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comun es el lenguaje, que ha sido expro-
piado efectivamente por el especticulo,
que mantiene, sobre si mismo, el discurso
univoco y autoelogioso de la separacion.
La negacién del arché, ese plano inma-
nente saturado de mercancias, parece cami-
nar, para Di Cesare, en la direcciéon de un
impulso an-4rquico distinto del anarquismo
clasico, que se oponga frontalmente a la
territorializacién arquica del Estado. La
exofilia apostaria, pues, por operar fuera
de los margenes del arché estatal con la
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Communicating philosophy to broad
audiences is not always an easy task. Kostas
Kampourakis and Kevin McCain’s Uncer-
tainty—How it Makes Science Advance
(Oxford University Press, 2020) has the
merit of taking a complex philosophical
topic—i.e., how scientific practice and
knowledge relate to epistemic and psycho-
logical uncertainty —and make it accessible
to the general public. It also has the virtue
of reminding us philosophers of science that
our abstract discussions, when contextual-
ized and approached in the right way, can
be extremely relevant for social concerns.
What this book offers to the reader is a
clear, illustrative guide for understanding
that there’s knowledge, understanding, and
rationality in science even in the absence
of certainty—and, to an extent, precisely
because of it.

The book is organized into three parts
of five chapters each. The first block intro-
duces a series of topics that, overall, set the
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vocacion clara de recuperar lo comin: el
lenguaje y la ciudad, sede también de lo
otro que da forma a la pdlis. Recuperar
la ciudad significa, entonces, recuperar la
vida frente al trabajo asalariado; recuperar
el logos comunitario frente al especticulo
como forma de lo no-viviente.

Abraham Cea Niifiez
(Universidade de Santiago de Compostela)

Uncertainty. How it Makes Science Advance.

framework for accepting that certainty is
not required for knowledge —either scien-
tific or not—, and that trusting in science
is not, and should not be, related to being
certain. Psychologically, being certain pre-
cludes us from wondering and questioning
ourselves, thus leading to dogmatism. Any
psychological certainty about how the world
is can act as a barrier for inquiring about
it and being open to alternative possibil-
ities. Epistemically, it is an unachievable
goal, since we can never be secure that it
is impossible that we are wrong. While we
feel a need for our beliefs to be certain,
dealing with uncertainty should be a part of
our maturation process, and perhaps even
of our education systems, as the authors
defend (pp. 28-32). A key point for dealing
with uncertainty is to discern between those
things we know nothing about, and those
for which we have grounds to conceive their
probability of taking place. When we buy a
lottery ticket, it makes a difference to know
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how many tickets there are in total. Whether
we will win or not is uncertain either way,
but knowing our odds will allow us to make
more rational choices, such as not quitting
our job too soon in the expectation of having
the lucky ticket. When it comes to science,
this understanding of uncertainty translates
into a rational confidence in its progress.
Despite there being complex biases in scien-
tific methodology —it is a human enterprise
after all—, the authors make the case that
the self-correcting nature of science makes it
the best candidate amongst the possibilities
for deserving our trust and for helping us
deal with uncertainties.

The second part of the book articulates
a series of exemplar domains of science
where uncertainties are sometimes poorly
understood by the general public, leading to
misrepresentations of their actual scope and
focus. This comes in two extremes of trust
in science: distrust and overconfidence. Dis-
trust is exemplified by climate change (Ch.
6), vaccination (Ch. 7), and human evolu-
tion (Ch. 8), all areas in which uncertainties
about specific aspects are often overempha-
sized and taken to imply that the disciplines
are entirely untrustworthy. The complexity
ingrained in particular elements—such as
the prediction of weather details rather than
general climate trends, or the specifics about
when and how much Neanderthals interbred
with Homo Sapiens—is sometimes mistaken
for a lack of consensus about, and evidence
for, the bigger picture of these domains.
Interestingly, the authors point at the media
being an important misleading factor, when
in the search of an appearance of neutrality
it tends to show different positions about
the same topic. As they exemplify it, when
people face a debate between a scientist
warning of human-caused climate change
and a scientist who is skeptical about it, “[t]
hey typically are not told that the scientist
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speaking in favor of the consensus view

. is representative of thousands of other
scientists, whereas the dissenting scientist
is representative of just a handful” (p. 91).

We have clearly seen this problem in
the still ongoing worldwide COVID-19 cri-
sis. Some unavoidable uncertainties about
potential negative reactions to vaccination
for each particular individual at times have
eclipsed in the media the overwhelming
quality of knowledge on the efficacy of
vaccines for lowering death and hospitali-
zation rates. Setting—obviously relevant—
political and economic aspects aside, media
attention has often focused on the wrong
sources of uncertainties, contributing to
an image of chaotic research, similarly to
when apparently neutral debates on climate
change raise doubts about there being sci-
entific consensus about it. The fact that we
might win the lottery if we buy a ticket does
not undermine the fact that we all have thou-
sands of times higher odds of not having
the winning ticket. Similarly, the fact that
we might get a serious reaction to a vaccine
does not undermine the fact that we all have
thousands of times higher odds of not hav-
ing it. And the fact that we might still get the
disease despite being vaccinated does not
undermine the fact that our odds not to have
it, and the odds that it will be much milder,
are similarly much higher. This is a good
example of why Kampourakis and McCain
insist that not all uncertainties are the same:
knowing about the chances can really make
a difference.

