
15

The Public Understanding 
of Science

The Shape of Popular Science and Technology

We have seen that scientific and engineering research is textured at the local
level, that it is shaped by professional cultures and interplays of interests,
and that its claims and products result from thoroughly social processes. This
is very unlike common images. It is very unlike, for example, the views of
science and technology with which this book began. And it is very unlike
the views one finds in popularizations. Why is this?

Although STS does not necessarily provide strong grounds for skepticism,
the humanization of science and technology undermines some sources of
scientific and technical authority. Given a humanized science we cannot 
say, for example, that scientific knowledge simply reflects nature, or even 
that it arrives from nature as the result of a perfectly rigid series of steps, 
so its authority cannot stem from nature alone. We cannot say that tech-
nologies simply unfold naturally and inevitably, and so the authority of 
engineers cannot stem from a too-easy narrative of progress. Claims about
the constructedness of knowledge and technologies come up in science and
engineering, but only in very specific contexts. For example, they come up
when scientists and engineers use intellectual property law to defend their
interests; then they need to argue for the constructedness of their know-
ledge in order to assert their creative contribution to it (McSherry 2001;
Packer and Webster 1996). Claims about constructedness also come up when
disputants in a controversy use a “contingent repertoire” to undermine 
their opponents’ authority (Gilbert and Mulkay 1984). For this reason, the
observations made in STS look threatening to scientists and engineers.

Journalism informed by STS, or similarly adopting a symmetrical approach,
would not be popular with scientists. Science journalists are very closely allied
with scientists (Nelkin 1995; Dornan 1990). All journalists depend upon their
contacts for timely information, and science journalists are no exception. They
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thus participate in both informal and formal networks. Some important 
scientific journals, like Nature, Science, and the New England Journal of
Medicine, send out advance copies of articles to select writers, on the con-
dition that those writers not publish anything about those articles before
the journal does (Kiernan 1997). These advance copies can allow science

The discrepancy between the idealized version of science common in the
media and more messy accounts can sometimes be used for particular 
purposes, establishing ignorance rather than knowledge (e.g. Stocking and
Holstein 2008).

A number of interests are opposed to taking any measures in response
to the threat of climate change. In the 1990s, one way in which that 
opposition was made effective was by questioning the phenomenon itself.
Opponents of action drew on the fact that the scientific community did not
speak with one voice on the issue (Edwards 1999). Given the standard image
of science, to many people critics of global warming appeared more scientific
than their colleagues, even though they stood outside of the consensus 
(e.g. Boykoff and Boykoff 2004). The aggressive campaign, especially in 
the United States, against the idea of climate change was helped along by 
veterans of earlier attempts to shape public opinion and sow doubt, in such
areas as the Reagan Administration’s Strategic Defense Initiative and the
tobacco industry’s attempt to confuse the connection between smoking and
cancer (Oreskes and Conway 2008).

The tobacco industry was a pioneer in the creation of ignorance, as its
slogan “Doubt is our product” suggests. As evidence became apparently 
incontrovertible that smoking caused lung and other cancers, the industry
systematically argued that correlations could not show causation. Its legal
strategy depended on combining the claim that it was common knowledge
that smoking was dangerous and the claim that the scientific evidence was
uncertain. For public relations purposes the industry also funded scientific
research to challenge the connection, and to study other possible causes of
cancer, from urbanization to sick building syndrome (Proctor 2008; Murphy
2006). And more recently, the industry has funded historical work to
defend claims about earlier scientific ignorance.

Ignorance, then, can be a strategic resource, and therefore we might 
usefully develop social theories of ignorance (Smithson 2008), or study
“agnotology” more generally (Proctor 2008).

Box 15.1 The manufacture of ignorance
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writers to have their stories, complete with interviews and quotes, prepared
and waiting, and allow the journals timely publicity. In addition, to an extent
that other journalists do not, science writers depend on their contacts for
accurate facts and background information. Science is often esoteric and difficult
to understand, and accuracy is a key value in writing about science, which
amplifies the dependence on contacts. Science reporting in newspapers and
magazines, and science writing in books more generally, may be shaped by
these associations.

