for better

techfical education in England and resulted in the . /

' l

-'new availability of grants and other support programmes

,from the government. The creatlon of the Department.of

‘Arts and Science in 1853 was a direct reSponse to thls

need. As Lawson and Sllver pornt ou ’ howeVer, "after l

- \

1850, the dynamlc of thls kind of sgcial movement

o

( ._;““ ‘ ‘ TN ) S
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’declined The new radical politics and movements of

the 1860s and after were less concerned with educatlon . T

from below than with’ pressures for free, compulsory, -0
state~Erovided education.@ " The mechanics'.institutes
had accrued to tradesmen and ¢lerks, and had become

flnlshlng schools for small bus:!yassmen. This was done

by substituting llterature for science and mechanlcs'

. 216
courses.’

4
'

Partially stimulated by the Commissions on

‘ Teohnlcal Education of the 1870s and 1880s (e. g.4he

'Devonshlre Comm1551on Reports of 1871/2), Technlcal

‘CollegeS'grew out of the mechanics"' 1nst1tutes, while

bthers were created in the 1890s. For example, in the

district of Flnsbury, the City and. Gullds of London

' Instltute was created 1n November 1878 as a direct ° /7

_response to the oplnlon of successive Royal Comm1551on5' .

. on educatlon that the maintenance of Brltlsh industrial

. be stated that 'the Llon had slept too long'. 218

o

supremacy depended on the S@pive promotion of technical ,

. 2k
education. - \ ‘

’
I3

" In this connection,; as the need for ‘an educated‘

01tlzenry was recognlzed late, it could dramatlcally
[ 4

'
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' dlfflculty mlght be. Employ the same means and‘the.'

er HeZp ; //'
The mechanlcs inStitutes played a central role
iﬁ establlshrng the process of seif-education both
locally and nationeily. Up to tbe'appearence of the
institutes, most provisions fot adult education were
ill-equiped to cope with the. fast changing social

conditions. Thus, as a partial response to these

_conditions,. the philosophy of self-help was important.

Accordin§ to; Roderick and Stephens, self -
improyement can be defined as "intellgctual rather

than purely moral improvement, though the two are of
N \

" course usually linked, and it further implies

1mprovement undertaken by an 1nd1v1dual of his own

© set purpose, in his own tlme, and often at the cost of

219

" some effort or sacrifice." As Samuel Smiles stated
~

~

in Self - HehQ,l“what some men are, all without
n€28

same results will follow."7

. The triumph of self-improvement could eventually

be reduced to a few moral guestions. There was no

.mystery. Innate genius was not needed. what was

needed was work, diligénce, careful cultivation of

‘one's potential, Self-control and sobriety - 1n '

’

Lshort - Puritanism. Work was espec1ally lmportant



e

of raising the entire condition of the working'class.

"also instrumental. - . - \

Idleness was a sin'end seifeiﬁprovement.througﬁ

education was the %ay‘to éalvation (and prosperity).
Although Eased essentially on mi@dle—class

optimism, selfihelp‘was the only form of education open

to the young, fadult working‘cla s.'1ts sucess can be seen

from the quality of tHe labour a istocracy which

emerged; however, this group only\represents a small

[

percentage of those to whom self-help was.directed. As

Samuel Smiles states in The E'ducati\on of the Woz;king Classes,

i “the education of the working cias# is to be regarded,

in-its highest aspect, not as.a means of reising up a

,few clever and talented men into a Plgher rank of ”

1.

life, but of elevatlng and lmprOV1ng\the whole class
w221

This it did not do..

The characteristic vehicles@for self-help were
‘the various institutes for adult‘educétioﬁ,'such'as

the mechanics' institutes. The numerous inexpensive''

. encyclopedies and magazines which disseminated popular

‘sciénce throughout: this period (i;e. 1790 - 1851) w’

‘ -

ﬁowever, it must be cautioned that those\actively

,pursu;ng self-lmprovement (whether at a mechanlcs'_

1nst1tute or not) represented a very small portlon of
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- Education and Social Control

LA

¢

the total lowerlgnd wotking.ciass popﬁlation.'Even
'inéd the 18505; more than half éé*these pedple could
neither read nor write; but the self—taught among them
did try. to preach self-instruction and organjze small '

gréups-for'mﬁtual improvement’.?22

. .

'

“\

" In the rapidly changing industrial world of

- nineteenth ‘century England, there was a sense in

. some sectors that knowledge, like a ‘number of other

social instruments, Qould.bring about immediate
social_improvement, "This emphafsis on the external
control of the environméent, which is' a hallmark of)
modernization,.rgflécted the v;ry real fear that

o

inner control was slippiné-away....1t<was under a

':threat of _social dissolution tHét the preoccupation

: R .- 223 L
with social control arose." Y

Thus the relation between education and crime

was established; with the conclusions being drawn

"from this equation depending largely on whether one

held optimistic or pessimistic beliefs about the
k4
nature of social change. To many, the main argument
. L |

in- favour of the instruction of the lower social

e et et



orders was one 0of police. As Cotgrove points‘out, "at
a time of social unrest and fear of revolution, it is
not -suprising to find that a major aim [of education]

‘ 224 . .
‘'was to 'gentle the masses'."

‘To the middle and upper classes of this gociety;

crime was only one other carry-over -from an unscientific

world; the secret of its prevention lay in the }ogi%al

‘application of .scientific methodolgy. Therefore, in

Y

this pérticular relationship, the reéuisite 'technological
" to crime was education; This position was fairly
w1de§pread, as can be seen fromfthe édbburghlhnﬁau of
Octobgr 18 which states tﬁat;

"the only effectual prevention
of crime [is] the influence of
Education. To educate the masses
- to reclaim neglected multitudes
from that gross ignorance, and
with it those temptations to vice Y
in which they are involved, and
to bring them under the influence
of a wholesome intellectual and
moral training, is the great and
.« permanent duty of the people of
England." 225 )

Eﬁidence of this viewpoint is éqmmoh - for examplé, in
an 1837 Address on Education, authored by William
ﬁovett, he states that "ignorance is the mosé pfolific
- source of evil and knowiedge the mgst-efficieﬁ% means

of happiness, and therefore it is the duty of the

Government to establish for all classes the best:
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A

'

passible system of  education®.

*

to be made sensible that. there is an attainable good

in this life superior to animal gratification"227'and

226

In the words of one of the speakers in a

'

N

Parliamentary Debate in 1820, every poor man "ought

it was hoped. that the mechanics’ institutes would draw

- men away from 'intoxicating liquor' and ‘'sexual

.excesses'. Education would not only end poverty, but

would also improve, the moral character of the people

as well: Thus,

the conservatives ‘need not: tremble.

¥

~“While a few radicals, such as Thomas Hodgkin, saw

education as working a péaceful revolution and changing~

’

the framework of society, the Utilitarian proponents

of education, such as James Mill and Henry Brougham,

never thought that education would elimindfe social
. * N

classes. Hard work #nd individual initiative, two

gualities which were\useful in business, also applied

[

. to e&ucaﬁion,andnwould‘enable the ambitious to advance

themselves within the eiisting social system. There

i

still had to be poor, but 1t was becomlng lncrea51ngly~

easy to say that they were poor not because God chose
them to be so, but because they lacked'the,requ51te,'

perserverance and character.

¢

This was the great motivation for the self -

]

[ 4

-
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educated,man;~However,_as Osbourne reminds us, the

gulf between the p0531b111t1es of education and the. -

reality of dally ex1stence remained W1de. The self -

‘educated were in a small mlnorlty and a work—man who
".could read*a newspaper was regarded as a scholar by

s a8 .

his fellows. .

