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CRITIQUES & CONTENTIONS 

Pu bIC Science in Britain, 

1880- 1919 

By Frank M. Turner* 

THE AIM OF PHYSICAL SCIENCE is to observe and interpret natural phe- 
nomena," declared British physicist James Clerk Maxwell in the South Ken- 

sington Museum handbook. ' Although most of his contemporaries would have 
readily agreed with Maxwell, present-day intellectual historians and historians of 
science believe that the analysis and understanding of the Victorian scientific enter- 
prise, as well as of science generally, must extend far beyond the parameters 
suggested by Maxwell's definition. Numerous recent studies have firmly established 
that the intellectual content, methodological orientation, and professional or- 
ganization of science cannot be separated from its social and cultural environment.2 
Scientists in their capacity as observers and interpreters of physical nature still 
remain part of the larger social order, and between them and it there exists a 
dialectical relationship of mutual influence and interaction. As one result of this 
situation, scientists find that they must justify their activities to the political powers 
and other social institutions upon whose good will, patronage, and cooperation they 
depend. The body of rhetoric, argument, and polemic produced in this process may 
be termed public science, and those who sustain the enterprise may be regarded as 
public scientists. 

*Department of History, Yale University, New Haven, Connecticut 06520. 
'W. D. Niven, ed., The Scientific Papers of James Clerk Maxwell (New York: Dover, 1965), Vol. II, 

p. 505. 
2E.g., Robert K. Merton, Science, Technology and Society in Seventeenth Century England (New York: 

Howard Fertig, 1970; 1st publ. as Osiris, 1938, 4[2]); Charles Webster, The Great Instauration: Science, 
Medicine, and Reform, 1626-1660 (London: Duckworth, 1975); Charles C. Gillispie, Genesis and 
Geology: A Study in the Relations of Scientific Thought, Natural Theology, and Social Opinion in Great 
Britain, 1790-1850 (New York: Harper Torchbooks, 1959); Arnold Thackray, "Natural Knowledge in 
Cultural Context: The Manchester Model," American Historical Review, 1974, 79:672-709; D. S. L. 
Cardwell, The Organisation of Science in England, rev. ed. (London: Heinemann, 1972); Robert 
Kargon, Science in Victorian Manchester: Enterprise and Expertise (Baltimore: Johns Hopkins Univer- 
sity Press, 1977); Margaret C. Jacob The Newtonians and the English Revolution, 1689-1720 (Hassocks, 
Sussex: Harvester Press, 1976); J. R. Jacob, Robert Boyle and the English Revolution: A Study in Social 
and Intellectual Change (New York: B. Franklin, 1977); Morris Berrnan, Social Change and Scientific Or- 
ganization: The Royal Institution, 1799-1844 (Ithaca, N.Y.: Cornell University Press, 1978); Barry Barnes 
and Steven Shapin, eds., Natural Order: Historical Studies of Scientific Culture (Beverly Hills, Calif.: Sage 
Publications, 1979). See also Joseph Ben-David, "Scientific Growth: A Sociological View," Minerva, 
1964, 2:455-476, and "The Scientific Role: The Conditions of Its Establishment in Europe," Minerva, 
1965, 4:15-54; Everett Mendelsohn, Peter Weingart, Richard Whitley, eds., The Social Production of 
Scientific Knowledge (Dordrecht: D. Reidel, 1977); Jerome R. Ravetz, Scientific Knowledge and Its Social 
Problems (Oxford: Clarendon Press, 1971); Stephen Toulmin, Human Understanding (Princeton: 
Princeton University Press, 1972). 
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590 FRANK M. TURNER 

Public scientists do not propagate scientific knowledge for its own sake, and their 
work may have little or nothing to do with the actual motivations or goals of scientific 
research. Rather they consciously attempt to persuade the public or influential 
sectors thereof that science both supports and nurtures broadly accepted social, 
political, and religious goals and values, and that it is therefore worthy of receiving 
public attention, encouragement, and financing. The pursuit of public science has 
involved lobbying various nonscientific elites, persuading the public or government 
that science can perform desired social and economic functions, defining as 
important those public issues that scientists can address through their particular 
knowledge or expertise, stressing professional standards among scientists, and 
defining the position of scientists vis-a-vis other rival intellectual or social elites, such 
as the clergy. At the same time the public scientist remains both scientist and citizen, 
and his statements may and usually do reflect honestly held civic opinion as well as 
views that aid the position of science in the community. 

The present essay constitutes a limited, speculative probe into the character of 
British public science from approximately 1880 to the conclusion of the First World 
War. The analysis must remain speculative because this period in the history of 
British science has received little attention, and the conclusions must also be 
tentative, directed toward raising questions and stimulating responses rather than 
toward suggesting final answers.3 The discussion assumes the character of a probe 
because its sources have been restricted to the most readily available statements on 
the public function of science. These include the presidential addresses of the British 
Association, the columns of Nature, and the major public utterances of men of 
science as they appeared in the leading journals and newspapers of the day. More 
conclusive opinions about this era of British public science must await examination of 
the journals of each of the major scientific societies, testimony of scientists before 
major parliamentary commissions from the 1870s through World War I, the specific 
interactions of scientists with various government departments, and the literature 
and publications of the medical profession. 

THE THREE PERIODS OF NINETEENTH-CENTURY BRITISH PUBLIC SCIENCE 

Although from the time of Bacon there have appeared within the world of British 
science a number of spokesmen who have interpreted and championed the scientific 
endeavor to the larger intellectual and political community, the nineteenth and early 
twentieth centuries constituted the premier age of British public science. Seminal 
discoveries and theoretical achievements coincided with the application of new 
technology to transportation and manufacture and with the appearance of a new 
physical landscape and an improved quality of everyday material life. During these 
years the career of British public science divided into three more or less distinct 
periods. The first, extending from the opening of the century to approximately the 

3Cardwell, Organisation of Science, pp. 111-227. In addition to Cardwell the following works have 
discussed the character of public science in relation to social imperialism and national efficiency but have 
not looked specifically at the aims of the scientific community: Bernard Semmel, Imperialism and Social 
Reform: English Social-Imperial Thought, 1895 -1914 (London: George Allen and Unwin, 1960); George 
Haines IV, Essays on German Influence upon English Education and Science, 1850-1919 (Hamden, 
Conn.: Archon Books, 1969); G. R. Searle, The Quest for National Efficiency: A Study in British Politics 
and Political Thought, 1899-1914 (Oxford: Basil Blackwell, 1971); Robert J. Scally, The Origins of the 
Lloyd George Coalition: The Politics of Social Imperialism, 1900-1918 (Princeton: Princeton University 
Press, 1975). 
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PUBLIC SCIENCE IN BRITAIN 591 

Great Exhibition of 1851, saw such public scientists as Humphry Davy, David 
Brewster, and Charles Babbage urge the importance of science as a mode of useful 
knowledge, an instrument of self-improvement, an aid to profitable, rational, and 
usually individualistic economic activity, and a pillar of natural religion.4 These 
decades witnessed what Morris Berman has termed the transformation "from 
science-as-avocation to science-as-enterprise."5 And the scientific enterprise, like 
economic enterprise, was to be private. At the British Association meeting in 1851 
the astronomer George Airy remarked, "In Science, as well as in almost everything 
else, our national genius inclines us to prefer voluntary associations of private per- 
sons to organizations of any kind dependent on the State."6 This widely, if not uni- 
versally, shared opinion flourished in the climate of Britain's early industrial 
advance and the gospel of free trade. Furthermore, in the first half of the century 
both the utilitarianism and natural religion that informed the social attitudes of 
scientists emphasized the self-adjustment of the social mechanism or portrayed 
social problems as matters for technical solution. 

The second era of Victorian public science extended from the mid-1840s through 
the late 1870s. During this period the great Victorian scientific publicists-Thomas 
Huxley, John Tyndall, William K. Clifford, and others-employed the theories of 
evolution, atomism, and the conservation of energy as instruments to challenge the 
cultural dominance of the clergy, to attack religion and metaphysics in scientific 
thought, and to forge a genuinely self-conscious professional scientific community 
based on science pursued according to strictly naturalistic premises.7 They re- 
peatedly equated the progress of science with the progress of civilization. According 
to them science promised to establish new material comfort, better health and 
physical well being, intellectual liberty from the clergy and other traditional 
authorities, and, when incorporated into the educational system, social mobility. 
They in effect appealed to the intellectual equivalent of free trade in ideas with the 
heady confidence that if scientists could only set their ideals and powers before the 
public, the requisite support and recognition would be forthcoming. 

