The Popularisation of Science
by Peter Bowler
In recent decades historians and sociologists of science have signiﬁcantly revised their views on how science relates to popular culture.
They have replaced the model in which scientiﬁc knowledge is disseminated to a passive audience with one in which there is constant
two‐way interaction between the scientiﬁc community and the public. For much of the time since the emergence of modern science in
the seventeenth century those who investigated nature operated in an environment where relating their work to patrons and
supporters inﬂuenced how that work was done. The image of a professional scientiﬁc community remaining aloof from the public and
relying on science writers and journalists to disseminate a simpliﬁed report of their research ﬁndings could not be applied to these early
periods and was never truly valid even for the late twentieth century. This article outlines the new interpretation of the relationship
between science and the public and surveys changes in how the interaction worked from the seventeenth century to the present.
Initially there was no professionalized scientiﬁc community and those who studied nature had to arouse the interest of aristocratic
patrons and eventually larger groups who could provide ﬁnancial support. In the mid‐nineteenth century it was still taken for granted
that scientists were public intellectuals who engaged in debates about the wider implications of their work. Major theoretical initiatives
were launched in books that could be read by the educated layperson. Even when a professionalized scientiﬁc community emerged at
the end of the nineteenth century, a signiﬁcant proportion of scientists still saw it as their duty to encourage support for their work by
writing educational material for non‐specialist readers. Although many abandoned this responsibility temporarily in the later twentieth
century, recent developments have again shown the scientiﬁc community that it is necessary to engage with public concerns about the
impact of applied science.
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Science Studies and the Problem of Popularisation
In recent decades, the question of how science (➔ Media Link #ab) is related to the general public has aroused much concern in the
scientiﬁc community. In the middle decades of the 20th century, professional scientists often preferred to focus on their research,
leaving the popularisation of their results to science writers. These would produce simpliﬁed accounts of discoveries that could be
absorbed by a general public which, it was assumed, was keen to learn about the latest developments. This top‐down model of
dissemination to a passive public has been called the "dominant model" of science popularisation. Its weaknesses were soon made
apparent by the emergence of public concerns about the applications of science in areas such as the nuclear industry and a growing
awareness of man‐made threats to the environment. The public was not passive, nor was it convinced that scientiﬁc advances were
always beneﬁcial, and professional science writers increasingly responded to these concerns. Scientists too have learned that they
must engage actively with the public if they are to keep their research going, and an increasing number of them are willing to
participate in this engagement.1
▲1
Historians of science have pointed out that this "dominant model" does not apply to the periods before a professionalised scientiﬁc
community emerged in the late 19th century. Indeed, it can be shown that even in the early 20th century, many scientists still played an
active role in spreading their ideas to the public, often seeking to promote particular interpretations of their results. If there ever was a
period when the scientiﬁc community retreated into its ivory tower and left popularisation to others, it was a brief episode created by a

particular set of circumstances arising in the middle of the 20th century. Even then, this situation was characteristic mainly of the
English‐speaking world – comparative histories reveal that the nature of science popularisation depends very much on local cultural
norms and diﬀers considerably from country to country.
▲2
This article will survey developments in the relationship between science and the public from the 17th century, when something
resembling modern science ﬁrst emerged, to the present. As the scientiﬁc community expanded, it gained greater autonomy, but
throughout the 18th and 19th centuries, this independence was never secure enough to encourage a tendency to retreat into an "ivory
tower". It was always necessary to engage with the educated public to ensure support for science itself, or for a particular theoretical
or practical development.
▲3
In its early form, the scientiﬁc community depended on the patronage of noble or royal families and needed to present its results to
those patrons in a manner they would ﬁnd attractive. The situation gradually changed as science became more important as a source of
technical expertise to industry (➔ Media Link #ac) and governments. The results now had to be distributed more widely, though the
interests of the patrons still had to be taken seriously. Despite the major expansion of the scientiﬁc community and its increasing
professionalisation in the 19th century, the growth of mass publishing created an ever‐widening arena for public debate over the
implications of science, and many scientists recognised the need to engage in these debates. In countries where professional science
did not expand so rapidly, there were debates of a diﬀerent kind about the role science might play in modernisation (➔ Media Link
#ad). Only in the particular circumstances prevailing in America and Britain after World War II did there emerge, however brieﬂy,
reluctance among scientists to play a role in how their ﬁeld was related to the public.