In terms of the mechanics' institutes' perceived

function as a social controller, it was felt by many

oA

-

employers in the 1830s and 1840s that the institutes
in particuiar, and education in general, "not ohly
protected them agaihst rick-burning and machine

breékiné;»[endj not only ihproved'the general moral L

‘tone and intelligence of workmen, but [they] alsoc
229 ' o

'

improved their work. "
Throughout this perlod there Stlll ex1sted a
good portlon of 5001ety who -saw the 'March of Mlnd'
pand educatlon as being socially dangerous. Especxally
amongst the upper classes, there was a grow1ng

distrust of critical attltudes; andveducayed workers

-

- even if5they were only semi-literate - were potential
revolutionaries. As was stated in Blackoods Edirburgh

Migazine in May 1825:
"We cannot be ignorant. that, . -
\therto, ‘whenever the lower . L
orders of any great state \ ’

have obtained a smattering .of :

s .
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i . knowledge, WVe generally <
P used it to p ce national ‘ E
' © ruin,...We maintain. that if -
such men as Mssr..Brougham,
) Burdett, Place, and Co. be
> 'suffered to direct the .
' . education of the people, they
will pervert it into the
misleading and delading of ‘the
people into a national curse." 230

As this group continued to cling to the idea of a

_ land-based social heirarchial power struchure, this

- - = unpopularity was enhanced by a prejudice inst
. _'5 ‘ o
\ industrialization itself .as, they insistd4d, England's

greatnéss had been built upon land and not uéon
| "machines and manufactures. This upper-class attitude
further demanded that the ?eople must’ refain ignoraﬁt
and poor. - '
At this time, the middle and upper classes feared

. the education of the poor above their station primarily

because they themselves lacked confidence in their

1 \ «

own claimed superiority. As‘Richard Katz states,
"adjusfive~utilitarian attitudes can be éhanded, but -

ego-defensive ones cannot".231"Thoughts :and Thrones,
the aristocracy knew well, could'not co-exist: the

\ by
education of the poor was limited, in the interest

v 232
of the rich."
The fears ofethese individuals were magnified

even further with the enactment of the TepzHour Bill

L s s PR



of 1847 which effectively increesed the leisure time
available to the workers. As Harrison has shown, these
Acts allowed the 1ncreased success of beershops which,
in turn, resulted in increased civil misbehaviour,
However, it also allowed additional free-time with
which to pursue education.233
Thus the mechanics' institutes were pressured from

two sidesL Or the one hand, they were considered by
many to be subversive and a general threat to_the social
order} while on the other hand, some of the working class
feared that the institutes were being controlled by the
mahéginé classei§/and therefbre, avoidee‘them'as thefl
were potentailly centers of‘social»control According to
Brian Simon (e.g.) it is in thls context that Chart15$
Halls sprang up. T

‘,Numereus examples of these perceptions exist. As

‘early as 1823, The Times expressed their perception of

the soon-to-be-opened London Mechanics' Institute by
statlng;;hat the ins 1tute would be (if properly
conducted) useful to e artlflcers by "substituting
\more rétnonal pursuits in thelr hours of relaxation
than thosemto whlch they are driven at present"2340n
the same topic, The Pwlic Ledger stated that "An
ddress to the mechanics' of London is now in circulation,
\dvising them....in imitation of [that] of G;asgdwﬂ to

Al '
v
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form an institution for the purpose of receivifig lectures

on tHe principles ofi mechanism, of whieﬁ many of them are

grossly ignorant. Could this useful body of men be

Jinduced to refrain from spending gheir time in public-
N " v < !

houses, to .the injury of\their.health, the obscurity of

their'unaerstanding, and the material detriment of their
families, we should ?ationall% hope“to see more permanent
and beneficial reform in their'minds_and manners."z‘35

Similarly, the Radical and Chartist speaker - Richard

Lowery.-i _claimeﬁ in a speech on 29 September 1838

: g o »
that the meéhanics would not be allowed the management

of the institutes as "It is our intelligence they are
. 2

afraid off they know if we .had tﬂe franchise, we would

no longer allow them to rob us of- our rlghts."QBgurﬂunm:me,
it was not uncommon to find refergnces - in such journals
as The Mechanics' Migazine - which pointed out that "amongst

the working ciasses: the prevalent impression is, that-all
new inventions in machinéry, and all improvements in the

old are hlghly injurious to thelr 1nterests, whxlst they are
beneficial to their employers."23it‘was con51dered the norm
that - with'regards to na;iqnal.education ~ the middle -
class .recognized the need with fhier tongues, and qot tﬁeif
héafts.238

| ‘Throughout the turbulent first half of the "19th century,

the political implications of both technology and education
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were quite plainly drawn by entrepreneurs and their repre-
o . i .
sentatives. "Andrew-Ure, for exampley could then describe

-~ . ' '
the self-acting mule as a 'creation destined to restore

order among the industrious classes....The invention confirms
[

the great doctrine alréady propounded that when CapitalenUsts

science into her service the refractory hand of labour wi

! 230 '
always bé taught doc111ty ‘ . '

The Question of (Class . : ! .

The rise of the mechanics™ institute movement can be
‘ i

explained only in terms, of the industrial & social setting in :

a

which it existed. While essentially reacting to, and dymeq3ntgr
L4
reinforcing thé norrdf of the dominant political & economig

elites, the institutes operated amongst intense,social conflict

e

and the division of society into polarized classgs.

7’

By the mid-nineteenth century, most social levels believed

- 3

in the promise of science, the power of reason, and the need for

1 '

freedom of thought; and the Utilitérian programmes of a 'scientifically’
administered society were in full swing. Thus, in view of the application of
sc}entific methodology - that is, 'scientization' —‘to polit%cs,
the 'technological fix' hecamé in itself: a political force
which further legltlmlzed the culturé of science.

Initiated by the camplex nature of daily mdustrlal work, educatlé
quickly became involved in’ the numerous polltlcal-& 5001a1nbvemghh;
of the day.This was the beginnhing of relations between the State and the

L
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A Beca'{;se knowlnge is power..?'.ﬁ\te(not, in thes,e later,

[l

citizen. Politicals radicalism was basitally divided

along class lines -ink:o middle and working class
traditions; and for both, the growth of a unified class
consciousness wa;s\ relentless. ‘ T .

L 'For the workers, the main spur, to politieal i
activity was unemployment, and stherefore, any relief’

'

from spcial tensions usually occurred in times of

improved.géconomic conditions. As william Cobbett said, -

"I defy you to agitate a fellow with a full stomach® .__2403

A

The prevailing working class view was.that
\

education was’ a useful instrument for both social and

polJ.tJ.ca.l emancz.pat:.on. This sen\tlment 1% expressed 1&')

" the Mechan‘ics’ Magazzne of 1824 which stated that “Noth:.ng
P

"« can persuade us but that all systems of education are -

false which do not teach a man ‘his pOllthal duty and
"N\,
‘ rn.gh ."24lsome twenty years ‘later, the f:Lght “for

educatilori and political emancipation‘was continuing
as a correspondent in the Tazler's Advocate (06 December

1845) wondered- J are the millions swayed by a few?