Perhaps most importantly, common styles of science journalism 
emphasize findings and their importance, not processes (e.g. Gregory and
Miller 1998). Newspaper and other editors are interested in stories that 
convey excitement. Those stories tend to be about the definitive – at least 
at the top of the story – discovery of the biggest, smallest, or most funda-
mental of things. Doubts, questions, caveats, and qualifications are down-
played, sometimes to the dismay of scientists. Most readers are left with 
the impression of one or a very few researchers making substantial advances,
and the rest of science immediately agreeing. Readers have come to expect
this, and therefore one key part of popular science writing is usually an 
idealized description of the genius and logic behind a new discovery. The
other key part is a description of the wonder of nature that has been 
revealed – wonders are just as crucial to good science writing as they are to
tabloid pseudo-science. Popular science creates a “narrative of nature”
(Myers 1990).

The Dominant Model and Its Problems

A number of scholars have recognized a “dominant model” (Hilgartner 1990),
“canonical account” (Bucchi 1998), or “diffusionist model” (Lewenstein 1995)
of science popularization: Science produces genuine knowledge, but that
knowledge is too complicated to be widely understood. Therefore there is
a role for mediators who translate genuine scientific knowledge into simpli-
fied accounts for general consumption. From the point of view of science,
however, simplification always represents distortion. Popularization, then, is
a necessary evil, not to be done by working scientists still engaged in pro-
ductive research – the culture of science heavily discourages scientists from
adopting the role of mediators, and shapes how they mediate when they do.
Popularization pollutes the sphere of pure research.

Yet, popularization of science often feeds back into the research process
(Hilgartner 1990; Bucchi 1998). In the cold fusion saga, because the claim
to have created cold fusion first appeared in the media, most scientists who
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later became involved in the controversy found out about the claim on the
same day as everybody else. The particular way of framing the claim about
cold fusion, and something of its cachet, came from media reports (Bucchi
1998; Collins and Pinch 1993). Popularizations affect scientific research because
scientists read them, and may even be a large portion of the “popular” audi-
ence. Even within specialized fields, scientists may cite articles more often
if reports about them have been published in newspapers (Phillips 1991).
Thus there is continuity between real and popular science, though scientists
treat these as completely distinct. Popularizations may also affect the shape
of scientific research, when they affect public and policy-makers’ attitudes
toward areas of research. For example, in the 1980s and 1990s, a number
of planetary scientists promoted the idea that possible impacts of large 
asteroids posed a significant threat to Earth. Their work sparked and then
drew on science fiction novels and films, which helped to create a narrative
on which nuclear weapons in space would be heroic saviors of the planet
(Mellor 2007). They contributed to a continued justification for nuclear
weapons research and the militarization of space, as planetary defenses against
asteroids.

The dominant model captures what scientists see as appropriate for 
normal science situations (Bucchi 1998). When disciplinary boundaries are
well established and strong, then novel findings and ideas are easily dealt
with, either by being incorporated into the discipline or rejected. Popular-
ization follows a standard path, or is easily and clearly labeled as deviant.
When disciplinary boundaries are weak, however, scientists may use pop-
ular media as an alternative form of communication; they may play out 
disagreements in the public eye, and even negotiate the science/non-science
boundary there. In such cases, disciplinary resources are not enough to resolve
conflicts, and so the outside media become more appropriate (Bucchi 1998).
Although this account appears to capture one of the factors affecting the use
of popular media in science, there are some examples in which researchers
shape fields on the basis of powerful popularizations, such as Richard
Dawkins’s The Selfish Gene (1976).