▲4

The 17th Century: Science and Patronage
In the 17th century, there were few academic positions dedicated to research in natural philosophy. Galileo Galilei (1564–1642) (➔
Media Link #ae) and Isaac Newton (1642–1727) (➔ Media Link #af) both occupied chairs in mathematics at some point in their careers,
but such opportunities were few and far between. The other source of support was the patronage of royalty, the aristocracy, or senior
ﬁgures in the Church. Galileo became court philosopher and mathematician to Cosimo II of Tuscany (1590–1621) (➔ Media Link #ag),
while Johannes Kepler (1571–1630) (➔ Media Link #ah) was astronomer to the Hapsburg emperors. Both sought to glorify the name of
their patrons by linking their names to their discoveries.
▲5
At the same time, Galileo took an important step by publishing his later works, including his controversial Dialogo sopra i due massimi
sistemi del mondo of 1632 (Dialogue on the Two Chief World Systems, translated in 1661), in the vernacular rather than Latin.2 The books
were thus available to all those who were literate (➔ Media Link #ai), but they did not have to be members of the clergy or learned
professions. As trade and commerce became more important sources of wealth, even aristocratic patrons could appreciate the
publicity value of reaching out to a wider social circle. Although Newton still published in Latin, by the end of the century it was
becoming commonplace to publish in the vernacular, and a Europe‐wide system of translation (➔ Media Link #aj) emerged to
disseminate texts more widely.3
▲6
Artisans and tradespeople also had very practical interests in technical matters and encouraged the link between the new learning and
industrial innovation. At this point, divisions became apparent between those countries in which royalty and the aristocracy remained
dominant and those where a rising middle‐class deriving its income from trade and industry began to gain political power. The latter
phenomenon was perhaps most striking in Britain, but also prevailed in the Netherlands, Scandinavia and some of the German states.
The kind of literature on science that was published reﬂected the interests of the consumers, and thus we begin to see diﬀerences in
the content and style of writing of books in countries. In France, for instance, books were still aimed at a courtly audience, whereas in
Britain there was a focus not just on technical matters, but also on the use of Newtonian science to buttress the ideology of the new
aspiring middle classes. Natural theologians such as William Derham (1657–1735) (➔ Media Link #al) presented the world as a
harmonious system designed by God, with checks and balances built in, similar to the British constitution, which guaranteed
entrepreneurs the freedom to innovate.
▲7

These diﬀerences can be observed in the ﬁrst societies founded to promote what we now call science. The Paris Academy of Sciences,
founded in 1666 by the French state, was supported from tax revenues in the hope that it would provide valuable information to
government‐sponsored enterprises. The Royal Society of London, by contrast, received only token support from the King. It brought
together a collection of enthusiastic gentlemen (sometimes called the virtuosi) and men with more practical interests. The Society
claimed to follow the philosophy of Francis Bacon (1561–1626) (➔ Media Link #am), which avoided theoretical speculation in favour of
gathering facts, although (as Newton conﬁrmed when he became president of the society) the two activities could not so easily be
separated. At the social level, tension emerged between those who thought their status as gentlemen gave them a privileged position
when judging the veracity of natural knowledge and those who were most interested in practical utility. Both sides agreed, however,
on the need to spread knowledge, and the coﬀee‐houses of London formed a perfect location in which discussion of the latest
developments could take place.