- days, the a!ts of therature found, their way 1nto the -

\l

haunts of ‘toil? ....The battle of J.mprovement is now

fouqht ‘Wwith the tongue and the pen,. and every man

should be qual:.fled to sha\re in the glorious st:;:.fe.".z.
v b, " :
' \ ! ’ .
. ~}“ _— n . T ‘
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J} ~ As Peers has noted, the mechanics' instituteés were,
on the whole} "conceived in a spirit on benevolence by

leadérs drawn from the more fortunate classes of the

ot

’dommunity. These leaders certainly believed that they
were acting in the interests of those whom they served,

. ’ P ’n . /’.
-but they also believed that in so doing they were safe- \
: * v a

guarding the good order and the prosperfty of the nation

. 243 . o
’ Thus working class demands for a

) + ‘
'sc1entificallx based education was met with an elitist:

as a Whole;

'#wish for a more skilful, 1nventive, and pﬁssive labour .

( force. in short, the mlddle class saw education-as a

8. ‘highly desireable form :?ﬁsocial control. - .

The working classes, especiaiiy in the first two Do
decades of the nineteenth century, had no distinctive

¢ ideology of their own; however, through their'shared‘

\4
1]

. experience of labour and living conditions, their-common

S

fears and aspirations slowly fused in a group solidarity.
This developingfunity was somewhat accelerated by‘the
increased opportunities for educatioj and discussion, and
became ﬁncreasnigly visible from the 8303 onwarda Accoxding .
to Johnkon, "working class culture is formed in the struggle
‘between captial's demand for particular }orms of 1abour power

4 .
~and ‘the search for a secure location within this relation. of

4
dependency.*'2
’ In this envirdnmentfﬁi tension; education became a

political battle w1th the mechanics' institutes reflecting the

eddcational and politico—economic aspirations of the working

. . 0 .
: ( ¢ 4 - . ¢
o . . . S h * \ )
v
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class. Thus, although .the workers had not-yet entered

’politics, they had become a pblitical issue, and as édch

'they slowly began to represent their own éolfzical
. : @ . :
demands ‘and speak up on their behalf. In so doing, they'ﬁ
B a
"became an independent political force: Tola;l social levels,

systematié education plus political agitation allowed

social transformation. To the working classes, as it was

for all classes, education had become a po¥itical tool.
\l ’ 0 o

\

‘ L N
' As 'the middle class gained definition, it

utilized Radicalism as a political expression. To the
politically conscious middle class, the Whigs and Tory

landowners represented the aristocratic factions who

" had, until then, effectively kept the industrialists | '
out of power. ' o«
But the nineteenth century saw the gradual

¢ : ‘ 4
replacement in government of the aristocracy by
\ .

' entrepreneurs. As J.H.-Plumb states, the traditional’

""epfablishment was caught in a dilemma. The\ebonomic

. e °

profits of inventiqn became steadily more obvious.

*  Expansion was profitable, desireable: all liked wealth.

 But the quitkening commercial and industrial life .
' was creating Opbortunity for many who would have L ‘
’ ' . [}

had no obvious opening in trallitional society. For

these people without traditional status, the route.

N -
- \ 5 \
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upwards seemed to lead through the acquisition .of
245 " ;
useful knowledge." "The simple maxims of utilitarian

philosophy, liberal economics, and a complémehtagy

religious ethislprovided.the nmiddle class with all the
guidanceutbey needed.

"of thée political and moral importance
. of this class,.there can be one opinion.
y . It is the strength of the community,.

, . It contains beyond all comparison, the
greatest proportion of intelligence,
industry, and wealth of the statec....
The merchant, the manufacturer, the
chemist, the artist, those who
discover new arts, those who perfect
‘0ld arts, those who extend science;
the men, in fact, who think for the
rest of the world, and who really do *

“the‘business of the world, are the
men of this class." 246

) : o Wesiminster Review

L toe ) 1824

Furthermore, the middle classes (unlike the
" landed upper classes) did not try to isolate themselves

gsocially. They were much more awaye of the neCQSSity

L4 !

of educating the growing work force. Indeed}_Opposition
to the mechanics' institutes arose partially because
:they reflected the middle class scientific ideologys;

a f

however, as T.S. Ashton has argung~this ideology

: / . _ .
- provided some osmosis between class lines. The

Y

e .
luidity of class distinction raises the juestion of

the pogition of the labour aristocracy as well as of

¢

o W
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the 'marginal men\. For both, reason was no longer a ,%5

réstricted philosophy, but was now a weapon of social

class 247 ‘ ' . , :

The Mechanics' Institutes - A Mydern Perspective

/

It was Robert Elliot. who, in 1861, said "the

. 0 :
[Panquet was prepared for guests who did not come" 248
and it is perhaps this phrase which best encapsulates

the perceived- failure of the mechanics' institutes.

.Most modern analyses of this movement focus on the h
historical origins, -the motivations, the social class
compositdon of the membership, and so on, -but as both .

Royle and Inkster emphasize, any analysis of this

. 3 1] M (]
sort cannot be divorced from the social environment;

N

indeed from the reflection in reality of a series of
wants or functions. 249 we must be ‘cognizant of the .
latent, and fet implicit, functions which are not
overtly stated. In short we must examine nqﬁ$§hat is . ®
said, but what i;.done.
The single largest ¢complaint about thé mechanics!
institutes is that they failed to teach sc?ence to

the working classes; and this is closely connected

'to the sub-theme that the in;titutes‘did not attract

- .—«Em‘ =
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the intended classes. What must be realized, as Royle
p01nts out is that the "mechanlcs institute movement
| y— o
- found, not an eager adult population ready to learn
“ - . PN
the wonders of science, but a #emi-literate population
of yo?ths, needing the most elementary education." 250

Thus we can explain two aspects of the phenomenon. As

" the scientific lectures were somewhat appealing, aﬁ’

least to educated persons such as those typically
found 1n the upper classes,, it is reasonable to expect

that 1t is they who would attend. Addlng to this group .

' would be those of the working class who, ‘because of

v

”gelffimprovement';(e.g:) also found the popular

lectures of interest. Once in the coﬁpany of middle-

. a@d upper-class individuals, the’worker would then.

begin aspifing into into the higher ranks. During

S

this‘precess those workers who did not acquire the B ‘
necessary tools would be ineVitably 1ef£ gehind and |
subsequently woﬁld abandon the. institute. This line

of reasonlng is followéd by, for example, Ashton,

1Harrlson, and Perkin; and would be v1ewed by Thackray

as a process of osmotic sgcial legitimation.?SL' o '”1:
. In view of the workihé class educational and -
cultural background, it is clear tha£ the appeal to
study advanced science was irrelevant to the majority,

i
v
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and it has been suggested that the inclusion of

r's L)

recreative aétivity may have been found attractive 25%
_rhowever, the assertion gemains that ei£her as a hall
lof,pOpular lectures, or as the place of recreative
activity, the mechanics' institutes oﬁly represented
one attempt by the middle class to impose their own
class-specific interests and wants upon a subordinate
(if not always receptive) 1ower:class. As such, the
M "

institutes did not promote fluidity between classes,

but rather, breserved a rigid social structure.

Swﬁmry : | - )

. As w; have seen in the above examination, the
period from 1795 to 1851 was one in which much of
England's society.WAS divided into iarge groups of
opposing opinion. From ‘the disagreement over the
social desireability/[of] danger of education, to
the middlef class .domination of political power, this
half—cehtury presents numerous pbtential av;;ues of
p@réuit ang perspective fqr the ﬁistorian who is
interested in social change.

However, directly in terms of this study, it

\i -. . v ) ~
pecomes clear that the mechanics' institute movement

v
‘.
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“!gn be interpreted as being a‘powerful representation
of the further social legitimation of. the 'scientiz&d!'
middle class. As we.recall from the last chapter, the
provincial associations and the Royal Institution

provided examples of the transformation of the national

power structure from a political system based upon

state power to an 'hnpolitica1'~class rule based upon
‘ 253 , ot '
wage-~labour aM¥ capital.