The early 1870s were years of real expectation for the scientific community. British 
scientists had begun in considerable measure to transform themselves into an 
independent, professionally self-defined community and one recognized as such by 
other intellectuals and professional groups. The state had for some time consulted 
scientific experts on an ad hoc basis and was beginning to employ a few scientists in 
the civil service and on administrative advisory boards. Reform of the educational 
system after 1870 seemed to promise potential new influence and employment for 
science. The appointment of the Devonshire Commission in 1872 by a Liberal 
government raised further expectations that the state would recognize and en- 

4G. A. Foote, "The Place of Science in British Reform, 1830-1850," Isis, 1951, 42:192-208; George 
Foote, "Science and Its Functions in Early Nineteenth Century England," Osiris, 1954, 11:438-454; J. B. 
Morrell, "Individualism and the Structure of British Science in 1830," Historical Studies in the Physical 
Sciences, 1971, 3:183-204; A. D. Orange, "The Origins of the British Association for the Advancement 
of Science," British Journal for the History of Science, 1972, 6:152-176; J. N. Hays, "Science in the 
City: The London Institution, 1819-1840," Brit. J. Hist. Sci., 1974, 7:146-162; Gillispie, Genesis and 
Geology, pp. 3-40, 184-228; Berman, Social Change, passim. 

5Berman, Social Change, p. 93. 
6Report of the Twentieth Meeting of the British Association for the Advancement of Science (1851), p. li. 

(Hereafter these reports will be cited as British Association Report and the year.) 
7Frank Miller Turner, Between Science and Religion: The Reaction to Scientific Naturalism in Late 

Victorian England (New Haven: Yale University Press, 1974), pp. 8-37; Frank M. Turner, "The 
Victorian Conflict between Science and Religion: A Professional Dimension," Isis, 1978, 69:356-376. 
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592 FRANK M. TURNER 

courage science. The same year Francis Galton envisioned "a sort of scientific 
priesthood" that would furnish the teachers, researchers, and government adminis- 
trators of the not distant future.8 

Yet all of this intense activity proved to be a false dawn. As so ably delineated in 
the articles of Roy MacLeod, scientists confronted frustration on all sides. 9 Despite a 
vigorous campaign, national endowment for research was not forthcoming. The 
proposals of the Devonshire Commission fell on deaf ears. Those scientists whom the 
government did employ or did consult found their advice frequently not taken or 
their influence circumvented by civil servants operating according to the imperatives 
of treasury control. Scientists, like other groups of intellectuals who during the 1860s 
had hoped to participate broadly in public life, found themselves able to exert 
relatively little direct power or influence in the civic arena. The state refused to 
patronize them in a regular fashion; industry ignored them; and the educational 
system only marginally incorporated them. 

The disappointments and frustrations of the mid-1870s were the occasion for the 
opening of a new era in Victorian public science, during which it became more civic- 
minded and state-oriented. After approximately 1875 the spokesmen for British 
science shifted their rhetoric and the emphasis of their policy from the values of 
peace, cosmopolitanism, self-improvement, material comfort, social mobility, and 
intellectual progress toward the values of collectivism, nationalism, military 
preparedness, patriotism, political elitism, and social imperialism. Instead of being 
promoted as an instrument for improving the student morally and bringing greater 
physical security or personal profit to humankind, science came to be portrayed as a 
means to create and educate better citizens for state service and stable politics, and to 
ensure the military security and economic efficiency of the nation. Most indicative 
of the change in the attitude and rhetoric of public science between 1860 and 1900 
was that politicians and complacent manufacturers replaced priests and obscurantist 
clergy as the primary perceived enemy of the progress and application of scientific 
knowledge. 

1870: THE SHIEF IN THE THEMES OF PUBLIC SCIENCE 

Three factors account for this relatively sudden and quite striking shift in the themes 
of late nineteenth-century public science. First, as is well known, the Paris 
Exhibition of 1867, followed by the warnings of Colonel Alexander Strange to the 
British Association in 1868, led many British scientists, as well as other citizens, to 
perceive German competition first as an industrial and later as a military threat. Io To 
the public scientists Germany both posed a problem to British commercial and 
military superiority and provided an opportunity for linking science to the national 
interest. The British scientific community, many of whose members had been trained 
in Germany, envied the organization, public recognition, and financial support 
enjoyed by German science. British scientific writers began to claim that only similar 

8Francis Galton, English Men of Science: Their Nature and Nurture, 2nd ed. (London: Frank Cass, 
1970, 1st publ. 1872), p. 260. 

9Roy M. MacLeod, "The Alkali Acts Administration, 1863-1884: The Emergence of the Civil 
Scientist," Victorian Studies, 1965, 9:85-112; MacLeod, "The Support of Victorian Science: The 
Endowment of Research Movement in Great Britain, 1868-1900," Minerva, 1971, 9:197-230. Also 
consult other of MacLeod's articles cited throughout these notes. 

'?Cardwell, Organisation of Science, pp. 111-120; Haines, German Influence upon English Education, 
pp. 3-20. 
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structures and endowment could save the British economic and military position. In 
1887 T. H. Huxley demanded in the Times that the nation organize for victory in the 
industrial war that it had entered upon. I I Although there is little question that British 
research lagged behind that of Germany, the claims of the scientists require a more 
skeptical evaluation than they have received in the past. The danger from Germany 
may have been genuine, but the scientists defined it in such a manner as to portray 
their own particular expertise and the kinds of technical education they could 
provide as the best solution for the problem. They were in effect suggesting that the 
economic and military welfare of the nation might best be secured by a new group of 
the professional middle class rather than by one of the traditional social or political 
elites. Scientists would continue to sound these themes well past the First World 
War. 

As public scientists began to exploit the German menace, many of them also 
recognized that they must begin to nurture a friendly constituency within the political 
nation, including both members of parliament and the voting public at large. That 
lesson had been driven home to them by the success of the antivivisectionist move- 
ment, the second major cause for the shift of strategy in late Victorian public 
science.12 In 1876 the antivivisectionists had achieved passage of the Cruelty to 
Animals Act, which limited the scope of physiological experimentation. For about a 
decade thereafter the administration of the statute narrowed the character and 
extent of such investigation. Moreover, for many years after 1876 the antivivisec- 
tionists agitated for an even more restrictive measure. The antivivisectionists 
demonstrated for the first time that sustained political agitation modeled after other 
moral reform movements could achieve legal restrictions on professional scientific 
research. Henceforth public scientists understood that they would need to persuade 
an often hostile public opinion of the social and national utility of experimental 
science. As the antivivisectionists largely captured the humanitarian position in the 
public forum, the scientists began to appeal to the national utility of science. For 
example, in 1879 E. Ray Lankester, a vocal opponent of the antivivisectionists, 
declared, "The full and earnest cultivation of Science-the Knowledge of Causes-is 
that to which we have to look for the protection of our race-even of this English 
branch of it-from relapse and degeneration. )13 In claiming national usefulness for 
science, scientists attempted to couterbalance the limitations placed on scientific 
work by a particularistic political movement. 

Finally, the unresponsiveness of the political system to the self-perceived needs of 
scientists during the 1870s undermined their faith in that system. The reports of the 
Devonshire Commission closed the era of voluntarism and individualism in public 
science by declaring that henceforth only the resources of the nation-state would be 
sufficient to support modern science. The reports also asserted that adequate 
financing of science was a national duty. 14 The refusal of both Conservative and 

" The Timnes, 20 Jan. 1887, p. 8. Although others had previously noted Britain's precarious eco- 
nomic position, Huxley's letter became a point of reference for scientific writers for well over a 
decade. Considering how often it was later cited by scientists, the letter was one of his most im- 
portant and influential public statements. 

'2Richard D. French, Antivivisection and Medical Science in Victorian Society (Princeton: Prince- 
ton University Press, 1975). 