▲8

The 18th Century: Science and Enlightenment
The 18th century saw a continuation of trends established in the closing decades of the previous century. Science, and technical
knowledge more generally, were increasingly perceived as crucial features of the new "Age of Enlightenment (➔ Media Link #ao)". As
trade and industry expanded, innovation became increasingly prized, and the line between abstract natural philosophy and technical
expertise became blurred. The audience for information about the latest developments increased as more people became literate and
had some spare time and money which they might devote to science. However, the expansion of the middle classes created tensions as
those who participated in trade became impatient with the remnants of aristocratic authority. The presentation and discussion of
science thus became one among many battlegrounds in which ideologies struggled to gain or retain authority. We know more about
the situation in Britain during this period than we know about other countries, perhaps because the country's leading role in the
Industrial Revolution has focused historians' attention onto social developments associated with the rise of technical knowledge.4 The
diﬀerences between the situation in the newly industrialising states and those that retained a monarchical and agrarian system became
more visible.5
▲9
Newtonianism was a key theme in the popularisation of science, but it meant diﬀerent things to diﬀerent audiences. In France,
Newton's worldview and methodology were promoted as a vehicle for social reform, but the system remained wedded to monarchical
centralisation until the revolution of 1789. The great Encyclopédie edited by Denis Diderot (1713–1784) (➔ Media Link #aq) and Jean Le
Rond d'Alembert (1717–1783) (➔ Media Link #ar) in 1751 was a reaction to the need for better knowledge of science and industry, but it
was nevertheless aimed at the social elite rather than those who actually participated in trade.6 Aristocratic salons discussed the
implications of new scientiﬁc discoveries, and witnessed demonstrations of the eﬀects produced by electricity and other natural forces.
▲10
In Britain, too, lectures and displays were just as important as print to acquaint the public with new scientiﬁc and technical
developments. Lecturers such as John Theophilus Desaguliers (1683–1744) (➔ Media Link #as) toured the country to explain the new
knowledge and demonstrate its practical applications. The boundaries between those who engaged in this form of dissemination and
those who actually created new knowledge were ﬂuid, however, and to some extent the ability to perform in front of the public
became an essential element in the acquisition of the status as an expert. Desaguliers and other high‐proﬁle ﬁgures promoted a
popular Newtonianism, but it had to be adapted to the social values of the audience, which in the early decades of the 18th century was
still dominated by a social elite that recognised the value of trade but had no wish to promote social upheaval. So Newton's philosophy
was often presented as the appropriate foundation for a worldview in which God was seen as the architect of a rationally‐ordered
creation. Knowledge of this creation would be of beneﬁt to the human race, provided underlying moral values were preserved.
▲11
As the century progressed, however, more radical voices began to be heard and there were increasing calls for the distribution of
knowledge to a wider public. Outside London, there were organisations such as the informal Lunar Society (➔ Media Link #at) which
encouraged links between industrialists such as James Watt (1736–1819) (➔ Media Link #au) and those who promoted the new
sciences. Erasmus Darwin (1731–1802) (➔ Media Link #av), for instance, was a medical doctor who advanced new ideas about the
nature of life, including a theory of evolution, and promulgated them in lengthy poems that were widely popular at the time. Darwin
was also read in polite society, but he was perceived as a dangerous radical in conservative circles.7 At this time it was still radical to
believe, such as the chemist Joseph Priestley (1733–1804) (➔ Media Link #aw) did, that the new science should be open to all, and all
should have an education suﬃcient to allow them to make judgments about it. It was easy to stir up popular antagonism with such

ideas, especially after Britain had emerged as a leading opponent of the revolutionary regime in France. In fact, Priestley's house in
Birmingham was burned by the mob in 1791 and he eventually moved to America. But the attempt to disseminate knowledge more
widely continued, and institutions such as the Mechanics Institutes were created to provide educational opportunities for working
men. Reading material on science and technology featured strongly in the libraries held by these and similar institutes.
▲12

The 19th Century: Modernisation vs. Tradition
As the industrialisation of Britain and other northern European countries continued, the proportion of the population able to read
expanded, creating an ever‐wider and more socially diverse audience for literature on science and other areas of knowledge. At the
same time, new printing technologies enabled books and periodicals to be produced more cheaply, pointing the way to the mass
consumption of print (➔ Media Link #ax) that would become universal by the end of the century. There were also signiﬁcant changes
in the way science was organised and in its relationship to society at large. In Germany and later in other countries, universities began
to treat natural science as a normal component of the curriculum and to found departments with research laboratories (➔ Media Link
#ay). Governments and industrial concerns began to fund scientiﬁc and technical research. By the last half of the century, something
like the modern scientiﬁc community began to emerge, and with it came at least the potential to retreat into academic isolation.