Scientific rules about popularization are often applied self-servingly. 
Rules “are stressed by scientists who want to criticize or limit other 
scientists’ behavior but are ignored by the same scientists with regard to 
their own behavior” (Gregory and Miller 1998). In addition, “scientists 
who do not popularize tend to see popularization as something that would
damage their own career; however, they also think that other scientists 
use popularization to advance their careers.” The dominant model is a resource
used by scientists when it suits their purposes, and ignored when it 
does not.
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In 2004, Woo Suk Hwang, a prominent scientist at Seoul National Univer-
sity, published a paper in the journal Science announcing the first cloned
human embryonic stem cell line. Another paper in Science followed a year
later announcing 11 more cloned stem cell lines. Hwang had already
gained national attention for earlier cloning work, and proved mediagenic
in his modesty, his work ethic, his religiosity, and his nationalism, all highly
valued in South Korea. Hwang became a national hero, and the South Korean
government named him its “Supreme Scientist.” The country had invested
in biotechnology, identifying that as an area for new growth, important
given increased competition in information technology and manufacturing
(L. Kim 2008). Hwang came to symbolize the hopes for South Korean science.

In 2005 a whistleblower from Hwang’s lab approached producers of the
television show PD Notebook, a respected South Korean investigative 
journalism show, with a suggestion that the second paper might have been
based on faked data. PD Notebook had already been quietly building a case
that the human eggs for Hwang’s research had been collected unethically,
and used their earlier work as a starting point for the fraud investigation.

The controversy that ensued involved a clash of authority and power
between Hwang and PD Notebook. Hwang challenged the journalists’ 
competence and authority to investigate his work, in light of its validation
by publication in Science. In response to charges of unethically procuring
eggs from workers in his lab, Hwang charged his accusers with unethical
journalism, because to obtain information they had lied to laboratory
workers about how much they knew. But most importantly, Hwang 
mobilized supporters to start a mass boycott of products advertised on 
PD Notebook, and almost managed to force the show off the air before 
it had completed its investigation (J. Kim 2009). Only a university investi-
gation, concluding fraud, saved the show and the television network.

Even after Hwang admitted misconduct, large numbers of supporters 
from among the general public continued to support him, showing strong
emotional investment in his stem cell work. Rallies in his support con-
tinued, and substantial Internet-based groups continued to discuss the case,
expressing their love for Hwang, their hopes for his research, and blaming
various parties for the conspiracy against him (J. Kim 2009). Women con-
tinued to feel very positively about donating their eggs, and continued to
do so, though in part because there is a donation culture in South Korea
(Leem and Park 2008).

Box 15.2 The Hwang affair
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The dominant model is a resource for more than just individual scientists,
and can be seen as an ideological resource for science as a whole. The notion
of popularization as distortion can be used to discredit non-scientists’ use
of science, reserving the use for scientists. In effect this enlarges the bound-
aries of the conceptual authority of scientists. This is despite the fact that
science depends upon popularization for its authority. If there were no 
popularizers of any sort, then science would be a much more marginal 
intellectual activity than it is.

Perhaps most importantly, although scientists routinely complain about
simplifications and distortions in popular science, they recognize other forums
in which simplification and distortion is acceptable. At some level, most steps
in the scientific process involve simplifications: descriptions of techniques are
simplified in attempts to universalize them, the complexity of data is routinely
simplified in attempts to model it, and so on (Star 1983). When outside
researchers use results from a discipline or problem area, they routinely 
summarize or reshape those results to fit new contexts (Hilgartner 1990).
Although particular cases of this reshaping are seen as distortions, in gen-
eral it is accepted as legitimate. No sharp distinction can be drawn, then,
between genuine knowledge and popularization: “Scientific knowledge is con-
structed through the collective transformation of statements, and popular-
ization can be seen as an extension of this process” (Hilgartner 1990). Any
statement of scientific knowledge is more or less well suited to its context,
and might have to be changed to become suited to some other context,
even another scientific context. Popularization is a way of moving know-
ledge into new domains. The popular context creates its own demands, and
will tend to shape popular science accordingly.

