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In a world in shadows and flames scientists and laypeople

need better understanding of how science works
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Major events, such as pandemics and war,
generate great public interest in science, as in the cur-
rent moment in which we live. We argue, however,
that this interest operates through historical pulses
and that it does not lead to an increase in scientific
literacy in society in general and even among the sci-
entists themselves.

Between 1860 and 1870, Charles Darwin followed
with some tension the implications and reception of
the Origin of Species (Darwin 2009). He had re-
ceived applause from many friends, although some did
not entirely agree with his theory, while others dis-
tilled their hatred and indignation in the press of the
time. For instance, on April 10 1860 Darwin wrote to
Charles Lyell about how uncomfortable he felt with
Richard Owen’s review of his book. This was no mi-
nor thing as Owen ranked amongst the most respected
paleontologists and comparative anatomists of their
days. Darwin narrated how much Owen seemed to
distill a particular grudge against him, often spelled
out in playful comments and mockery. Darwin’s ideas
met with much resistance and some reactions were es-
pecially harsh and often included cruel attacks on the
scientist, not only his ideas. Perhaps one of Darwin’s
greatest virtues was his persistence and insight in ex-
amining different bodies of evidence and proposing a
solidly integrative theory. His honesty was also ad-
mired, so much so that the North-American botanist
Asa Gray wrote on January 23 1860 to praise his in-
tellectual honesty when declaring that his theory pre-
sented difficulties to which he had no answer at the
time.

But why come back to that moment in history in
our current, strange times? We think there is a point
in doing so because that moment holds an important

lesson for today: how essential debate is for the pro-
duction of scientific knowledge, and how personal at-
tacks on scientists are unacceptable, while criticizing
their ideas is part of scientific work and, indeed, one
of the bases for its quality and objectivity, as shown
by Helen Longino’s (1990) collective empiricism.

We think that we will not be mistaken in saying
that science has suffered important transformations
both in its internal relations (between scientists and
whole scientific communities) and its external ones
(with society). It is rare today, for example, that sci-
entists’ activities arise as much interest in the general
public as they did in the 19*" century. There have
been many changes in the institutional framework and
mode of organizing academic research in the last 150
years. They include, for instance, transformations
in the structure of universities beginning at the end
of the 19" century, extending through the 20" cen-
tury and up to the present. They also include differ-
ences in research funding, which became increasingly
dominated not only by public funding agencies but
also by private corporations, leading to industrializa-
tion of scientific knowledge production (Ravetz 1996).
There has been a continuous increase in the amount
of practicing scientists and scientific knowledge pro-
duced, and the relationships between science, tech-
nology, and society became deeper and deeper. This
was not accompanied, however, by a more qualified
and properly critical perspective on scientific work,
not only among the lay public, but unfortunately also
among some scientists themselves. This has a lot to
do with the fact that, with industrialization of scien-
tific knowledge production, scientists became wage-
laborers, who also became more often than not alien-
ated from the very nature and conditions of their own
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work.

They maintained, however, their political privilege
to speak the truth that might guide decision-making
on a number of socioenvironmental affairs (Farrell
2020). But then we came to face increasingly com-
plex and uncertain situations, which need key contri-
butions from science, from global warming to emerg-
ing diseases like COVID-19. And, unfortunately, the
threatening nature of current situations undermined
scientists’ authority to speak as representatives of the
truth, while their socio-economic status transformed
them into instruments of political economy. Since
facts continued to afford standing in political dis-
course, as the authority of scientists waned, the possi-
bility of instrumentalizing facts for political use sub-
stantially waxed, immersing us in post-truth politics
(Farrell 2020). That facts be inscribed (Latour and
Woolgar 1979) is an inevitable consequence of how
we need to deeply probe nature to produce scientific
evidence: facts are crafted through focused and rigor-
ous attention to the real world. The current circum-
stances favor, however, that facts be inscribed, and
sometimes even invented, for uses that are mostly
(sometimes, exclusively) political, rather than epis-
temic (Farrell 2020).

We can see such instrumentalization of facts for
political purposes in Donald Trump’s claim that hy-
droxychloroquine (HCQ) would allegedly be “one of
the biggest game-changers in the history of medicine”.
The basis for this claim was an open-label non-
randomized controlled clinical trial (Gautret et al.
2020), which has been harshly criticized for its limita-
tions and methodological flaws (e.g., Kim et al. 2020).
The exaggerated appreciation of preliminary, limited
results, which have been amplified in professional and
social media due to their political instrumentalization
led to drug shortages for patients who need it for
approved treatments, self-medication, even intoxica-
tion, and death. Other political figures, such as Jair
Bolsonaro, current Brazilian president, joined Trump
in the enthusiasm, while suspicion of hidden political
agendas and economic interests has been raised. The
implications have been very serious, with a decrease
in the adherence of people to public health measures
that are the only well-established means to control
the pandemic, such as physical distancing and isola-
tion (e.g., Wilder-Smith and Freedman 2020).