▲13
In fact, however, the majority of scientists continued to see communication with the public as part of their duty. For some, lecturing
and popular writing were an important part of their professional identity, and there was also a wide penumbra of individuals who had
some level of expertise but who functioned mainly as communicators. There were huge public disagreements over the nature and
function of science, to say nothing of controversial theoretical developments, and communication was essential if professional
scientists were to have inﬂuence on these debates. Was science based on fact‐gathering or conceptual insights; was it primarily
theoretical or practical; was it at the service of the government, industry, or the people? How should one respond to the wider
religious (➔ Media Link #az) and moral issues raised by materialism in biology or atomism in physics? All of these issues would be
debated by scientists and their critics in the public domain.
▲14
New work in the physical sciences became increasingly too technical for the general reader to comprehend. Still, in ﬁelds such as
biology or geology it was still possible to present new scientiﬁc theories in a format that was accessible to any educated reader. Books
such as Charles Lyell's (1797–1875) (➔ Media Link #b0) Principles of Geology8 and Charles Darwin's (1809–1882) (➔ Media Link #b1) On
the Origin of Species (➔ Media Link #b2)9 belong to this category, reaching the public through the use of evidence visible to anyone
with an interest in the natural world. Neither Lyell nor Darwin was a professional scientist in the modern sense, but we should not
assume that those who did earn their living from science were any less anxious to participate in the debates sparked by new ideas.
Thomas Henry Huxley (1825–1895) (➔ Media Link #b3) and Ernst Haeckel (1834–1919) (➔ Media Link #b4) both lectured (➔ Media Link
#b5) and wrote widely for the general public to promote the case for evolutionism. Haeckel, like Darwin and many other scientists,
sought to engage the public by writing about the natural world, and their accounts were increasingly accompanied by lavish
illustrations. Huxley was also one of the small but growing band of professional scientists who argued for greater government support
for science, so here, too, his popular writing was part of an ideological campaign. In Germany, the assumption that science was an
integral part of a balanced cultural identity encouraged scientists to present their ideas at a level accessible to all middle‐class readers.10
▲15
Much of this literature was aimed at an educated audience and was published in formats that only the relatively prosperous could
aﬀord. But as the technology of printing improved, it became possible to publish books and periodicals at prices that made them
available to ordinary people. Here was a much broader battleground on which debates over the signiﬁcance of science could be fought
out.11 Conservative thinkers, for instance, wanted to preserve the worldview of natural theology in which science was thought to
conﬁrm the existence of a creator, and movements such as the Society for the Promotion of Christian Knowledge made such material
available to a wide public through books, pamphlets, and cheap magazines. The Scottish stonemason turned geologist Hugh Miller
(1802–1856) (➔ Media Link #b6) wrote popular books promoting the idea that the history of the earth represented the unfolding of a
divine plan. Many of the writers promoting natural theology were women, often with some connection to active scientists. Arabella
Burton Buckley (1840–1929) (➔ Media Link #b7), who had been Lyell's secretary, continued to be active in this area into the later
decades of the century, tirelessly promoting an alternative to Darwinian materialism.