As a continuation of this transformation, the

maechanics' institutes -offered, for those who accepted

4

the professional/scientific ideology, the temporafy

‘dissolution of class lines so as to accept new members .54

However, as Shapin and Barnes state, "most of the [mechanics'

~institutes] attempted to achieve a transformation in he

i

values of those who attended them." With the clientele
thougﬂt of by the management as the 'desjignated target

for Qpcial control’, £he\institutesvsubscribed to:the

view that hwhat péople believe can only be either a
simplification of scientific truth or a corruption of_i&;
hence the diffusion of scientific knowledge to 'popular‘
audiences.ha; been considered only in terms of 'filtratio$'4,
or 'aaulteration'."25§n this view, for the maﬁority who ~
.did not take on the professional/scientific jdedlogy,'the

mechanics' institutions offered a social scientism via .

, courses in docility, control, and increased production.
\
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CONCLUSTON:

EDUCATION, SCIENCE, AND THE SOCIAL ORDER. -

¢

In the foregoing pages,.we have preSented a broad = °
réngg of historical events which, directly and indirectiy,
involve the co-development and institﬁtioajnlization of

‘ :aducation and science. This development has been interpreted
. in terms of social control and, usin§ education and sCi’enc‘:e.
as the pr:.mary instruments of control, has focused on .the
'terms 'ideology' and 'scientism' as express:.tgns of tl;e
structural imposition desribed throughout the'text.v
¢ This approaéh to structural domination is not newlz‘ As‘
the writings of (for example) Marx, Weber, Huxley, Marcuse, -
and Habermas attest (in similar but similar 'wéys) + both
education and scierce have a 1enqthy history of B@eing
- recognized as potential forms of social control and
domination%sa\To_ illustrate the rich diversity of opinion
which exists within this tradition, it has been argued
repeatedly by some Axnerican revisionists, like Michael
Katz, and by Richard Johnson (in the case of England)

that science, education, and the social structure are

;ts,ed for ideological imposition. Howéver, sucfx‘,scho]:ars

- 181 -
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Dévid Hogan, David Tyack, Samuel Bowles, an@ Herbert
Gintis are critical of this appfoéch,‘and argue more
from the perspective of structural imposition, although
each in a different way and wit@ qualifications?57EngeLs
laigely agrees as he saw the‘rise of science as a
response to the' needs, of an expanding miﬁdle clasﬁ, and

the generation of a scientific middle class ideology as

an unconscious process. Aside from the underlying thme

of economic determinism, Weberian sociology essentially

aérees.258

As we have seen during the period of Englisg history:
from 1660 to 1851, the scientific ideology - which began

as a somewhat isolated 'fire in the minds of men' like

. Francis Bacon - became thé,majo;ilgrm of social cognition.

. , - \
This waéechieved because applied science and technology

pgrmitted and encouraged the total trqnsformatiqp of
society from a feudal land-based system to'one based on
enfrepreneurial expertise and industry. This transformation
also igvolved a'dramatip_trgnsition'ig the locus of control
over the power structure f}om aristocratic linéage £o |
.érofessional middle class. The essential ‘'ingredient' in’

the former was royal association by birth - a biological

-'182 -



gy

.

4

. 259 L ‘ N
. domination." He elaborates on theé non-aggressive form . {

control of Nature, and toward the nature of control. As

qualification. The essential 'ingredient' in the latter
was skill in the form of both managerial and technical

expertise. Access to the former was restricted by chance.
|

Access to the latter was open to anyone willing to act

according to the protestant eghic Which'emphasized hard N
A Q'f/ : . o

work, honesty, and' thrift regarding the expenditure of

'both time and mgney.\ 1
With the rise of science at the hands of the emerging'
ghd expanding professional middle class who subscriped
(pe;haps unconsqioﬁsly) to a scientific ideology,
technological and political systems came to reflect a

¢

class~directed rationalistic orientation toward the

. P 3
has been repeated throughout the text, this ideological

imposition was increasingly siructural and not personal,
andlrepresented a\response-to the widespread Ptilization. ‘
of scieﬁce aﬂd~teqhnology in social and economic contexts.
As ggrbert Marcuse has posited, "the traditiocnal notion-

of the 'neutrality' of technology.can no longer be |

maintained...[Tlhe.technological society is a system of

,of domination by stating that "technological controls . .
appears to be the very embodiment of Reason for the i . .

benefit of all social groups and interests - to guch an

A
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eﬁtént that al;‘contradiction seems ;rrational."zsgithinﬂ
this gontext, the developmen£ ofAforﬁai,gducational
iné;itgtions have 1arggly been seen as adaptive responses
to ﬁhé dominant social value systém. This system was -
in England from 1660. to 1851 ~ increasingly scient%stic'
and reflected the distiﬁctly rationalistic orientation of
the dominant professional middle class.

Throughout this final sgction, we have repeatedly
used w$£ds which, by now, have becom%'recognized as being
the ke% terminology of this thesis.'AQOng these terms
are Fideology‘, 'scientigm', :rationalistic', and 'class-
specific'. These terms all share at least one thing, in
cémmon\— that is; they all deal with orientations, or
ways of viewiﬁg the, world. inaeed, in studying education,
science,rand society, it can be said that this thesis'
is essentially about the transmission and use of ideas.
However, the ideas witﬁ whicg‘we are cdncerned are not
mere a'.bs‘n:ractionfs"T They have been tested in praxis -
thése are ideas which are active in cﬁanging the 'real
world' and which have been identified as beingAcentral
to theories of social stratificatioﬂ and class conflict.
As Jurgen Habermas has recently noted, clgss interest
"serves as the a%niori link'betweéﬁ the origins and

, , .
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the applications....of theories." That is, human oo

interest directs both knowledge and action.

Thus, in order to examine the inter-relationships -
involved between‘gducation, science and technology,.‘ '.
and the social order, this thesié has focused on the
emergence and development of scientific associations in e
England from 16&0 to 1851. This investigation has
revealed céhnéqpion between lafge groups oflamateuf -~
apd professional societies anq.organizations_spanning r ' \\\
more than two cenguriqs( and has consisténtly interprete§
their activities in terms of ciéss-specific ideology and to
belief ‘systems. 9 ' ]

As we hgve seen,lthe coffee~houses of the seventeenth
century provided an envi%pnment whiéh»was conducive to
'the téansmission of ideas,.'and the open construdtiom of
. tﬁé establishments resulted in a blurring of class lines’
due to unrestricted circulation and discussion. These *
discuss}ons were ﬁreéuently progressive in nature,‘ana~ o

)
often focused on science, technology, economics, and L

'

politics. However, with the influx into the popular

coffee-houses of lower-class groups, man¥ ‘houses' ‘ ‘ .
- )

v v

reverted to a closéd or segrggate& construction which

¥ '

1

no longer permitted open debate and conv?raation, buf”-

~r
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ratl}er promoi:éd. privacy. The result was a re—acknbwlédge-

-

ment of class barriers, although these could be -
transcended ih favour of shared interest such as science

and technology. With time, these more specialized and

select gréups evolved into full-fledged science-
- oriented associations, and sported members who were
[ t !

generally of middle class entrepreneurial status. These

‘clubs refined a. scientific ideology which was (se_einingly)

as dependent upon experti;e as it was upon status. The
. ) .
age of the virtuoso, or curiousity seeker, had begun,

With the establishment of the Royal .Society jin ‘ .