Clinical trials of other treatments were affected be-

INo clinical benefit from use of hydroxychloroquine

in hospitalized patients with COVID-19,

cause patients were so convinced of HCQ’s alleged
benefits that did not accept being treated otherwise
(Ledford 2020). And then the promises failed. Cur-
rently, most countries have reconsidered the endorse-
ment of HCQ for COVID-19 treatment, with some
exceptions, like Brazil. Moreover, the HCQ arm has
been interrupted in several large-scale clinical trials.
On June 5", the UK’s RECOVERY RCT announced
that recruitment into the HCQ arm had been stopped
due to the lack of benefit on 28-day mortality (pri-
mary endpoint), length of hospitalization and other
outcomes!. This was followed by the announcement
by WHO on June 17t" that the HCQ arm of the
SOLIDARITY Trial was being interrupted, based on
evidence obtained by the SOLIDARITY RCT itself
and the UK’s RECOVERY trial, and on a Cochrane
review of evidence on HCQ showing that this drug
does not result in reduced mortality of hospitalized
COVID-19 patients, when compared with standard of
care 2. In France, the Agence Nationale de Sécurité du
Médicament et des Produits de Santé (ANSM) com-
municated on June 18" the suspension of the HCQ
arm of the DISCOVERY RCT (as well as all HCQ
studies in progress in France) due to lack of efficacy .
On June 20" the U.S. National Institutes of Health
(NIH) announced the interruption of the ORCHID
clinical trial to evaluate the safety and effectiveness
of HCQ for the treatment of adults hospitalized with
COVID-19 as the evidence gathered showed that the
treatment does no produce harm, but provides no
benefit . The current post-truth political period is
quite far from what many might expect from the in-
crease in knowledge along the last 150 years. But
this expectation may not be well-founded in the end.
First, a balanced increase in knowledge in all relevant
fields to think the current circumstances does not fol-
low from increase in knowledge in general. The indus-
trialization of scientific knowledge production seems
to have entailed much more knowledge on how to in-
tervene on nature and ourselves than on how to prop-
erly appraise the risks and consequences of our actions
and how to be prudent enough in such interventions.

Second, history seems to teach us that we operate
based on "pulses” or "major events” that at a given
moment generate significant interest in science and
its discoveries. That is not necessarily accompanied,
however, by greater scientific literacy of the general
public, and, unfortunately, properly critical perspec-
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tive on scientific work and its relations to technol-
ogy and society on the part of scientists themselves.
Wars are examples of driving forces for high pulses
of interest in science. Rossiter (1985) analyzes how
North-American science, after the Second World War,
received great incentives, experiencing steady growth.
This is a trend that seems to accompany these mo-
ments in human history, as science is expected to
find answers to the new challenges created by major
events. However, at the times of post-truth politics,
science may be used not necessarily to find answers
only, but also to manipulate political discourse.

One might expect that these calamitous events
generate not only innumerable challenges, but also
opportunities for greater public understanding of
science, as well as increasing public incentives for
research. But there is no necessary entailment be-
tween these events and consequences. In 1989, Isaac
Asimov wrote to the Los Angeles Times, narrating
turbulent times when several studies indicated that
North-American students were illiterate in science
and mathematics:

(...) there are millions of people in the United
States who still firmly believe that every word of the
Bible is inspired and absolutely, literally true; that the
sun is moving and Joshua did command it to stand
still, and it did stop moving temporarily.

We can join Asimov in his regret, as there are
people who, after so many years of quality science,
pandemics, and wars, still defend, sometimes fanati-
cally, that the planet is flat, and vaccines are harmful
to our health! We are experiencing an unimaginable
even greater movement in this direction, which has
several causes, ranging from science education too fo-
cused on conclusions of scientific work, rather than
understanding how science works, to the appropria-
tion of facts as mere instruments for power struggles,
with shrinking interest in their truth value. We face
a devastating pandemic associated, in many coun-
tries, with coordinated instrumentalization of scien-
tific facts to weaken all efforts to control the dis-
ease, a phenomenon that also reveals scientific illit-
eracy among the public, decision-makers, and even,
professionals with higher education. This does not
exclude scientists, which may be illiterate on science-
technology-society (STS) relationships and the risks
that scientific studies are instrumentalized for polit-
ical use. Such illiteracy on STS relationships goes a
long way towards explaining how physicians fighting
on the front lines against COVID-19 may recommend
treatment with azithromycin, ivermectin, and chloro-
quine even without the support of scientific evidence,
merely grounding their recommendation on the weak
claim that ”people have improved”.

This scenario seems to teach that history repeats
itself in vicious cycles that need to be broken. If Dar-
win shared our current times, he would see scientists
being threatened simply because they did their work
judiciously; people denying science based on personal
beliefs and political interests, or worse instrumental-
izing science to their own political goals with no at-
tention to truth; suffering professionals going against
the grain of science, simply because they do not seem
to understand the scientific practices or STS relation-
ships; and thousands of frightened people who do not
understand science, because we still have not figured
out the best way to teach them about how it works
and how it relates to society, losing precious educa-
tional time packing up their minds with encyclopedic
curricula. Both scientists and laypeople should un-
derstand how crucial critical and informed debate is
for the objectivity of scientific knowledge, but that
the debate should be about ideas, not scientists them-
selves.
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