▲16

These writers were anxious to combat the radicals who saw new scientiﬁc ideas as an opportunity to challenge the status quo. As early
as the 1820s, evolutionism ﬂourished. It was mainly propagated through cheap periodicals with a subversive political agenda. The
Edinburgh publisher Robert Chambers (1802–1871) (➔ Media Link #b8) published his Vestiges of the Natural History of Creation (➔
Media Link #b9) 12 anonymously in 1844 in an eﬀort to persuade the middle classes that evolutionism was compatible with religion. He
was widely condemned by conservative thinkers, including Miller, whose Footprints of the Creator (➔ Media Link #ba)13 sold even more
copies than Vestiges. Still, recent research suggests that Chambers' book did have an impact that prepared the way for Darwin.14 Later
in the century, books by Darwin, Huxley, and Haeckel were issued in cheap editions by organisations such as the Rationalist Press
Association. At the same time, however, there were eﬀorts to resist the growing authority of the professional scientists. The
astronomer Richard A. Proctor (1837–1888) (➔ Media Link #bb) founded a magazine, Knowledge, in 188115 to convince amateur
observers that they could still contribute to the development of science. This distrust of the elite professionals was even more
apparent in the United States, where the ability of the common man to decide on the veracity of scientiﬁc claims was hailed as a
bulwark against the dominion of academically‐trained experts. Scientiﬁc American (➔ Media Link #bc)16 emerged as a magazine
catering to the many ordinary people with some interest in technology and applied science (but not necessarily in academic science).
▲17
Across Europe, the very diﬀerent cultural environments prevailing in the various nations conditioned the ways in which science was
perceived. In France and the German‐speaking lands, there was a strong interest in science and technology promoted by those who
wanted to encourage rationalism and industrialisation.17 French authors such as Camille Flammarion (1842–1925) (➔ Media Link #bd)
and Louis Figuier (1819–1894) (➔ Media Link #be) wrote popular books – the latter's work being renowned for its illustrations (➔
Media Link #bf) of prehistoric life – that were translated into many languages. The science ﬁction novels of Jules Verne (1828–1905) (➔
Media Link #bg) also helped to promote an interest in both natural history and technical innovation. They often preﬁgured
developments that would come to fruition in later decades. Besides, we have already noted the success of the German biologist Ernst
Haeckel's descriptions of the evolution of life on earth. However, Haeckel's books were also part of his campaign to promote a
particular ideology based on his philosophy of monism (and contained implications on the relationship between the human races that
we ﬁnd disturbing today). Science was often presented as a tool of modernisation – but there were contested ideas about what
modernisation meant, and not everyone thought it was a good idea. Popular writing was thus a ﬁeld on which the competing
ideologies fought their battles. In countries where industrialisation was slow or non‐existent, including southern Europe and South
America, radicals called for more science education, whereas conservative forces were suspicious and were often able to limit the
spread of ideas they saw as dangerous, such as evolutionism.
▲18
These points remind us that despite the trend toward professionalisation, the boundary between the professional scientist and the
wider community was by no means a sharp one. Diﬀerent groups had conﬂicting ideas on who should determine what counted as
science. Even at the highest level, gentleman amateurs such as Darwin continued to have inﬂuence, whereas Huxley and his allies were
promoting the need for more professionals. Popular lectures and exhibitions had become an important means of spreading science in
the previous century, but they became even more inﬂuential in the 19th, especially after the emergence of international events
following the success of the Great Exhibition of 1851 (➔ Media Link #bh) in London (➔ Media Link #bi). On a smaller scale, galleries
such as the Royal Polytechnic Institution brought science to the paying public – but all such institutions and events had to present the
material in a way that interested ordinary people.
▲19
This meant that display techniques and showmanship were crucial, and the topics covered had to reﬂect public interest even if this did
not coincide with the values of the scientiﬁc elite.18 Topics such as phrenology and mesmerism – dismissed as pseudoscience (➔ Media
Link #bj)by the elite – were hugely popular and clearly perceived as science by the general public.19 Nor was there a sharp division
between the elite and the showmen – Michael Faraday's (1791–1867) (➔ Media Link #bk) reputation as a scientist rested as much on
the success of his spectacular lectures at the Royal Institution as on his electromagnetic discoveries. Natural history museums and
zoological gardens also increasingly had to cater to a wider public that was eager to learn, but needed to be encouraged by displays
emphasising the wonders of the natural world. By the end of the century, museum presentations were being designed employing the
latest techniques used in department stores.