'3E. Ray Lankester, The Advancement of Science: Occasional Essays and Addresses (London: 
Macmillan, 1890), p. 50. 

"'In its eighth report (1875) the Devonshire Commission argued, "But whatever may be the dis- 
position of individuals to conduct researches at their own cost, the Advancement of Modem Science 
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Liberal governments to carry out the recommendation of the Devonshire Commis- 
sion for a ministry of science and a science advisory council stood as a reminder to the 
scientific community that it had failed to secure government endowment of research 
or to participate successfully in government decisions, while the antivivisectionist 
statute and its administration demonstrated the political success of those who would 
confine scientific enquiry. Moreover, as early as the first Gladstone ministry, 
following the dispute over the management of Kew Gardens between Joseph Dalton 
Hooker and Acton Smee Ayrton, First Commissioner of Public Works, many 
scientists had begun to distrust politicians and civil servants.15 John Tyndall as 
scientific adviser to Trinity House and the Board of Trade had come to grief over the 
question of the illumination of lighthouses.16 Testimony before the Devonshire 
Commission even by sympathetic political figures revealed the difficulties that men 
of science could expect to encounter when trying to influence public policy. 17 Clearly 
the attitude of the politicians and of the political classes could no longer be ignored by 
the scientific community. 

THE AITACK ON PARTY AND DEMOCRATIC POLITICS 

In the late 1870s various scientific writers began to question the competence and 
good intentions of political leaders, who they thought paid little note to the national 
duty of fostering science, and to criticize the adequacy of the political system that 
permitted such deplorable inaction. These initial criticisms echoed attacks on the 
liberal state voiced during the Crimean War, but more importantly they fore- 
shadowed a much more vehement future condemnation.18 Scientists soon argued 
that the contemporary British political structure failed to address genuine, self- 
evident national problems because it lacked scientific procedures itself. They 
contended that science and scientists in their role as citizens possessed special civic or 
political worth and the capacity to exercise a highly salutary influence over the 
political system. In turn, science itself was pictured as not only the victim of 
pluralistic, partisan, democratic politics, but also as the potential instrument for 
salvaging the beleaguered national interest from the dangers posed by partisan 
politics. Scientists came to define good government, sound politics, and true 
patriotism as efficient administration based on the principles of science and carried 
out by persons with scientific education. 

One of the earliest examples of this polemical tactic of the public scientists ap- 
peared during January 1880 in an article in Nature most probably written by the edi- 
tor, Norman Lockyer. The essay criticized the absence of the scientific spirit in 
British political campaigns. If science or the scientific attitude were to infuse the 

requires Investigations and Observations extending over areas so large and periods so long that 
the means and lives of nations are alone commensurate with them." The same report asserted that 
government was "bound to assume that large portion of the National Duty which individuals do 
not attempt to perform, or cannot satisfactorily accomplish." Eighth Report of the Royal Commission 
on Scientific Instruction and the Advancement of Science (1875), Cd. 1298, p. 24. 

15Roy M. MacLeod, "The Ayrton Incident: A Commentary on the Relations of Science and 
Government in England, 1870-1873," in Arnold Thackray and Everett Mendelsohn, eds., Science 
and Values: Patterns of Tradition and Change (New York: Humanities Press, 1974), pp. 45-80. 

"6Roy M. MacLeod, "Science and Government in Victorian England: Lighthouse Illumination and 
the Board of Trade, 1866-1886," Isis, 1969, 60:4-38. 

'7Royal Commission on Scientific Instruction and the Advancement of Science, Minutes of Evidence, 
(1874), Cd. 958, pp. 338-354. 

18Searle, Quest for National Efficiency, pp. 18-20. 
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political process, Gladstone and Disraeli would honestly outline all sides of contro- 
versial questions, draw reasoned conclusions, and then offer solutions. The writer ad- 
vised public men who wished to learn "the science of statesmanship" and who 
intended "to guide their conduct by its principles" to abandon public agitation and 
"to take to calm but rigid scientific research in their own department." Once such sci- 
entific statesmanship rather than "mere party prejudice" became "the guiding princi- 
ple in the conduct of public affairs, this nation would be more fitted than ever to sur- 
vive and play the leading part in the affairs of the world." 19 Advancement of 
scientific education in the schools and universities would best ensure the future 
attainment of scientific statesmanship. In October of the same year, at the opening of 
Mason College in Birmingham, Huxley sounded a similar theme though in less strident 
language. Noting how broad the British electorate had become, he contended that to 
avoid despotism and to attain "self-restraining freedom" citizens would gradually be 
required to "bring themselves to deal with political as they now deal with scientific 
questions; to be as ashamed of undue haste and partisan prejudice in the one case as 
in the other."20 For Huxley social and political issues had to be addressed by those 
who grasped their underlying principles. Both he and the writer for Nature were 
redefining politics so that it would be understood no longer as a contest for power and 
policy but as a mode of administration for which scientists or the scientifically 
educated were particularly suited. 

Similar criticism of partisan politics was not uncommon within the general British 
intellectual community at this time. During the 1860s many young men in the 
universities and the learned professions had supported political liberalism and the 
extension of the franchise in the expectation that a reformed political system would 
permit them to play a larger role in public life. By the 1880s those expectations had 
largely failed to be realized.21 The scientists, with their drive for public support and 
recognition stymied by the mid-1870s, were part of this larger picture. Like other 
intellectuals they began to attack the political system itself. Eventually they 
questioned the principle of democracy, which in their view inhibited the application 
of trained intelligence to public affairs and blocked the advance of intelligent 
persons. 

Public scientists voiced these sentiments for over a quarter century. In 1885 Lyon 
Playfair, who for years had criticized the absence of adequate numbers of medical 
men in the administrative apparatus of the health and sanitary laws, told the British 
Association that the government was not responding to the "duty of statecraft" that 
required the promotion of science.22 The same year Nature editorialized against the 
"endless party squabbles" that prevented undertaking the "useful national work" of 
an educational program nurturing science.23 In 1894 the young H. G. Wells warned 

'9Nature, 1880, 21:296. 
20T. H. Huxley, Science and Culture and Other Essays (New York: D. Appleton, 1882), p. 29. 
21John Roach, "Liberalism and the Victorian Intelligentsia," Cambridge Historical Journal, 1957, 

12:58-81; Christopher Harvie, The Lights of Liberalism: University Liberals and the Challenge of 
Democracy (London: Allen Lane, 1976); Christopher Kent, Brains and Numbers: Elitism, Comtism, 
and Democracy in Mid-Victorian England (Toronto: University of Toronto Press, 1978). See also 
Eric Hobsbawn, Labouring Men: Studies in the History of Labour (London: Weidenfeld and Nicol- 
son, 1971), pp. 250-271, for a discussion of the Fabians that relates them to a similar intellectual 
pattern. 

22British Association Report (1885), p. 5. See also the addresses of Henry E. Roscoe, British 
Association Report (1887), p. 28; of William Turner, British Association Report (1900), p. 5; and of 
William Ramsay, British Association Report (1911), pp. 5, 22. 