Around the world, excitement about the field, and to some extent its fund-
ing, had depended on promises of near-miraculous cures, when stem cell
technology would allow for the re-growth of specific tissues. Hwang’s 
initial papers had been widely reported on, had been seen as vindications
of the field, and had contributed to expectations for the field. When the
fraud was announced, researchers and journalists did careful boundary
work (Chapter 3) to maintain hope for the field. They separated Hwang’s
particular research from promise of stem cell research, blaming the failure 
on distinctive styles of Korean science, and distinguishing different types of
stem cell research (Kitzinger 2008).
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The dominant model of popularization assumes that scientific knowledge
is not tied to any context. Popularization pollutes pure scientific knowledge
by simplifying or otherwise changing it to fit non-scientific contexts. 
That model ignores ways in which pure science can be continuous with 
its popularizations, ways in which “pure” science can even depend upon 
“popular” science to further research. The model also ignores ways in which
science is historically located in disciplinary and other matrixes. Knowledge
claims are contextualized and recontextualized within pure science, in ways
that scientists understand and accept: a claim appropriate for cancer research
may have to be reframed for a physiologist.

Interestingly, scientists can find themselves rejecting the dominant model,
if they are marginalized and choose to adopt the stance of the dissident.
Dissident scientists may challenge norms of science that emphasize its inde-
pendence and self-sufficiency, instead seeing science as corrupted or permeated
by politics, and seeing the public as a potential participant, corrective force,
and source of accountability (Delborne 2008).

The Deficit Model

Going hand in hand with the dominant model of science popularization is
the “deficit model” of the public understanding of science (Wynne 1992).
On that model, scientific and technical literacy is a good in short supply out-
side the ranks of scientists and engineers. The public is thus characterized
as deficient in knowledge. Shocking statistics about the number of people
who believe that the Sun goes around the Earth and not vice versa, or that
the Earth is less than 10,000 years old, easily motivate the deficit model.

Any deficiency must be seen as a problem. Given the centrality of science
and technology to the modern world, scientific illiteracy is viewed as a moral
problem, leaving people incapable of understanding the world around them
and incapable of acting rationally in that world. For scientists, the deficiency
also represents a political problem, because (presumably) the scientifically
illiterate are less likely to support spending on science and more likely to
support measures that constrain research. Therefore, many people feel that
we need more “public understanding of science”: the problem is one to 
be corrected by didactic education, a transfer of knowledge from science to
broad publics.

While there is considerable sympathy within STS for the idea that publics
should know more about science and technology, STS’s perspective on 
expertise leaves it skeptical of the idea that the goal should be simply to
teach people more science (e.g. Locke 2002). As a result, in STS the phrase
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public understanding of science often refers to studies of attempts to apply
scientific knowledge or methods to problems in the public sphere. Here lay
reactions to experts are as much of interest as experts’ strategies for applying
their knowledge.

Publics may have more nuanced relationships with scientific knowledge
than the deficit model assumes. We have already seen that the dominant
model of popularization mistakenly removes science and popularization
from their contexts. The deficit model similarly fails to appreciate the 
contextual nature of knowing. Publics have knowledge that intersects with 
science, they may translate and appropriate scientific knowledge, and they
appraise scientific knowledge and its bearers.

Because members of the public have pre-existing interests in certain prob-
lems and their solution, case studies often show a certain level of conflict
between lay and scientific understandings. Steven Yearley (1999) summarizes
the findings of these case studies in terms of three theses:

1. A large part of the public evaluation of scientific knowledge is via the
evaluation of the institutions and scientists presenting that knowledge.

2. Members of the interested public often have expertise that bears on the
problem, which may conflict with scientific expertise.

3. Scientific knowledge contains implicit normative assumptions, or assump-
tions about the social world, which members of the public can recognize
and with which they can disagree.

Scientific knowledge is invariably at least partly tied to the local circum-
stances of its production. Science is done in highly artificial environments
(Chapter 14); while these environments support versions of universality 
and objectivity (Chapter 12), they are nonetheless limited. When experts
attempt to take science into the public domain, and are confronted by the
interested public, those limits can often be seen, especially if the opposition
is determined enough (Chapter 11).