▲20

The 20th Century: Technology and the Ivory Tower

The expansion of mass‐market publishing continued in the 20th century with the creation of an ever‐larger range of newspapers and
magazines (➔ Media Link #bl), some now with readerships in the millions. Simultaneously, an increasing proportion of the population
in the industrialised world now received some secondary education. However, access to higher levels of education was limited, which
created a market for low‐priced literature aimed at those seeking informal education through home reading, libraries, or extra‐mural
institutions. If publishers could strike the right balance between popular interest and education, they could achieve considerable sales
with book series, serial works, and magazines. In Britain, where this market was particularly active, there were educational book series
such as the Home University Library (founded 1911) and Benn's Sixpenny Library (founded 1926). Such series usually contained a
signiﬁcant proportion of books on science. Works such as The Science of Life20 by H.G. Wells (1866–1946) (➔ Media Link #bm) and Julian
Huxley (1887–1975) (➔ Media Link #bn), issued in fortnightly parts 1929–1930 and then republished in book form, did sell hundreds of
thousands of copies.21
▲21
There were, however, signiﬁcant diﬀerences between the ways in which this market operated in diﬀerent countries. In America, for
instance, there seems to have been no equivalent to the rapid expansion of self‐education literature seen in Britain before World War I.
On the other hand, popular magazines on science and technology such as Scientiﬁc American and Kosmos22 (➔ Media Link #bo) in
Germany ﬂourished (the latter was selling two hundred thousand copies a month in the 1920s) – yet British equivalents such as
Conquest and Armchair Science23 were never very successful.24
▲22
The question of who actually wrote the material in these books and magazines has provoked some controversy, at least in the English‐
speaking world. For a time, it was assumed that it was at this point that the scientiﬁc community achieved suﬃcient professional
standing that it could aﬀord to turn its back on popular communication, retreating into an ivory tower and expecting dedicated science
writers and correspondents to do the job on its behalf. It became harmful to a professional scientist's career if he was seen to be
wasting research time writing for the public. Julian Huxley, for instance, was warned in the 1920s that his popular writing was harming
his chances of getting elected to the Royal Society. Still, this image is a distortion, created in part by left‐wing scientists such as
Lancelot Hogben (1895–1975) (➔ Media Link #bp) in the mid‐20th century, who considered their own ideologically loaded eﬀorts to
raise awareness of how science was being misused by industry and governments to be the only valid form of popular science writing.
▲23
In fact, Julian Huxley was only one of many active scientists who spent a signiﬁcant amount of time and eﬀort seeking to elicit public
interest in science and to shape public attitudes toward it. Evolution was not the only topic, but it aroused wide interest because of its
broader implications. Arthur Stanley Eddington (1882–1944) (➔ Media Link #bq), for instance, achieved a high proﬁle through his
eﬀorts to explore the religious dimension of new developments in physics and cosmology.25 James Hopwood Jeans's (1877–1946) (➔
Media Link #br) The Mysterious Universe of 1930 followed a similar line of thought. It was advertised on the London underground and
sold 140,000 copies. Eddington and Jeans were criticised for their promotion of the idea that the new physics was consistent with
belief in a God who had designed the universe along mathematical lines. At the same time, in America, the scientiﬁc community actively
sought to re‐establish its inﬂuence on popular science writing during the 1920s.26
▲24
Professional scientists were not the only authors writing for a general audience, of course. There were still many writers who
specialised in this area, often because they had some links with academic or industry‐based scientists. There were fewer female authors
at the beginning of the 20th century, perhaps because a large proportion of what was perceived as "popular science" was concerned
with applied science and technology. Science magazines, in the English‐speaking world at least, devoted relatively little space to
theoretical innovations even in areas such as atomic physics where major breakthroughs were being made. Professional scientists and
engineers relied on writers who had good contacts with industry to present a positive image of their work.