23Nature, 1885, 31:549. 
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the readers of Nature that the scientific community must recognize that henceforth it 
depended on a democratic political system for its support.24 Two years later Nature 
again criticized "the political system which does not consider it necessary that the 
educational and scientific welfare of the country should be the business of those who 
are able to appreciate the work done, to see the necessity of reforms, and to know the 
direction in which developments should take place. 25 All of these complaints were 
voiced well before the trauma of the Boer War raised the issue of national efficiency. 
After the war the criticisms of the scientists over the unresponsiveness of the political 
structures became even more strident. In 1901 Ray Lankester told the scientific 
community that it was "useless to address the democracy."26 In 1909 the zoologist 
Adam Sedgwick explained to the students of the Imperial College, London that 
democratic governments could not be expected to support research because that 
policy brought them "no popularity and no votes."27 

SCIENCE AND CITIZENSHIP 

While some scientists criticized or despaired of partisan democratic politics, others 
argued that the scientific frame of mind could exercise salutary influence over the 
political scene and save democracy from certain of its pitfalls. In 1892 Karl Pearson, 
who had long been interested in political and social questions, claimed in the first 
edition of The Grammar of Science that "the scientific habit of mind" was nothing 
less than "an essential for good citizenship."28 Citizens trained in scientific theory 
would be "less likely to be led by mere appeal to the passions or by blind emotional 
excitement to sanction acts which in the end may lead to social disaster." More 
importantly, Pearson suggested, the application of scientific method to public 
questions could contribute to the same kind of "practical unanimity of judgment" 
that resulted from the scientific investigation of physical nature. Pearson also 
portrayed scientific education of citizens as a strong engine that might overcome the 
individual selfish interests of the voters. Science, with its procedures for classifying 
facts and then making judgments from them-"judgments independent of the 
idiosyncracies of the individual mind"-could aid citizens in working their way 
through the political morass of conflicting particular interests toward a consideration 
of the general social good.29 Pearson, ignoring the past thirty years of heated debate 
over the issue of evolution, promoted an ideal of scientific procedure that when 
transferred to politics required the subordination of the individual to some concept 
of the general interest, one that would in all likelihood be determined by an 
administrative bureaucracy staffed from the professional classes. 

Other public scientists, less philosophical than Pearson, argued that science could 
inculcate in the citizenry social and moral habits that would benefit the nation 
politically and militarily. In 1898 Henry Armstrong, Professor of Chemistry at the 
City and Guilds Institute, suggested that the experience of learning some laboratory 
science might develop the habits of weighing and measuring judgments, giving 

24Nature, 1894, 50:300. See also the addresses of J. B. Sanderson, British Association Report 
(1893), pp. 3-4, and of Douglas Galton, British Association Report (1895), p. 35. 

2INature, 1896, 54:386. 
26Nature, 1901, 63, Suppl., p. iii. 
27Nature, 1909, 77:154. 
28Karl Pearson, The Grammar of Science (London: J. M. Dent, 1951; 1st publ. 1892), p. 12. 
29Ibid., pp. 13, 22, 11. 

This content downloaded from 130.15.241.167 on Sun, 5 Oct 2014 00:07:05 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


PUBLIC SCIENCE IN BRITAIN 597 

attention to detail, pursuing logical thought, and achieving reasoned personal 
decisions. 30 In other words, training in science would foster the habits of respectable 
self-restraint among those citizens, largely from the lower classes, assumed to lack 
those qualities. In the wake of the Boer War both Armstrong and John Perry, who 
taught electrical engineering at the Royal College of Science in London, specifically 
linked the virtues of scientific education to the values that Baden-Powell had 
championed in his military manual Aids to Scouting (1899).3' In 1901 Armstrong 
declared, "It is clear that to win our battles in the future preparations must be made 
in the school workshops rather than in the playing-fields. In fact, scientific method 
must be introduced into schools in order than some preparation may be given for 
successful scouting in the world.... "32 Scientific education would nurture the 
capacity for national preparedness and efficiency that party politicians who merely 
curried the favor of the voters must necessarily neglect. The scientific writers were 
promising that training in even elementary science, by increasing the sense of 
discipline among the lower social orders, would contribute to the social control of 
them that the late Victorian and Edwardian middle classes thought necessary. 

Some public scientists went beyond arguing that scientific education and thought 
would improve political and civic behavior. Those who supported the eugenics 
movement promised that the proper application of scientific knowledge could quite 
literally produce a population with a larger proportion of efficient, productive 
citizens and a smaller proportion of civically less desirable citizens. Edwardian public 
science and the eugenics movement were not synonymous. The latter was narrower 
in its scope but wider in its social base than public science. Many scientists who were 
outspoken in their demands for state aid to scientific research or in their calls for 
national efficiency did not support eugenics or openly criticized it. The eugenicists 
also included many people who were not professional scientists. Nonetheless the 
eugenics movement did represent one important factor in the larger picture of public 
science. 

Eugenics was the single theoretical development actively exploited by turn-of-the- 
century public science.33 This situation contrasted sharply with the mid-Victorian 
championship of atomism, conservation of energy, and evolution. The contrast is of 
no small significance. The major voices of late nineteenth-century public science 
tended to be chemists, physicists, and engineers. Unlike earlier public scientists they 
confronted, not intellectual obscurantism or religious superstition, but rather public 
and political indifference to their claims of technical expertise. Eugenics fit into this 
larger pattern because of its claim to be a mode of scientific knowledge and social 
engineering that would provide direct civic benefits to the nation-state. Donald 
MacKenzie has persuasively argued that the eugenics movement should be regarded 

30Henry E. Armstrong, The Teaching of Scientific Method and Other Papers on Education, 2nd. 
ed. (London: Macmillan, 1910), p. 257. 

3"Ibid., p. 14; John Perry, England's Neglect of Science (London: T. Fisher Unwin, 1900), p. 8. 
32Armstrong, Teaching of Scientific Method, p. 15. 
33Semmel, Imperialism and Social Reform, pp. 1-42; G. R. Searle, Eugenics and Politics in Britain, 

1900-1914 (Leyden: Noordhoff International, 1976); Donald MacKenzie, "Eugenics in Britain," 
Social Studies of Science, 1976, 6:499-532; MacKenzie, "Karl Pearson and the Professional Middle 
Class," Annals of Science, 1979, 36:125-144; Nature, 1901, 63, Suppl., pp. iii-vi. See also Brian 
Wynne, "Physics and Psychics: Science, Symbolic Action, and Social Control in Late Victorian England" 
in Barnes and Shapin, eds., Natural Order, pp. 167-190. Wynne sees a conservative political bias in Cam- 
bridge physics near the turn of the century. Although there may have been conservative implications 
in such theory, the concepts of physics played little or no role in the broad discussion of public 
science at the time. 
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as an attempt to provide "a legitimation of the social position of the professional 
middle class, and an argument for its enhancement. " 34 In that regard the eugenicists, 
who included social workers, lawyers, physicians, and statisticians as well as 
scientists, were asserting for the broad professional middle class the same kind of 
claim to social utility and the rewards thereof that public scientists had been setting 
forth since the 1880s. Indeed some scientific advocates of eugenics had been 
attracted to those theories as much for their political and social implications as for 
their scientific adequacy. 

In the hands of its chief scientific adherents, including Francis Galton and Karl 
Pearson, eugenics became the civic science par excellence. As Galton explained in 
1904, "the aim of Eugenics is . . . to cause the useful classes in the community to 
contribute more than their proportion to the next generation." The beneficial result 
would be an improvement in the tone of political life and an expanded national 
ability "to fulfill our vast imperial opportunities. "35 Four years later Galton even 
more explicitly delineated the civic character of eugenics. He predicted that the work 
of local eugenics societies would include tabulation of information on the qualities of 
individuals and families in particular regions of the country. The people so tabulated 
would then be evaluated according to their "civic worthiness," by which Galton 
meant "the value to the State, of a person, as it would probably be assessed by 
experts, or say, by such of his fellow-workers as have earned the respect of the 
community in the midst of which they live." Galton felt that such public opinion 
could be molded "to arouse in citizens a just pride in their own civic worthiness" and 
that in such a manner the present generation would become more willing to make the 
personal sacrifices required to fulfill "the more virile desire of promoting the natural 
gifts and the national efficiency of future generations."36 Rather than ascertaining 
the place of humankind in nature-the great question of mid-Victorian public 
science-the eugenicists sought to determine the proper place of human beings in 
society and to foster a society in which scientists and other members of the 
professional middle class would receive due respect and exercise proper influence. 