1660, the-world of science ‘had received official recogni-,

tion, and thus became a spcially acceptable amatéur pursuit
) ‘br past-time. While the activites of .the founders were-
primarily directed by 'true' scientific interests, the

Society quickly deteriorated in't':q what was esse tially“ ;

. \

a gen_tleman's,} retirement club, and the cri,teria' for

+ ]

* éntrance were no longer based upon scientific skill or

coghitive ab,ility, but were rather baseé} upon socigl
status. Although these individuals did little .in the .
‘way©'real scieml::e", _th’ey néverthele}ssl clung o_'scfyanf:ig&‘c
{terminology and pseudo—scieﬁ.tifis& actigites (e.g. |

' . , . R , A
journals) with iqw. Their love of the 'apparently

v 4 ' \ .
scientific!' ‘was st notjceable in their 'rationalistic'.

# - ’
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view of society and their protectionist view of the /

R ‘o - '
- social brder. This deséription does not, however, do )
‘ ) :

justice to those within the Society who were actively

interested in science, alth8ugh this group was in the
. hl - ~ \\

¢ minority and eventually, under the leadership’of’Charles
Babbage, left the Royal Society in Qrder to form the*

Britlsh A59001at10n for the Advancement of SCLence.‘

~
.. oo T

v

The perlod fraom 1660 to 1851 was an energetlc one

for England as this was the period which is_generally.

credited with housing the so-called 'Industrial

. Revalution’'.
i . T . . \ L
became the major form of socialieXpression and activdty.

It was during these years that science

The popularlty of sclenbe was at a;peak with ihdnstrial
appllcatlons dazzllng the world w1th theix speed and
eff1c1ency, and educatlonal lectures and domonstratlons
'very much in demand. The total of thure seemed
inevitable .and everyone waited expeétantly. Everyone,

that.ish except the lower classes, ;or the new professional

- middle classes, the world was théf{s,for the,asking.

-~

. . . ) N . T .
Through the ownership of industry and the possession ‘of
capital generally, they"%ad begun to reap the benefits

which traditlonally had been available only to the

. . ) .
. .. aristocrats - power, wealth,*and prestige. And certainly

-~

this was something worth bqth maintaining and protegting:

P
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It was also_a period which saw the emergence of "a.

. .
DS . P A - -

tremendous number df~provincial.scientific'associatione.

- The majority of these were;established by distinctly

\»professional and industrjal middlé~%léss groups. 3'

P - e

Contrary to the conservatlve membership of ‘the Royal
Society, many‘of these provincial industrialists were
. . - N ¥ ~ . . .

. N - N f ' . : -
progressive Dissenters who were genuinely interested

in technology. Although their activites can be -

. interpreted as being motivated by class interest[

the actual scientific and technological benefits *
ki L4

-derlved fron many of these ass001atlons wag substantlal.‘

'

An excellent case- 1n p01nt Was the Lunar Socr/ty/of
Birmingham. T e T e T

\

B - . v
Productive and significant though they were, the

~.

~provincial societies .and the Royal\rﬁstitution neverthe-

léss represented and supported the 1nteresﬂs of the

\

profe551onal/1ndustr1a1 niddle class, and as such ’

}SUpported the industrial forms‘of_productlon which were: |

A

the sources of the new social power._Partially as a’ -

4

] 0 . - . ¥ > B
consequence of the sc1ent1f1c éommunlty's support.of

the dominant class, the structural domlnatlon’and S e

‘imposition of interests which confllcted W1th the

lnterests*of the workers was malntalned.

~ P . 0 R

The'perlbd\from 1799. to- 1851 also witnessed the

- - |
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) emergence of-the mechanics institutes which comprised
I the first widespread and'systematic attempt to offer
: formal scientific and tecnological education. ‘'The - -

y

popularity of these instit tions largely represented
. a dualistic, response to b th the needs of the profeSSJ.onal/
. 1nd:15tr1,a_1 4&&35‘; and 6% the working class - for technically
ceinpeterlt wor"{;ers who could maintain machinery and
‘\ p‘roéuctién levels, ‘on.the‘ one hand, and for\,\techhical'

competency which could conceivably lead to upward social

’/,'ﬁtobi'lity through expertise, on the other. Although well

attended by workers tl'iroughout'the 1820s and 18\30s, ‘the
, 1nstatutes of ¢he: 18405 admrtted a growmg number of
lower—level mana‘gers as well as professmnals to their
me{tlbership.' According_ to Brain Simon ‘and others, this
: influx of entrepreneurs.:as met by a corresponding
exodus’ of workers in favour of the Cliartist: Halls of
Science and ::ther similar ‘organizations.
Much of thls shift in membership was reflected in
the changing ctrricula of many institutes. For example,

it would appear that some workers desired a somewhat

hroader array of céurses which included not only the ~

!

e 4

strictly technical and sc1ent1fi¢, but also the political
As Enqels wrote in 1844

"The Mechanics Institutes are organs for
the dissemination of the sciences useful

A

(&}
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to the bourfeoisie....Here all education oL e T
'is tame,, flabby, subservient to the ruling
. politics and religion, so that for the ‘A
working man it is merely a gonstant sermon A -
¢ upon quite obedlence, pa351v1ty, and -
" resignation to his fate. The mass of the : - -
workong men naturally have nothing.to do- '
with these institutes, and betake themselves
‘ to the.proletarian readinsrooms and to d\
. \’ discussion of matters whjch directly.
L concern their own interests." 262 , ' - .

It was these matters whksh essentlally lay behind the
'really useful knowledge Wthh radical artlsans sought.263
But oerhaps what is‘more important fo; understanding the | -
functions of mechanics"inStioutes is not'wha? was ‘

taught, bﬁ%f&hynitlwas kaught, and indeed, the.changes .

in courses. offered reveals’a:responso‘to the interests

‘

of those in»attendance: More favourable for the‘

“profes51onal middle class was the. shlft in currlcdiar

~

content away from .'hard core' scfence and technology, . s s
) ' ' ' - ' ’ - 4 ' '

and toward a more~popu1ar 'science—as-curiousity' Lo

"approach Less favourable for the worklng class was -, \

i

u@hls popular‘ shift away from the.pyactlcal, and
‘even further,away‘ﬁrom the sobjects of politics and the
eoonomy. o ‘ ‘ ' ’ '  - . ."I

o Thus;.wﬁtiekhhemechanicsf.institues became highl§
'contehtious En their owﬁ day;‘they noneiheiess otovided ]

(especiallx‘durlng the 1820s & 18305) a serv1ce for the

workers by better preparlng them to operate éuccessfully I 2

-
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in the work place, or by prowiding classes in the ..

'three R's"'. Indifecfly, thié might also be seen as'
a 'service' to organized labour in its infancy. 264

However, modern scholarly discussion of the. failure ,

.

around the perceived désirébility of the institutes as
a form of social control, or around the perceived

. N
.potential danger ‘'to the sdocial order whic¢h was posed .

by the extension of education to the workers:

. 4 .
o - - o N . s -

. . " Given the above, this thesis has presentedia perspective
? ' - : -

o , 'Which'has emphaéized the role of ideology and human intérest
.in the development of capitalisﬁ, technology, and formal

education, and 'in so doing has necessarily dealt with «

e conflict, social action action, and forms Jf social cognition.

It has, perhaps, asked more questions than it has answered.

. - Such questions include 'How do rationalist orientations
dictate the dedign of social structure?', 'To what
) ) . ) , ‘» . ) ‘ B l , \ .

i & ‘ (

. , or success of the institutions still revolves primarily .



E . . . . .
1 o. . ' ‘ N

'extent do these orientations inter-relate with more , ,

N “ .