In these public sphere cases, then, opposition to science is not the 
result of mere “misunderstandings,” but of inadequate scientific work. If 
a proposed study of or solution to a public sphere problem is not put 
forward by trustworthy agencies or representatives, fails to take account of
lay expertise, or makes inadequate sociological assumptions, then it may
encounter opposition grounded in legitimate concerns.

Brian Wynne’s study of Cumbrian sheep farmers (Box 15.3) shows us how
these lessons play out in practice (the history of AIDS treatment activism 
of Box 16.1 can be used to make similar lessons). In terms of Yearley’s 
theses:
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Following the nuclear accident at Chernobyl in late April 1986, a radio-
active cloud passed over northern Europe. Localized rainstorms dumped 
caesium isotopes on various parts of Britain, particularly at higher elevations.
The British government’s initial reaction was to dismiss the contamination
as negligible, but in mid-June a three-week ban was placed on the move-
ment and slaughter of the affected sheep in one region, Cumbria. At the
end of the ban, the restrictions were made indefinite (Wynne 1996).

The scientific advice to the farmers was to do nothing, because the sheep
would decontaminate themselves quickly as the caesium sank into the soil
and fresh uncontaminated grass grew. It turned out that this advice was
based on incorrect assumptions about the soil, only discovered two years
later. Meanwhile the farmers’ attention turned to the Sellafield Nuclear Plant,
which sat approximately in the center of the affected areas. Although 
there had been uneasiness about Sellafield for years, that uneasiness was
countered by community ties to the plant, the largest employer in the area.
Now the farmers had more concrete reason to believe that the plant was
doing harm. The main concern about Sellafield involved a 1957 fire, which
had emitted a lot of radioactivity. As became clear in the years following
Chernobyl, the dangers caused by the Sellafield fire had been covered up,
and the fire itself had provided an opportunity to cover up routine emis-
sions of spent fuel. Sellafield had also been at the center of controversies
and criticism in years leading up to Chernobyl, because of elevated rates of
leukemia, accusations of illegal discharges, apparently misleading informa-
tion given to inquiries, and poor safety management.

The sheep farmers developed a thorough skepticism of government posi-
tions and those of their scientific representatives. They did not believe the
claims of scientists from the Ministry of Agriculture, Fisheries and Food that
the caesium “fingerprint” in the Cumbrian hills matched that of Chernobyl
rather than Sellafield; later studies suggested that the farmers were right,
that 50 percent of the radioactivity did not come from Chernobyl. When
the Ministry advised farmers to keep their lambs in the cleaner valleys longer,
that advice was ignored, because the farmers knew that the valleys would
become depleted. An experiment in decontamination involved spreading
bentonite at different concentrations in different fields, and fencing in the
sheep in those fields; farmers objected that sheep do not thrive when fenced
in, but they were ignored, and the experiments were eventually abandoned
precisely because the fenced-in sheep were doing poorly.

Box 15.3 Wynne on sheep farming
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1. The farmers had a history of muted distrust of government positions
and of government scientists on the issue, because they had consistently
downplayed dangers, because they appeared to have been covering up
problems, and because they made errors about matters on which they
claimed expertise.

2. On a number of occasions scientists ignored the farmers’ own expertise
about the habits of sheep and the productivity of the hillsides.

3. Scientists made assumptions about the culture and economics of sheep-
farming, assumptions that disagreed with the farmers’ knowledge of 
themselves.

The farmers can be seen to have a reasonable response to the scientists, 
based in a culture that is quite divergent from the scientific one. Opposition
to science was not the result of a misunderstanding, but was the result of 
inadequate trust and connections between scientific and lay cultures with
very different knowledge traditions.

STS’s challenge of our common view of science and technology has 
some interesting consequences when, as it is here, it is brought to bear on
the boundaries of scientific knowledge. The dominant model of expertise
assumes that science trumps all other knowledge traditions, ignoring claims
to knowledge that come out of non-science traditions. For this reason, when
scientists find opposition to their claims, they tend to see that opposition as
misinformed or even irrational. Moreover, controversies between experts and
non-experts may not be resolved in the way that controversies among experts
are: mechanisms of closure that are effective within scientific communities
may not be effective outside of them. Therefore some controversies are very
extended, with lay groups continuing to press issues long after experts have
arrived at some consensus (e.g. Martin 1991; Richards 1991).