The eugenicists were not alone in asserting that scientists might upgrade the 
quality of society and politics. Without necessarily adhering to a eugenicist position, 
other public scientists contended that men of science were themselves particularly 
good citizens who, by virtue of their being scientists, carried into national life habits, 
skills, and moral qualities especially useful to the nation and particularly admired by 
the society at large. In 1899 Michael Foster, the Cambridge physiologist and later 
Member of Parliament, associated the qualities of truthfulness, alertness of mind, 
and "the courage of steadfast endurance" with the scientist. Foster claimed that 
although scientists were "no stronger, no better than other men, they possess a 
strength which . . . is not their own but is that of the science whose servants they 
are. " 37 He felt their constant contact and relationship with the truthfulness and rigor 
of nature meant that scientists must also particularly cultivate those worthy qualities 
in themselves. In 1908 Dr. Henry Bovey, Rector of the recently chartered Imperial 
College of Science and Technology, praised the scientific profession in similar terms, 
giving a decidedly civic twist to his remarks: 

34MacKenzie, "Eugenics in Britain," p. 501. 
35Francis Galton, "Eugenics: Its Definition, Scope and Aims," Sociological Papers, 1904, 1:47. 
36NatUre, 1908, 78:646, 647. 
37 British Association Report (1899), pp. 16-17. 
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The constant effort to eliminate error tends toward the development of truth and 
accuracy. The cultivation of the will in overcoming obstacles should produce the sturdier 
manly virtues; the patient waiting on nature's working encourages the gaining of a wise 
self-restraint, which we may hope to see employed in the directing of life; and the emphasis 
laid on the pursuit of truth for its own sake should help to overcome the spirit of 
commercialism . . . which is an everpresent danger of the application of science to life.38 

By providing such training, Bovey contended, the Imperial College produced "at 
once good scientific men and good citizens" who would serve the nation by putting 
"the true service of man above their personal success" and who would also search for 
truth, follow the laws of economy, and avoid waste.39 

The moral and civic qualities that Foster and Bovey associated with the scientist 
and portrayed as being nurtured through scientific training were the same qualities 
that public scientists had for many years accused nonscientifically educated 
politicians of lacking or even spurning in pursuit of particularistic partisan goals. 
From the 1880s- onward public scientists had criticized the ignorance of politicians 
and civil servants on scientific matters and had suggested that such lack of knowledge 
made them unfit to address great national issues. Huxley's foray against Gladstone 
over the Bible in 1885 and 1886 was intended in part simply to discredit the Liberal 
minister on the grounds of his sheer ignorance.40 Lyon Playfair frequently attacked 
the literary spirit that informed the minds and education of men in political life. In 
1900 John Perry, one of the most outspoken critics of England's neglect of science, 
quite correctly observed that "almost all the most important, the most brilliant, the 
most expensively educated people in England" remained uninformed about both 
the principles and the methods of science. He further argued that "this ignorance of 
our great men tends to create ignorance in our future leaders; is hurtful to the 
strength of the nation now, and retards our development in all ways." In 1902 
Henry Armstrong, writing in the conservative National Review, claimed that poli- 
ticians educated strictly in literary studies prevented the introduction of more 
science into the educational system. The next year Nature bemoaned the neglect of 
sufficient science in the new entrance requirements for Woolwich and Sandhurst.i 

To emphasize the danger posed to the nation by this lack of scientific knowledge 
on the part of the governing elite, public scientists stressed the necessity of scientific 
solutions for political and social problems. In 1914 at its last prewar meeting the 
British Association heard William Bateson, who though not a member of the 
Eugenics Society advocated the application of the principles of heredity to social 
issues, declare: "At every turn the student of political science is confronted with 

38Nature, 1908, 78:616. 
39Ibid. See also Armstrong, The Teaching of Scientific Method, p. x. 
40Leonard Huxley, The Life and Letters of Thomas Henry Huxley (New York: D. Appleton, 

1900), Vol. II, pp. 124, 130, 450. 
4'Lyon Playfair, Subjects of Social Welfare (London: Cassell, 1889), p. 37; (John Perry) Nature, 

1900, 62:221; Henry Armstrong, "The Need of General Culture at Oxford and Cambridge," National 
Review, 1902/3, 40:57-71 (see also E. Ray Lankester's address, British Association Report, 1906, 
pp. 38-39); Nature, 1903/4, 69:85-86, 321-323. 

42British Association Report, 1914, p. 38. Bateson was quite sympathetic with the eugenics move- 
ment although he did not join the Eugenics Society. See Beatrice Bateson, ed., William Bateson, 
F.R.S., Naturalist: His Essays and Addresses (Cambridge: Cambridge University Press, 1928), pp. 
334-355, 371-372, 456; and William Coleman, "Bateson and Chromosomes: Conservative Thought 
in Science," Centaurus, 1970, 15:292-305. 
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problems that demand biological knowledge for their solution."42 The likelihood of 
politicians or civil servants voluntarily seeking such knowledge or consulting those 
who possessed it was thoroughly discounted at the same meeting by Armstrong, 
who observed: 

Our Admiralty, and to a far less extent our War Office, have called science into their 
service, but our public departments generally will have none of it. Even the elements of 
an understanding of the methods of science are not thought to be essential to the educa- 
tion of a Civil Servant; such knowledge is not required even in the highest branches of 
the Indian Service-no politician is for one moment supposed to need it; we are 
governed almost entirely by the literary spirit.43 

This same argument had been repeated in the columns of Nature and in other major 
scientific and nonscientific public journals throughout the opening decade of the 
century.44 The attacks on the political system and the civil service were not a matter 
of tilting at polemical windmills. As MacLeod's important essay on science and the 
Treasury demonstrates, these complaints grew out of the actual experience of 
scientists dealing with political figures or bureaucrats who had been trained in the 
classics and who, even if sympathetic to science, understood too little about scientific 
research to deal systematically or consistently with the subject.45 

The concern for the scientific education of the political and administrative elite 
was directly related to the contemporary attack on compulsory Greek at Oxford and 
Cambridge. Many, though not all, public scientists deplored the requirement of 
Greek for matriculation at the ancient universities.46 Viewed in the larger context of 
turn-of-the-century public science, the criticism of Greek and of literary education 
did not stem simply from a general desire to expand scientific education or to 
maintain adequate scientific research. Science was being taught at the civic 
universities, and brilliant research was being carried out at Oxford and Cambridge. 
The demands to revise the university curriculum were intended to redirect the 
education of the future political elite of the nation as much as to enlarge the 
numbers of research scientists and science teachers. Having generally despaired 
of receiving sufficient support from the processes of democratic politics, the public 
scientists sought to nurture a new awareness of science and its worth among future 
political leaders and state administrators. A political elite educated in science might 
be expected to draw scientists into positions of influence through appointments and 
advisory roles in the bureaucracy. Once the universities and the military academies, 
where more scientific education was also being demanded, placed as much emphasis 
on science as on literary studies, the secondary feeder schools would likewise change 
their programs and employ more persons educated in science as teachers. 

43Nature, 1914, 94:215. 
44All of these remarks revived one of the major themes of the Devonshire Commission, which in 

its sixth report had stated, ". . . considering the increasing importance of science to the Material 
Interests of the Country, we cannot but regard its almost total exclusion from the training of the 
upper and middle classes as little less than a national misfortune." Sixth Report of the Royal Com- 
mission on Scientific Instruction and the Advancement of Science (1875), Cd. 1279, p. 10. 

45Roy M. MacLeod, "Science and the Treasury: Principles, Personalities, and Policies, 1870- 
1885" in G. L'E. Turner, ed., The Patronage of Science in the Nineteenth Century (Leyden: Noordhoff 
International, 1976), pp. 115-172. 

46Nature, 1900, 60:221-226; Armstrong, "The Need of General Culture at Oxford and Cambridge," 
National Review, 1902, 40:57-71; E. Ray Lankester, "Compulsory Science versus Compulsory 
Greek," Nineteenth Century, 1911, 69:499-514. 
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THE BRMTSH SCIENCE GUILD 

Certain political and military spokesmen shared the contempt for partisan politics 
and the desire for efficient government voiced by the public scientists. Most 
prominent among them were Arthur Balfour, Lord Rosebery, R. B. Haldane, and 
Alfred Milner.47 They and other social imperialists received favorable press in Na- 
ture, where their speeches were frequently reported and their books reviewed. Bal- 
four, like the Conservative Prime Minister Lord Salisbury, served as president of 
the British Association. Salisbury had aided in the founding of the National Physical 
Laboratory in 1899, and Haldane was instrumental in the reorganization of London 
science that resulted in the Imperial College of Science and Industry. These 
politicians regarded the issues of a strong defense and industrial efficiency as 
questions of the national interest and a means of winning elections. The scientists 
also understood the matters to be of national concern, but they realized that the more 
fully the political and military leadership stressed those issues the more likely it 
would be that benefits of government support and patronage would flow to the 
scientific community. Indeed one of the major unexplored problems in this era is the 
relationship of scientists to the military and to political figures who were sympathetic 
to the military. As W. H. Brock has shown, the army and navy had throughout the 
nineteenth century been the major channels of state funding to scientists.48 Norman 
Lockyer had early in his career served as a clerk in the War Office. Military officers 
were themselves familiar with and generally supportive of science. Furthermore, the 
military represented one mode of technical expertise recognized and admired by the 
society and incorporated within the system of government. This military link 
presents one of the most significant areas for new research about the position and 
patronage of science. 