'humanistic' orientations?’, 'DOes-ohe form of orien-

0

.

tation exclude or dlStht the other7' "Hqﬁ can ' T S

h15tor1ca1 examinations (such as this) ald modern o : Lo

soc1ety in the effective adjustment and response to
s , Y

current educational,~scientific, and technological . C .

problems?', 'Is there a linear, gradualistic . 0

correlation ?ver time between SOCletal and screntlflc ) \ -
factors, or is the qorrelatlon punctualist;c and | '
irreg;lar?;, 'Is there a correlate at ail?}f 'Hdw.- P
effective are certain forﬁ; of knawledge o:‘curricﬁia

as communication systems "carrying messadges of social

" control"?', 265 < | - A Y
HoweVer, this' thesis haf shown consistently (but BN .
' by no.nmeans coﬁclusively)“that the professi nal/ . T o ~

scientific i eglagymmhlch_masﬁgenerated~by;the—eme£g%ng——————~———*—————*—

’

m;ddle class was modlfled in lts structural transmissions

>

" to the lower orders of society, and that this modification |
was essentially a scientism whic&}ninimized the” < . ‘

.oppoftunity' r upward social mobility and pErpéthatedc‘
a social system upon ‘professional class priyilege.
, : . . ’ . B
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The Dmctzanary of N&tzonal Biography

" Anderson, John ; - ‘

- 4726 - 1796 - : . .
natural philosopher - VL
,educated at’'Stirling '
professor of oriental languages and natural
philosophy - University of Glasgow . . .

Arbuthnot, John L IR .

1667 - 1735 . ‘
- Doctor ’ - L s '
L son of Stottish clergyman - .
_educated at Aberdean o
FRS u
physxc1an to Queene Anne Lo b e,
'Awkwright, (sir) Ric¢hard N
"1732 ~ 1792 : o i
lndustriallst : .
Babbage, Charles . * 3

mathematician nd 501ent1f1c mechanic¢ian
son of a banker :
educated at Trlnxty College, Cambrldge . ’ |

8

Bacon, (Sir) Franc1s

1587 - 1657 = . oL
Jjudge- PR Vs
son qf a 'gentleman' . \* " e
! Balllel], william. ’ o Y o ‘

. d. 1690 : N ) _ .o .
4stronomer ‘ , . g
son of aristocracy Co \

Banks, (sir) Joseph Y IR "
1743 - 1820 . T : E ‘ &

' Educated at Eton & Oxford * ‘ . '
President of Royal Society '~ . o \
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Kaskervill, John o ~ SR {
1706 ~ 1775 » ' o S, ‘.
printer - industriali’st ‘

o Bathurst, Ralph BN \ ’ 5 T

1620 = 1704

president of Trinity COI.lege, Oxford T, . .

Dean of Wells . ' ‘ -
M Do . * . R ’ . I
PRS . ' ) et Co. i

Bentham, Jeremy e '
1748 - 1832 - o . _ e
educated at Queen's College, Oxford - A

Birkbeck, George
1776 - 1841 - . :
M.D, ( . ' o
Educated at University of Bdinburgh - ..,

Boulton, Matthew . R P
' 1728 - 1809 L. : ' -0
. engineer - z.ndustriallst e LT L C
Boyle. (Hon.) Robert -. )
1627 - 1691 ‘ - - -
natural philosopher and chemist ;) ’ﬁj ’
son of Earl of Cork ) T ,
educated at Eton J _ ,

1778 1868
Baro ' . o
‘educated at University of Edinburgh .l o .

1

Brougham, #enry - . _ e C
n

Cavendish, 'Henry . ' S o
1731 - 1810 Co _ I
‘natural philosopher ° ceoL ) . " /
son of Duke of Devonshire ' . .
educated at Cambridge

Dalton, John I , : . IR
1766 - 1844 .o oo T
. chemist, natural philosopher s,
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JJarwin, Erasmus ’i , L .
v» 1731 - 1802 . .. : 0
: phy51c1a ’ :
educated at Un1vers1ty of Edlnburgh . .
M.B, - Cambrldge

o , .
Day, Thomas o
© 1748 - 1789
educated at Corpus Christi College, Oxford

Davy, (Sir) Humphry
\ 1778 - 1828

chemist P ::7 o
ﬁdgeworth, Richard

1744 - 1817 B C .
son of a bishop

educated  at Trinity College, Dublin & Corpus

Chrlstl College, Oxford

o

1617 - 1675 | -
educated at Oxford and Cambrldge ‘

CGoddard (Dr )} Jonathan .

'Gresham, (Sir) Thomas,

© 1519 - 1579

edudated at Cambridge LY

founder of the Royal Exchange o
advisor to Henry VIII and Ellzabeth I !

Haak, Theodore T , '
~ 1605 - 1690 .
- Calvinist . :

educated ‘at Oxford and Cambridge-

.

Heischel, (§8ir) John - . : . '.‘
1792 - 1871 ~ o '
astronomer ‘“ e _
.educated at Eton and St. Johns. College, Cambridge
‘Jbule, James. . . ‘ o ° ;" :
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o educated at Oxford . . .
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political economist
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_ mathematician '
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Wilkins, John
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bishop“f Chester o Do
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l) Nature 1870 - Quoted in Margaret Gowrng, 'Scrence,

' Technology, 'and Education: England in k870', in
Oxford Revies of Educatwn 4 [1978], p.3
\

2) Charles. Babbage, Reﬂectwns on the Declme af Sczence m

- England, B. Fellowes, Londen, 1830, p.3

3) 'David Suzuki at PAPT Conference, 13 November 1981,

Montreal. Here '1ndustry' also includes medicine and
the mllltazy. - :

-~

4) This concept was, for example\\central to the socaolcgy,

.\6)

. '8)
" 9)

. 10)

11)

12)

13)

14)

’

. of Max Weber.

' 5) Harold Silver, ' Aspects of Neglect' in Oxford Revias

of Educdtion 3- (19771, p. 66 S

See, for exampl'e, C.P. Snow's 'Two Culture' Rede Lec{:ure. .

. “7)/Ev1dence of the latter can be seen in the resurgence of

JFuturist' study groups. See (e.g.) A. Toffler's
. Leamzng For Tomorraw. .

A.R. Hall The Scmentzfzc Revolutton, Beacon. Press, Boston.

See D.S. L ‘Cardwell, Turming POmts in Western Teohnology,
Science History Publlcations, New York, 1972 .

See for example, Jurgen ﬂabermas, Tasard A Ratwnal
‘Soc‘bety, Beacon Press, Boston, ~l968

SeetheworkofBF Sklnner..';
.Sn.lver, op.cit., p. 62

See, Habermas, Op Cl‘t.,‘ or  the wr:.t:Lngs of the- Erankfurt
School I \ .

Morr:.s Berman, Soeial C'hange and Seientific Orgamgation ,

- Heinnemann Educational Books, London, 1938 pP-XII, -
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,20) David Allen, in his artlcle entltled 'Poln.tical /

. NOTES: - . T ..

Vo - CHAPTER TWO

. THE TRANSMISSION OF IDEAS:
(COFFEE-HOUSES, CLUBS AND THE PRESS )

' s . i B
; L]
.