▲25
Figures such as Charles Robert Gibson (1870–1931) (➔ Media Link #bs) produced large numbers of books on technical matters for a
general audience, often including teenagers. Gibson was actually the manager of a carpet factory, but he had extensive connections
with engineers and with the teachers at his local technical college in Glasgow. Such writers saw the promotion of science as something
that would help ordinary people understand the new technologies, such as radio, that were transforming their lives – and might even
help them get a better job. The positive, economy‐friendly image of technical progress they created was, however, challenged in the
1930s by a new generation of scientists with left‐wing political beliefs. Scientists such as Lancelot Hogben and J.B.S. Haldane (1892–

1964) (➔ Media Link #bt) saw it as their duty to educate the public about science in order to make them understand how it was being
used to control their lives. Around Europe, science was popularised in many diﬀerent forms as the century progressed, depending on
the local social and cultural environment and ideological shifts.27
▲26
In the ﬁrst half of the century, there were few scientists who wrote regularly for the daily newspapers, and few newspapers which
employed science columnists. This level of communication oﬀered particular challenges because of the need both to simplify and to
catch the attention of ordinary readers. In America, a science news syndicate, Science Service, was established as early as 1921, but it
had limited success. In Britain, there was only a handful of science columnists by the time of World War II, and the Manchester
Guardian's columnist J.G. Crowther (1899–1973) (➔ Media Link #bu) saw himself as more or less creating a new profession as he built
his career. The problems of communicating science to a mass audience demanding entertainment rather than information became
even more intense as the new media (➔ Media Link #bv) of ﬁlm, radio, and later television became available.28
▲27
In countries such as Britain, where the state controlled the airwaves, science could be inserted into programmes "in the public
interest", even though the public was often not very appreciative. But where commercial interests governed programming, as in
America, it became harder for the scientiﬁc community to control what kind of – if any– science was broadcasted. By the 1950s, as
television took over, it became virtually impossible for the ordinary scientist to determine the content of science programmes. A few
became media stars, including Jacob Bronowski (1908–1974) (➔ Media Link #bw) in Britain and Carl Sagan (1934–1996) (➔ Media Link
#bx) in America, but for the most part the scientists were reduced to a passive status, being merely interviewed by presenters whose
main concern was capturing the audience rather than representing the scientiﬁc community. Scientists such as Sagan who did gain a
high proﬁle were sometimes criticised by their colleagues for turning their backs on research. They were thus dismissed as dilettantes
who cared more for presentation than substance.
▲28
The scientiﬁc community may have been temporarily persuaded that it should abandon public communication and leave science writing
and broadcasting to those who specialised in those media. As the left‐wingers of the 1930s and 1940s were eclipsed during the Cold
War, it seemed reasonable to assume that the media would go back to presenting a mostly positive image of what science and
technology had to oﬀer. Still, there were already signs that the public was by no means convinced that all scientiﬁc developments had
positive social applications. The use of atomic bombs at the end of World War II provoked a ﬂurry of criticism aimed at the scientiﬁc
community (an attitude shared by some of the scientists themselves), and this concern expanded as the nuclear arms‐race took oﬀ in
the 1950s. Soon, other areas of concern were emerging, including the destruction of the environment by pesticides and the side‐eﬀects
of new medical procedures.
▲29
If the scientists had hoped that the science writers would respond to the public's concerns on their behalf, they were soon
disappointed. In fact, there were complaints that the media's involvement with popular science demeaned the activities of the
scientiﬁc community. Nevertheless, it was evident that the media were more concerned with entertainment than education, and this
required some element of trivialisation as well as the need to respond to public concerns.29 In response, the scientists once again tried
to get involved with the media, calling for better "public understanding of science". Yet, such a top‐down model of dissemination could
no longer work, and modern attitudes began to focus much more on direct engagement with public interests.
▲30
In this respect, these modern concerns are reminiscent of the situation that prevailed in earlier periods, when scientists were forced by
the insecure status of their profession to engage more actively with the general public. Our survey has suggested that there was no
automatic drive toward isolationism as science became professionalised. When the ﬁrst generations of professionals were active, it
was still necessary for them to justify their work by appealing to the public, and there were internal disagreements about the nature,
purpose, and implications of science that they were anxious to thrash out in a wider cultural arena. Only in the mid‐20th century did
science brieﬂy attain a status which encouraged its practitioners to think they could ignore wider responses to their work – and they
were very soon made aware of their mistake.
▲31
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