In 1905 public scientists and sympathetic politicians joined forces at the first 
meeting of the British Science Guild, founded the previous year. The leading 
political figure was R. B. Haldane, who served as president until 1913. The most 
active scientist was Lockyer, the editor of Nature, who had in 1903 lectured the 
British Association on "The Influence of Brain Power in History."49 The announce- 
ment in Nature of the formation of the Guild specifically contrasted its purpose with 
that of the other existing scientific societies and in so doing demonstrated the 
difference between this era of public science and the one that had preceded. 

The Science Guild ... is not identical in aim with any existing society. The promotion of 
natural knowledge is outside its sphere. Its purpose is to stimulate, not so much the 
acquisition of scientific knowledge, as the appreciation of its value, and the advantage of 
employing the methods of scientific inquiry, the study of cause and effect, in affairs of 
every kind. Such methods are not less applicable to the problems which confront the 
statesman, the official, the merchant, the manufacturer, the soldier, and the school- 

47For works on the careers and influence of these political figures, see n. 3 above. See also L. S. 
Jacyna, "Science and Social Order in the Thought of A. J. Balfour," Isis, 1980, 71:11-34. 

48W. H. Brock, "The Spectrum of Scientific Patronage," in G. L'E. Turner, ed., Patronage of 
Science, pp. 173-206. See also Frederick Augustus Abel's address, British Association Report 
(1890), pp. 25-37. 

49For a reprint of that address as well as other important essays by Lockyer, consult Norman 
Lockyer, Education and National Progress: Essays and Addresses, 1870-1905 (London: Macmillan, 
1906). See also Arthur Jack Meadows, Science and Controversy: A Biography of Sir Norman 
Lockyer (Cambridge, Mass.: MIT Press, 1972), pp. 258-279. 
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master, than to those of the chemist or the biologist; and the value of a scientific education 
lies in the cultivation which it gives of the power to grasp and apply the principles of 
investigation employed in the laboratory to the problems which modern life presents in 
peace or war.50 

The Guild saw its purpose as employing science "to further the progress and increase 
the welfare of the Empire," to lobby the government on scientific questions, to 
promote the use of science in manufacturing, and to further scientific education.51 
The imperial connection was quite prominent. For example, in 1907 the Guild joined 
with the British Empire League to host a dinner for the visiting colonial prime 
ministers, and its officers also sought to establish colonial branches.52 

In the Romanes Lecture of 1905 Ray Lankester called for "the formation of a 
poltical union which would make due respect to efficiency, that is to say, to a 
knowledge of Nature, a test question in all political contests. " 53 He urged that only 
politicians educated in science or pledged to consult scientific advisors should receive 
the support of the proposed union. The domestic political policy of the British 
Science Guild did not go quite that far, but it did certainly display hostility toward 
contemporary liberal democratic politics. In 1910, with the questions of the Lloyd 
George Budget, the House of Lords, and new battleships on the public mind, the 
Guild set a prize essay topic on "The best way of carrying on the struggle for 
existence and securing the survival of the fittest in national affairs." Among 
questions suggested as pertinent to the paper was "whether a system of party 
government is sufficient to secure all the best interests of the State in those directions 
in which brainpower and a special knowledge are needed, or whether a body free 
from the influence of party politics and on which the most important national 
activities are represented by the most distinguished persons is desirable."54 The 
Devonshire Commission had suggested a council on science as wise public policy; the 
British Science Guild sought to make government by distinguished experts a matter 
of patriotism. By 1912 the Guild had a membership of 900 and was clearly a 
conservative, social imperialist pressure group seeking to combine the intellectual 
prestige of science with the political attraction of efficiency and empire. 

The British Science Guild promoted the same values of efficiency, eugenic social 
reconstruction, and collectivist intervention that various professional middle class 
groups, including civil servants, were urging upon the nation in place of the Glad- 
stonean liberal inheritance. The public scientists, the eugenicists, and the Fabians all 
fit this broader pattern. Their social and political asset was their brainpower or 
technical expertise, which Lockyer had praised in 1903. They lacked sufficient 
financial capital to make significant impact on the economy and had too small a 
political constituency to affect the political scene. Consequently they found both the 
political and economic systems slow to recognize or reward them for the contribution 
they hoped to make and from which they expected to profit. Their plight was well 
described in 1902 by H. G. Wells. In Anticipations of the Reaction of Mechanical and 
Scientific Progress upon Human Life and Thought Wells portrayed the frustration 
experienced by "the emergent class of capable men" who found themselves unable 
to make meaningful contributions to contemporary public life. They were educated, 

50Nature, 1904, 72:586 (italics added). 
51 Nature, 1904, 72:585. 
52Nature, 1907, 76:37, 79; 1909, 79:379-382. 
53E. Ray Lankester, Nature and Man (Oxford: Clarendon Press, 1905), p. 61. 
54Nature, 1910, 83:100. 
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useful persons who possessed little inclination and possibly few of the talents 
required to work their way up through the political party structures. Furthermore, 
the normal workaday politician responding to the pressure of his constituency and 
party was unlikely to perceive the talents of such capable people or to draw them into 
civic life. Wells predicted that ultimately this new class would make its impact on 
contemporary public affairs only "through the concussions of war."55 Lockyer's 
address on brainpower represented a restatement of the same theme. Other 
scientific writers joined the chorus of praise for the value of science and technical 
expertise in modern warfare. A writer in Nature declared in 1907, "The -future 
struggles for supremacy among nations of the world will be contests between minds, 
and muscles will be at a discount."56 In no small degree the wish was father to the 
thought. The scientists were defining the character of modern warfare and the 
manner of its preparation so as to enhance their own possible contribution to it and 
subsequent recognition through it. 

PUBLIC SCIENCE IN WORLD WAR I 

As of the summer of 1914, despite their talk about science and modern warfare, the 
public scientists had little reason to expect the situation of their profession in the near 
future to differ substantially from that of the past three decades. The war both 
changed the frame of political reference and permitted the scientists to bring their 
case to the fore in a new manner. Their tactics were largely opportunistic but 
essentially continued a political strategy well established prior to the conflict. In its 
first wartime editorial Nature moved rapidly to urge circumvention of the political 
system and full utilization of scientists in the war effort. In early September 1914 the 
editorial column declared: 

The terrible war which is now raging, not only near our shores, but also much further 
afield, is teaching us many lessons, among them that the things which make most for a 
nation's life are apt not to be considered by the partisans of party politics. But it also shows 
that the British nation is sound enough at heart to throw off the trammels of party politics 
when a supreme moment arrives.57 

The editorial, which also commended the work of the British Science Guild, was not 
voicing early wartime patriotic exuberance but rather was repeating the political 
rhetoric that had characterized British public science for no less than forty years. In 
late October 1914 Nature again reminded readers, "This war, in contradistinction to 
all previous wars, is a war in which pure and applied science plays a conspicuous 
part."58 Later wartime editorials and articles by scientists such as William Ramsay 
and R. A. Gregory continued the same line of argument and frequently pointed out 
how much more scientists contributed to the national defense than did politicians.59 
Just as in peacetime the public scientists had scorned democracy, in wartime they 
suggested that victory lay neither with the vast democratic army in the trenches nor 

5IH. G. Wells, Anticipations of the Reaction of Mechanical and Scientific Progress upon Human 
Life and Thought (New York/London: Harper, 1902), pp. 179, 189. 