Bl

17) ‘Quoted in Thomas Kelly, A History of Aduljt Education in
. Great Britain, Liverpool Un:.vers.lty Press, LlVerpool,
1962 p.55 :

18) Allan Jam.k and Stephen Toulm:m, thtgenstem's
' Viemma, Simon and Schuster, New York, 1973, p. 47

19) Ke 1y, 1962 op.cit., . p 5*4 . . - " /

Clubs of Restoration London', (. FHistorical Journal /19
'[1976], p.562) states that the word 'club' is /
younger that the practive of ¢lubbing, Not un/til

.+ late in the 18th century was there any need to
. def:.ne the word in strict or exclusive te ; SO
that, in 1755, Dr. Samjyiel Johnson could sgzil
" pronounce a club to be 'an assembly .of go d fellows,
’ meeting under certain conditions.' :

.21) W. Hutton, an Hwtory of Btmnghczm Pearson a.nd

‘Rollason, Birmingham, 1783, p 135 ,

The Industrial Revolution 1760- 1830 P o;(ford Univers:.ty
l Press, London, 1961, Pe 127 :

’
<

../ : B ‘.‘ -
' .23) Plumb, 1979, op.cit., p.32 / . - N

24) Berman, op.cit. - ~/. -

. 25) Kelly, 1962 op c1t., pP-. 99/ ' - ' ‘\' )

‘zs)nud.,pss : L

K

27) Roderick and Steﬁhens; 'Nineteenth-Century Ventures

- in Liverpool's Sc1ent1f1c ‘Education’, in Amale of .
_ Seience 2B [1972],. P .61; and Plumb, 1972, op. cit‘, |
. p 14 , L
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22) Ibid., p.135; Plumb, op.cit., p.32y and T.5. " ashton,
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28) Robert E. Sch:ofield, The Found'mg of the Lunar‘ Society
' of Birminghath 1760-1780: Orgamzamon of Industrial Research

- in Eighteenth Century' England',” Unpublished Doctoral~
Dissertation, Harvard Unlversu:y, 1955; and
Roderick and Stephens, 1972, op.cit.

29) Plunb, 1972, op.cit., p.16

30) E.J. Hobsbawm, The Age of Revolution , Cardlnal Books,
London, 1962 . .

31) Bowden, op. c:.t., P. 21 o
32) Ian anks‘ter, 'A Note on. Itq.nerant Sc1ence Lecturers'
1790~1850', in Annals of Science 28 [1972], p-236;
'Science Instruction for .Youth in the Industrial
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; &and Roblnson, op.cit., p.37
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‘ 34)P1umb 1972 op. c:.t., P- 157
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Secker and Warburg, - London, 1971: See also W.H.G.
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Co.: Ltd., London, 1965 ,
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'36)See Bronowski and Mazllsh ap. CJ.t ;Musson and

Robinson, op.cit., p.ll9; Bowden, op.cit., p.43;
Rude, op.cit., p.238; Kumar, op. c1t., Neil - -
McKendrick, ‘'The Role of Science in the Industrial i
‘Revolution', in Teich and Young, op.cit.; W.P.
Jones, 'The Vogue of -Natural History in England,
1750~ 1770‘ in Amnals of Seience 2 [1937], p.345-6;"

¢




o g
BRI o

' ‘notes: T A

“"chapter two _cont.. .

e Richard Johnson, ‘Really Useful Knowledge: Radlcal
' . Education and Work:.ng-dlass Culture, 1790-1848', in
: " Clarke, Crltcher, and: Johnson (Eds.), Workmgn-C'Zass
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This' 1s espec1ally 1nterest1ng as the worklng class,

as a class and as expressing a class consc:izousness,

is. somewhat -debated - -among 1abour histor:.ans.

Margaret T. Hodgen, Worker's\ Education in E‘ngland and
the Umited States , Kegan .Paul} Trence,’ Trubner, Co.

‘Ltd., London, 1925, p.77

Northern Star 06 January 1838, p 1 o /

NP

Stephen Cotgrove, Technwal Education a:ra/ Soeial éhange,

George Allen and Unwin, London, 1958,, p.13; Hollis, .

op.cit.; p.1l3; Lacgueur, op. c:.t., pP.290; and
Johnson, op. cit., p. 75 1,

Plumb, 1972 op.cit., p 19;- Money, op.cit.,‘ p.l1l6.
S:leer, 1975, op. c:.t., P. 22-23 50-51, & 72.

S.unon, 1%960," op cit., p 193 -

.Quoted in Asa Briggs, The Age of Improvemeht Longman
- Green, and Co. Ltd., London, 1960, p.132; Plumb, .

1972, op.cit.; and his 'Political Man' in James L.
Clifford (E4Q.), M Versus Society in Ewghteenth Century
Bmtam, Cambridge University Pressy Cambra.dge,

1968, p.17

0:72) .

4 The Co-Operator

/

The content and number of existing cheap literature-
_during this- perlod was extremely ektensive-and
:varied. Below are listed, merely as - example, some

"~ of 'the more noteable:

/
: The Righte of Swine Llayd's Penny Weekly
)" . 1&70—Pence Worth of Hogs Lloyd's Penny Atlas
LZoyd's Penny Sunday
The. Poor Man's Guardian Times
The New Moral World = * -~'_l'he Beshive -
. The Penny Magazine - | Reynold g Political
. .The Penny Satirist . Instructor
. The 0dd Fellas - "« Gentleman's Magazine
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' For exampley  The Co-Operator was cohcerned with: self-— . ’
instruction, The Penny Magazine was a Whig publlcatlon ‘
» -+ and was pseudq-sc1ent1f1c (e.g. 'how many humps are ' Lo
- there on the back of a dromedary - dear me; how . . .. T
instructive!'), and the Gentleman's Magazine, part of. R
- whose policy it was, to publish ‘'every new invention ., : ks
and improvement .in every useful art'. Other pfpular , <
. publications were: N S S :
; _ The Annual Register : S )
e - Blaok uarf . o , .
’ The Repw liean - : e . : :
) .. “Arig' Birmtingham Gazette . T . o O
‘o ‘ Mnchester Herald ' L N L

Liverpool Mereury *
Edirb urgh Courant
Manohester Meroury.
oo . It is noteworthy that subscrlptlons, such as those
oo " of the Pemny Mygasine and the. Permy E‘ncyclopedza,
Lo -+ reached one mlllion and seventy-flve thousand
respectively. :

-

- .7 1¥) see silver, 1975, op.cit; Simon, 1965, op.cit.; '~ - v - Jdoe
' Rude, op.cit., p.168; Plumb, 1972, p. 167—168- ' o '

Harnscm, 1965, op.cit., P- 33 Bowden, op. cit.,” °= )

p.15-16; Hollis, 1970, op. cg.t., pP.20-21;and :

Samuel Smiles, Men of Invention and Industry ‘ Harper

;o _«and Brothers, New York, 1885.
S -
74) MarCuse, 1966' OPOCit. ¥} p01157""158 ) e . .
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°  Néw York, 1949; Hill, op.cit.; Thomas Sprat, The ‘

History of.the Royal Som,ety - edited by Cope and*Jonés, )

Kelly 1962; and Cotgrove,.1976, op.cit. -

i

f4) Rurver, op.cit., p.XI

S N . - & .. i s AN
95} Greaves, op.cit,, p.34 - : ‘ . ,

‘35) Robert Merton, .Soeial Théory and Social S'l:}'uctﬁre', .Free =
Press, New York, 1968, p.667. See also T.E.2Allibone,

v

TAe Royal Society and ite szng-CZzbs , Pergamon Press,
Pxford, 1976; Dorothy Stimson, Seientists and Amat:eurs'
A Hwtory of the Royal Society, 6reenwood Press, New’
York, 1968; sprat, op.cit., Appendix ‘A; Bronowsk:L
. and Mazich op.cit.;Webster, op.cit.; J.D. Bernal,

. Seciende in History - The Seientific and Industrial Revolutiona ’

" M.I.T. Press, Cambridge Mass., 1971; Purver, op.cit.;
Archibald Geikie, Annals of the Royal Society Clib,
Macmillan and Co. Ltd., London, 1917; Musson and
Robinson, op. c:Lt., Parker, op. c:Lt.,Kelly, 1962, op.
.cit.;Greaves, op.cit.; Merton, "1970, op. cit.;
‘Martha Ornstein. [Bronfenbrenner] , The Role of .
‘ Seientific Societies in the Seventeenth Century, Arno Press,
New York, 1975; and Njcholas Hans, New Trends in. .
Education in. the Ezghteenth Century, Routledge and Kegan

. , .Paul, London, .1966. . L

87) thlosophwal Tra'nsactwns of the Royal Socwty, Vol 14, :

1684, .660 - —r
- 213 .= ' ~

‘
<
f



. " notes
g T chapter three cont.