As an interesting special case, scientists can also feel considerable frustra-
tion when lawyers challenge their accounts in courts. Especially in the United
States, the adversarial system makes no deference to scientific expertise. (Science
in the United States is also routinely deconstructed in adversarial political
settings.) As a result, scientists on the stand can see their claims systemat-
ically deconstructed, and evidence that they see as solid can become suspect
and irrelevant – as was seen vividly in the O. J. Simpson murder trial (Lynch
1998). The conflict between traditions has led a number of scientists to 
simply dismiss legal methods as not aimed at the truth and inadequate for
evaluating science (e.g. Huber 1994; Koshland 1994). Attention to scientific
practice complicates this picture tremendously. While there could be much
done by judges and lawyers to bridge these “two cultures,” the law often
reacts to science in ways that are appropriate and useful for its purposes
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(Jasanoff 1995; also Dreyfuss 1995). Lawyers understand, perhaps imper-
fectly, some of the problems with the dominant model of scientific expertise,
and their work in courtrooms takes advantage of that understanding.

Like its counterpart on popularization, the dominant model of expertise
assumes that scientific and technical knowledge is not tied to any con-
text. That context-free knowledge should apply everywhere and trump all
other knowledge. Yet even the most pure of pure science is tied to contexts:
namely purified scientific ones. And of course there are many other ways 
in which science is socially constructed. When science is pulled out of its
home contexts, and applied to problems in the public domain, it can fail:
fail to win the trust of interested parties, fail to recognize its own social 
assumptions, and fail to deal adequately with messy features of real-world
problems. It takes luck or hard work, of a sort that is both political and
technical, to successfully apply scientific and technical expertise to public 
issues.

Lingering Deficits

Despite criticisms of the deficit model, there are reasons not to completely
abandon it. The replacement for didactic education is presumably a number
of dialogues that bring together science and publics. However, dialogue
requires communication of information, which remedies shortages. Dialogue
is a form of education that translates knowledge and transforms per-
spectives, but not without some communication of information (Davies 
et al. 2009).

To some extent, critics of the deficit model draw attention to other types
of deficits. In particular, they draw attention to public lack of knowledge
about “patronage, organization, and control” in science (Wynne 1992). Lack
of scientific knowledge contributes to distrust of or unfavorable attitudes toward
science, and the effects of that lack of knowledge may be compounded by
lack of political knowledge about institutional decision-making (Sturgis and
Allum 2004). Thus the political problem that scientists see in public know-
ledge deficits may remain, though it may be addressed by better education
about the methods, processes, and political economies of science.

Not only scientists but also laypeople employ the deficit model. During
the 2001 Foot and Mouth Disease crisis in the UK, members of a focus
group argued that scientific ignorance helped to spread the disease, and 
also left people manipulable by the press or the government: “You can tell
people anything and they will believe it, . . . if the government put out a
press release telling us that it is some gerbils that is spreading it everyone
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would believe it” (Wright and Nerlich 2006). Laypeople’s attempts to
understand the crisis used the deficit model as a resource.

Critics of the deficit model may employ a romanticized vision of the 
lay public, resulting in an asymmetry between laypeople and experts (e.g.
Durant 2008). The former are seen as reflexive, aware of different kinds of
knowledge and their contexts, whereas the latter see science as univers-
ally true and applicable, trumping all other knowledge. While this might be
right, the asymmetry suggests the possibility of more nuanced portrayals of
scientific experts.

Finally, there are questions about expertise. To the extent that expertise
is something only attributed to people, and thus a result of qualities and
beliefs of the attributors rather than of the experts, we should abandon the
deficit model as misleadingly attributing expertise. But to the extent that
expertise is a genuine ability to know about and deal with nature, we should
want experts to be final arbiters on everything in their domains (Collins and
Evans 2002). We take up this issue briefly in the next chapter.
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