56Nature, 1907, 76:37. 
57Nature, 1914, 94:29. 
58Nature, 1914, 94:221. 
59Nature, 1914/15, 94:276, 512; 1915, 95:309-311, 509-510, 562-564; 1915/16, 96:195-197, 335- 

336, 643-644, 671-673. See also the wartime volumes of the Journal of the British Science Guild, 
the first of which apppeared in September 1915. 
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with partisan politicians, but rather with a small number of scientific experts ex- 
ercising their brain power. 

Not confined to Nature alone, these attitudes also appeared in other scientific jour- 
nals. In its own first wartime editorial Chemical News pointed out the role of chemists 
in the war effort and in the future postwar commercial competition with Germany.60 
In Science Progress Ronald Ross, formerly of the Indian Medical Service and at the 
outbreak of the war deeply involved in questions of public health, stressed the danger 
to the national interest posed by partisan politics. His terms were perhaps the most 
bitter and exaggerated of any contemporary scientific writer: 

Aggressive militarism is a disease of aristocratic government and party-politics is a disease 
of democracy. Neither is essential to the form of government concerned. Democracy is 
government by free discussion but free discussion does not necessarily imply party 
discussion-on the contrary it excludes it. As every man of science knows, in order to 
reach the truth free discussion must first consider all the related facts and then form an 
unbiassed judgment. But the very nature of party-politics is that the final judgment should 
be trammelled by the exigencies of the party. Thus party-politicians seldom judge honestly 
and therefore seldom reach the truth. . . . and the utterance of a party-politician is utterly 
worthless on any question which is touched by his politics.61 

Ross's article came in the wake of a public campaign led by Science Progress during 
the early months of 1914 to raise salaries and the general public appreciation of 
scientists.62 Ross and others not only wanted science to play a part in the war but also 
clearly meant that participation to lead to new political influence for scientists in the 
period of peace that would follow the conflict. 

The actual role of scientists and their contribution to the war effort are subjects 
that require more research than has been undertaken for this essay. However, 
clarifying the position and rhetoric of public science during those years may be of 
some aid to such future investigation. A distinction must be drawn between the 
activity of scientists and the public statements of their professional leaders. Those 
statements were occasioned by the war, but in numerous respects the content of 
wartime public science simply replicated the policies and outlooks developed and set 
forth much earlier. 

The accusation by scientists of incompetence and lack of scientific procedures in 
government became even more vitriolic and opportunistic as the errors and failures 
of the first months of the war came to light. For example, on 7 December 1915 E. B. 
Poulton delivered the Romanes Lecture for that year, entitled Science and the Great 
War. The Oxford biologist, who was sympathetic to eugenics, explicitly set out "to 
show that the failures which have occurred are nearly all due to the national neglect 
of science and the excessive predominance in Parliament, and especially in the 
Government, of the spirit that is most antagonistic to science-the spirit of the 
advocate." The overrepresentation of lawyers and the rare membership of scientists 
in Parliament meant that the institution could not consider vital national questions in 
a truly deliberate manner. The lawyer or advocate attempted to make a good case 
and to present the appearance of truth, whereas "the scientific man labours to strip 
off appearance and discover whether the true or the false is hidden beneath." For 
Poulton "the great danger of the lawyer-politician was the tendency to compro- 

60 Chemical News, 1914, 110:151-152. 
61Science Progress, 1914/15, 9:391. 
62Sci. Prog., 1914, 8:599-607. See also Nature, 1914, 94:284-286. 
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mise."63 That political habit was out of place during wartime when genuine 
knowledge had to be attained. The munitions problem demonstrated that such 
knowledge had not been sought by those directing the war effort. The British Science 
Guild, which began publishing a journal in 1915, sponsored the reprinting of 
Poulton's lecture. The general tenor of his remarks reflected the eugenicist position 
that a larger proportion of competent people was required in the general population 
and government. Poulton's attack on lawyers also manifests the tension between an 
established and an emerging professional group that MacKenzie and Norton have 
seen associated with the eugenics movement.64 

Throughout the war public scientists also continued to reassert the long-standing 
charge that politicians were ignorant of scientific matters. In early January 1916 
Oliver Lodge addressed the Educational Association and deplored "the widespread 
ignorance of natural facts even among our leaders, and consequent contempt for 
investigation and expert knowledge." Shortly thereafter the aged Ray Lankester 
wrote to the Times in support of Lodge and criticized the absence of significant 

65On) science requirements for the civil service exams. On 2 February 1916 the Times 
published a memorandum of the newly formed Committee on the Neglect of Science 
signed by over thirty prominent scientists, many of whom belonged to the British 
Science Guild and who had long been critical of the liberal state and partisan politics. 
The memorandum declared: 

It is admitted on all sides that we have suffered checks since the war began, due directly as 
well as indirectly to a lack of knowledge on the part of our legislators and administrative 
officials of what is called 'science,' or 'physical science' . . . .Not only are our highest 
Ministers of State ignorant of science, but the same defect runs throughout almost all the 
public departments of the Civil Service. It is nearly universal in the House of Commons. 

The group specifically pointed to the initial failure to embargo lard headed for 
Germany although the product might be used in the manufacture of munitions. The 
committee urged reform in the educational system and in the requirements for the 
civil service. It concluded, "Our success now, and in the difficult time of 
reorganization after the war, depends largely on the possession by our leaders and 
administrators of scientific method and the scientific habit of mind."66 This 
sentiment constituted an article of public faith within the scientific community, but 
its adherents rarely demonstrated why or how it must be true. 

Two very important government committees formed during the war duplicated in 
their reports the attitudes of the private Committee on the Neglect of Science. In 
1916 the Committee of the Privy Council for Scientific and Industrial Research 

63E. B. Poulton, Science and the Great War (Oxford: Clarendon Press, 1915), pp. 4, 10, 13. 
64MacKenzie, "Karl Pearson and the Professional Middle Class," pp. 125-144; Bernard Norton, 

"Karl Pearson and Statistics: The Social Origins of Scientific Innovation," Soc. Stud. Sci., 1978, 
8:3-34. 

65The Times, 4 Jan. 1916, p. 4; 14 Jan. 1916, p. 9; 26 Jan. 1916, p. 9. 
66The Times, 2 Feb. 1916, p. 10. The following scientists attached their names to the Neglect of 

Science Memorandum: Sir T. Clifford Allbutt, Dr. Henry E. Armstrong, Lord Berkeley, Prof. 
Rowland Biffen, Prof. Gilbert C. Bourne, Louis Brennan, Dr. J. D. Ewart, Prof. J. S. Fleming, 
Prof. A. G. Green, Prof. J. W. Gregory, Prof. E. H. Griffiths, Prof. S. J. Hickson, Prof. L. E. Hill, 
Prof. J. P. Hill, Sir E. Ray Lankester, Dr. P. Chalmers Mitchell, Sir Henry Morris, Sir William 
Osier, Hon. Sir Charles A. Parsons, Prof. Karl Pearson, Prof. W. H. Perkin, Dr. John Perry, 
Dr. J. C. Phillip, Prof. E. B. Poulton, Sir William Ramsay, Lord Rayleigh, Major Sir Ronald Ross, 
Dr. A. E. Shipley, Prof. E. H. Starling, Prof. J. Arthur Thomson, Sir Edward Thorpe, Sir William 
Augustus Tilden, Prof. H. H. Turner, Sir John Williams, Prof. T. B. Wood. 

This content downloaded from 130.15.241.167 on Sun, 5 Oct 2014 00:07:05 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


606 FRANK M. TURNER 

issued a report that urged the harnessing of the brainpower of the nation for the 
future peace and for vast new cooperation in research. In 1918 the Prime Minister's 
Committee to Inquire into the Position of Physical Science in National Education, 
chaired by J. J. Thomson, pressed for more science and less emphasis on the classics 
in the universities and for science requirements in the Civil Service and Indian 
Service. Both reports represented the enunciation of the long-standing goals of 
British public science rather than a recognition of significant lessons learned from the 
war experience.67 

Public scientists had for a generation urged the use of experts in government and 
the abandonment of partisanship. The establishment of the Lloyd George coalition 
in late 1916 seemed to open the way for such government in the national interest. 
Nature immediately welcomed the new opportunity: 

... the Government formed by Mr. Lloyd George consists mostly of men who know 
instead of men who have been given appointments because of their political claims. The 
whole nation welcomes this first endeavor to reconstruct on a scientific basis its politics, its 
statesmanship, its commerce, its education, and its civil and industrial administration. It 
has been fashionable in political circles to distrust the man who has made it his business to 
know, and to assume that he must be kept under control by official administrators; but we 
hope the appointments to offices in the new government signify that this view has now 
gone for ever, and has been superseded by the one in which national use is made of the 
most capable men.68 

The language echoes that of Wells's Anticipations. The concussions of war had 
opened the path to political influence and counsel for the capable men of science who 
stood ready both to assist the nation and to advance their own prestige and standing. 