-
P

: .‘ ' ) L w
, 88), Mexfon, 1968, op.cit., p.667 F

89) BronowskKi and Mazlich, op.cit. p.187 .’
90) Ib‘id‘.' p0182-183 .‘ : ‘ 1 l b I'

‘“91) Ornstein [Bronfenbfenner], op.cit.,'p;los
r P \.

92) Purver, op.cit., p.21

93). Ornstein.[Brdhféﬂbrenner], qp.cit.,~§:l04-ios
1 : }»- -
AR

'94) Kelly, 1962 op.cit., p. 48 T .

95) Plumb( 197? &op cit., p. 19
9g) Merton, 1973, op.cit., p.234-235-"
_"97) Ibid.; p.241 .
.98Y Befna}, op.cit., p.71 -
PN Qé)'ﬂ;ns, op.cit., p\1$6n | ., @
- . 100) Bronowski and Mazlich, op.cit., p. 190-191
) 101) Nerton; 1970, op. cit., p-47 & 204° . o
5 / 102) Ornstein [Bronfenbrenner], op. cit., p 104
103) Babbage, 1830, op.cit., p 190
104) quoted in Bronowski and Mazlich, op. cit., p.333
105) quoted in Edward Hugﬁes, “The Professions’ in the
Eighteenth Century', in Basa a, Coleman, and
'~ Kargen, op.cit., p. 184 -
'106). Babbage, 1830, op.&it.,.p.50-51

©

SR : ":”-214‘-“

. MR

T T d i 53
.

g




gperer = s e

‘vm-,—.»‘“
v

' ," \ \} ' i . v
- 0
. «
PR ’ . ¢ - .
. [
- L]
-l
Al ~
"
i
]
. ~
[ %) - fe '
LR i - . ' ,
S ‘notes ~ .

‘ | . -Chapter. three cont.

s

1072) See Alllbbne, op.cit. Webs'ter,‘ op.cit.; Merton,
19684 1970, 1973, op.git.; Ferkiss, op.cit.; .
Bronowski and MazlJ.ch op. c:.t., Purver, op. cxt.,

, . 'Musson-and Robinson, ©op. ¢it.; Ornstein, op. cit.;

Peter Mathias (Ed.), ' Science and Society, 1600-1900,
)Cambrldge Un1vers:Lty Press, Cambridge, 1972;

op.cit.; Henry Lyons, The Royaz Soctiety, 1660-B40,
Greenwood Press, New York, 1968;Hill, op.cit.:
Christopher Hill, 'The Intellectual Origins of
the Royal Society ~ London or Oxford', in Notes
\and Records of the Royal Society of London. 23 [December
+1968]; A. and N. Clow, Ihe Chemical Revolution - A
Contrd ution to Social Technology , Batchworth Press,
London, 1952; Bronowski, 19'75, 1979, op.cit.;-

<+ .Cochrane, op.tit.; Stn.mson, ‘op. C.‘Lt., Bernal, op.

cit.; Hans, op.cit.; Simon, op.cit.; Babbage,
1830, op.cit.; Charles Babbage, The Exposition of

' 1851 , John Murray, London, 1851; Robert Hunt, -

" Memoirs of the Dtst’mgutshed Men of Sctence of Great .
Britain Living in the Years 1807- 1608, Walker and Son,
‘London, 1862; Schofield, 1955, op.cit.; Robert E.
Schofield, The Lunar Society of Birmingham - A Social
Bietory of Provincial Seience and try in Eighteenth

*.  Century England , Clarendon PreSE, Oxford, 1963;
Hughes, op.cit.; John W. Osbourne, The Silent
Revolution - The Industrial Revolution .in England ag a
Source af Cultural Change , Charles Scribner's Sons,
New -York, 1970; and Berman, op.cit. ‘

. . .
. .
. i R N
' N .
o * B , !
.
.

Geikie, op.cit.; Kelly, 1962, op.cit.;Plumb, 1972,'

<

-

. -




. l; ' nNomes . o . )
5 RN

CHAPTER FOUR .

PROVINCIAL CUI.,'I'URE AND SCIENTIFIC ASSOCIATIONS
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W M.V, Harcourt, 'The Four;dlng of the Br:.t:.sh
B AAssoc:.ation for -the Advancement of Science' '
in Basalla, Cole, and Kergen, op.cit.; '
‘ Harold Pexrkin, Thé Origins of Modern English Soctety, -
' -+ ° . .1780 - ‘1880, Routledge and Kegan Paul, Londoh, ’
Lo . 1969- and Hans, op cit. .

R 1 Schofleld Ph.’D., op.cit., p 439 . -

-115) - Eric Rob:.nson, 'The -Lunar Society and the '
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(m:le of Seience, 13/[1 571, p.1 . o

'llG) Robert E. Schofield, \Membershmp .of the Lunar
Society of Blrmlngham, , in Anmnals of Science 12
{19561, p.l1l18 ' " :

. 117). ‘McKener.ck in Te:.ch, (op c1t., p 275~6
118) Bernal [19711, op cit. p.531

- . 119) ‘ See McKendrick in Teich, op.cit.; Schofleld, [1955,
- ' 1956, 1963], op.cit.; A. & N. Clow, op.cCit.;
Rob:.nson, [1957), op.cit.; Eric Robinson, 'The
Lunar Society: Its Membership and ‘Organization',
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- .. , and his - .Tralnlng Captains of Industry', in
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o op.cit'sf# Bernal [1971], op.cit.; and Plumb, [1972],
op.cit. ’
. ) -
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Thomas Kuhn has been similarly m:.streated in a.
wide - variety of fields, resulting, not only in.a

. m:.sappl:.catlon ‘of Kuhn's philosophy of sc1ence, '

but ‘also in the magnifications of distortions
which were created by scholars and erroneously

’Robinson, [1954], op CJ.t., p 306
Ibld., p. 302 S -

Alice Paterson, The Edgaworths: ) Study in Later
" Eighteenth Centwry Education , University Tutorial
Press, London, 1914 - ) '
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- Arie 'é E‘bmngham‘ Gazette, 23-October 1762, p.3

See Simon, op.cit.; McKendrick in Teich, op.cit.;
Scofield, [1955, 1956, 1963], op. c1t., Roblnson,

. [1954, 1957], op. c:.t., and Paterson, op.cit.
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Roderlck and Stephe.ns, 'The Role of the N:.neteenth
Century Provincial Literary and Ph:.losoph:.cal
Societies in Fostering Adult Education', in -
Journal of Education Acbmmstratzon ‘and H'Lstory 5 [1973] ,

P 29

~

;139)"

142y

Mzmrnrs of the L‘bterary and thlosophwal Soctety of
Mmnchester : W Eyres, Manchester (Warrington),
1785, p.V .

Ibid., Vol. Two, p.20-22

'See Roderick and Stephens, op.cit.; Cotgrove, [1958],
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