Yet the war only temporarily modified the position of science. The conflict had not 
changed the political system. It had, if anything, rendered politics more responsive to 
democratic pressures. Labor rather than the scientific community won the political 
victory of the war experience. By the close of the hostilities spokesmen for science 
quickly perceived their predicament. The issue was how to secure a place for science 
and scientists in the effort toward postwar reconstruction. At the time of the 
armistice Nature clearly seemed more overwhelmed by the dangers of peace than it 
had been four years earlier by the prospect of war. Calling for the continued 
employment of scientists in high places, it asserted: 

Democracy has hitherto permitted itself to be swayed by eloquence, and has elected to be 
governed by men of words rather than by men of knowledge and action. The consequence 
is that men are entrusted with power, not because of any fitness they have shown for the 
offices they occupy, but because of their political influence or friendships. Scientific and 
technical experts have been used, but only as hewers of wood and drawers of water, while 
the administrative control has usually been in the hands of officials with no special 
qualifications for their directors.69 

The Coupon Election of 1918 maintained the wartime coalition of Lloyd George, but 
the election did not aid the cause of science in the House of Commons. The Times 

67Report of the Committee of the Privy Council for Scientific and Industrial Research for the Year 
1915-16 (1916), Cd. 8336, p. 9; Report of the Prime Minister's Committee to Inquire into the Position 
of Physical Science in National Education (1918), Cd. 9011. 

68Nature, 1916, 98:285. 
69Nature, 1918, 102:202. 

This content downloaded from 130.15.241.167 on Sun, 5 Oct 2014 00:07:05 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


PUBLIC SCIENCE IN BRITAIN 607 

criticized the absence of men of science in the new Parliament.70 Shortly thereafter, 
on 30 January 1919, Nature called for the raising of a political fund and the 
formation of "a group of prospective scientific candidates got together under a 
leader of enthusiasm familiar with the inner labyrinth of the political world. " 71 The 
scientific community still found itself crying for entry to the political arena. 

CONCLUSION 

Although in 1919 and thereafter scientists did not significantly participate in 
parliamentary politics, they had achieved other modes of recognition belied by the 
pessimistic postwar rhetoric of Nature. By the close of the war the scientific 
community had securely established itself as a major intellectual interest group with 
direct channels to the government and with improved opportunities for receiving 
state funds. Out of the wartime advisory committee on science and research there 
emerged the Department of Scientific and Industrial Research, where as in the 
National Physical Laboratory a struggle ensued between the scientists and the civil 
service.72 Shortly after the war Oxford and Cambridge dropped the requirement 
for compulsory Greek, and scientific education began to flourish more freely. How- 
ever, not until 1979 and the election of Margaret Thatcher did a person trained in 
science head a British government. Ironically, her first budget reduced expendi- 
tures for science. 

The delineation of the character of late Victorian and early twentieth-century 
public science casts some light on two other developments in the British scientific 
community. The rhetoric and ideology of public science not only favored the position 
of science generally but also especially aided the position of the most elite group of 
scientists within the profession. That elite received the most esteemed professorships 
and the key positions in the government and civil service. They used those positions 
to improve their own lot and that of scientists like themselves. Since the 
qualification for honor and recognition was brainpower, those who allegedly 
possessed the most brainpower received the most prestige. Consequently it is not 
surprising that by 1917 the professional elite that had so closely associated itself with 
the espoused goals of public science found itself confronted by the National Union of 
Scientific Workers.73 Public scientists had been primarily concerned with estab- 
lishing an improved position for science in the society and had paid little attention to 
establishing equity, justice, and civility among the workers in their own profes- 
sional household. 

Second, public science from the late Victorian period onward (and in many 
respects from a much earlier period) had closely associated itself in its rhetoric and 
announced aims with the existing capitalist economic system and the military, even 
as it attacked the political structures and prescribed reformist cures for many social 

70The Times, 21 Jan. 1919, p. 6. 
7"Nature, 1919, 102:422. 
72Russell Moseley, "The Origins and Early Years of the National Physical Laboratory: A Chapter 

in the Pre-History of British Science Policy," Minerva, 1978, 16:222-250; Eric Hutchinson, "The 
Struggle over the National Physical Laboratory in 1918," Minerva, 1969, 7:373-398; Ian Varcoe, 
"Scientists, Government and Organized Research in Great Britain, 1914-1916: The Early History of 
the DSIR," Minerva, 1979, 8:192-216; Eric Hutchinson, "Scientists as an Inferior Class: The Early 
Years of the DSIR," Minerva, 1970, 8:396-411. 

73Russell Moseley, "Tadpoles and Frogs: Some Aspects of the Professionalization of British Phys- 
ics, 1870-1939," Soc. Stud. Sci., 1977, 7:423-446; Roy and Kay MacLeod, "The Contradictions of 
Professionalism: Scientists, Trade Unionism and the First World War," Soc. Stud. Sci., 1979, 9:1-32. 
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problems. Spokesmen for public science sought to improve the position of science so 
that its workers might enjoy more economic prosperity and security and social 
prestige within the existing society. The national interest that science was to serve 
was the same national interest that would benefit from a strong defense and more 
efficient manufacturing. Serving the public interest would not require any profes- 
sional sacrifice on the part of scientists nor bring them into any significant opposition 
with other dominant political and social elites. In the 1930s the socialist scien- 
tists of the sort recently examined by Gary Werskey began to demand instead 
that science address itself to the social needs and welfare of the population as a 
whole. Consequently they necessarily ran headlong into the opposition of the 
scientific establishment, whose ideology derived from the turn-of-the-century drive 
to secure for science a place of honor among professional middle class groups.74 The 
social scientists' critique of both the military connections of British science and its 
failure to care for the social welfare of the lower classes was in direct conflict with 
late Victorian and Edwardian public science. However, the ideology of socialist 
scientists like J. D. Bemal also derived largely from late Victorian public science. 
Bernal wanted major state support of science for what he perceived to be the general 
welfare and good of the nation. What he and others of his generation had changed 
was the definition of what constituted the public good or national interest that 
science should serve. 

This speculative probe of late Victorian and early twentieth-century public science 
may suggest one avenue whereby historians can begin to ascertain the place of the 
scientific community in the modern British political and intellectual nations. The 
major requirement is to recognize public science as such, that is, to recognize that 
scientific writers were often formulating a polemic for science as a social and 
intellectual institution within British society and were devising a public ideology for 
workers in science. Virtually all of the historians of late nineteenth-century 
science-and there are too few such historians-have generally accepted at face 
value the scientific community's own evaluation of their predicament and their own 
characterization of Britain's scientific backwardness. Most commentators have not 
asked how the public statements by scientists about science related to the activity of 
the scientific community as investigators of nature or to their professional political 
and social goals. This uncritical reading of the documents of public science has led 
historians to take at face value speeches, reports, and essays by scientists about the 
condition of science when in fact those writings simply repeated arguments and 
polemics that had been long in the public domain. Yet the most glaring omission in 
the existing literature is the absence of major comparative studies of the institutional 
and social situations of science in Britain, France, and Germany from approximately 
1860 to 1914. Until those studies are undertaken, papers such as this one, and the 
more general investigation of the relationship of scientific knowledge and activity to 
the social and political orders, will necessarily remain parochial in character. 

74Gary Werskey, The Visible College: The Collective Biography of British Scientific Socialists of the 
1930's (New York: Holt, Rinehart and Winston, 1978). See also Gary Werskey, "Nature and Politics 
between the Wars," Nature, 1969, 224:462-472. 
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