On the other hand, overconfidence is
illustrated by genetic testing (Ch. 9) and
forensic science (Ch. 10). In these areas,
people often fail to understand that there
are uncertainties inherent to them that ought
to make us more cautious when it comes to
acting in accordance to particular results
obtained from them. For example, a genetic
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test may be able to detect with some —defi-
nitely not perfect—accuracy the presence
of a gene that is understood to be statisti-
cally correlated with a particular disease in
humans. In addition to a lack of knowledge
of the precise role of the gene when the
disease is present, the development of the
disease is by no means a necessary conse-
quence of having the gene. Nor is typically
the lack of it a guarantee that the disease will
not develop. In sum, people taking genetic
tests—an activity that is apparently becom-
ing more and more profitable in the last few
years—tend to underestimate the uncertain-
ties intrinsic to our understanding of the
role of genes in our health, magnifying how
much they will benefit from knowing their
so-called “genetic predisposition” to spe-
cific diseases.

The final block of chapters argues that,
far from being exceptions, the uncertainties
that these domains face are an unavoidable
part of scientific practice more generally.
Social aspects, complexity, and the nonex-
istence of one unique and definite “scien-
tific method” are universal ingredients of
scientific practice. Here is perhaps a point
where the book could have benefited from
mentioning differences, and not only sim-
ilarities, in methodologies across sciences.
Probably due to the previous expertise of the
authors, the examples drawn in the second
block all seem a bit too similar. They all
point at highly complex natural systems,
all biological except for the climate science
example. This can cast a doubt on whether
the same principles would apply to domains
such as fundamental physics—which is the
paradigm of so-called ‘hard science’—or
to social sciences—the paradigm of ‘soft
science’. While the latter are not even men-
tioned, physics is alluded to on several
occasions, but always through a superficial
lense that clashes with the general tone of
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the book —e.g., the mention of Heisenberg’s
uncertainty principle (p. 163) is a bit mis-
leading. The idea that there are ‘hard’ and
‘soft’ sciences, even if totally discarded in
academic circles, is a pervasive one in the
public. Perhaps being explicit about differ-
ences in things such as the level of mathe-
matization of different domains would have
been helpful for making the argument of the
book even more persuasive.

That concern aside, the last part of the
book makes it fairly clear that the ideal-
izations and limitations ingrained in our
scientific theories and models render both
explanations and predictions uncertain in
all the sciences. The latter are nonetheless
key components of what can be considered
the actual goal of science: understanding.
When we understand phenomena, we have
knowledge about it that we can use in expla-
nations and predictions about it. Recogniz-
ing the uncertainties in this knowledge only
fuels the engine that searches for an even
deeper understanding. This is how science
advances, namely by an awareness of what
are our uncertainties and how supported our
beliefs really are by evidence. Only this
awareness is capable of bringing new ideas
that are better in explaining and predicting
natural phenomena than those we already
accept in the scientific community.

Despite the unquestionable merits in this
pedagogical presentation, the book surpris-
ingly makes no mention to pseudoscience, a
matter that seems to me to be highly inter-
twined with its core argument. It is indeed
a mirroring problem in the trust in science
debate: that misunderstanding uncertainty
often leads to accepting pseudoscientific
perspectives. This is slightly different from
the “all goes” concern the book raises at a
point, while it has especially harmful conse-
quences. Believers of pseudoscience are not
mere science deniers or skeptics—like the
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anti-vaccine movement that is having such
an enormous impact these days. Neither are
they absolute relativists, believing that any
belief is as legitimate as any other. Pseudo-
science believers often defend the scienti-
ficity of their own dogmas, and they tend
to do so pointing at the uncertainties of real
science. For example, some seem to believe
that homeopathy would reach scientific
standards if put to test, but that not enough
homeopathy experiments are made because
it is a blindspot in our current theories and
researchers feel unjustifiably certain about
it not being a valid hypothesis whatsoever.
Here, the pseudoscience believer advocates
for the scientificity of her views by twisting
the significance of uncertainty in science.
Another concern this book raises to me is
that it is explicitly aimed at non-scientists in
the general public, while I believe it should
be aimed at scientists as well. In other words,
this is a book from two theoreticians of sci-
ence—a science education expert and a phi-
losopher of science—to both scientists and
the general public, but probably more stress
could have been made on this throughout
its pages. Of course, and as the book makes
clear, a good scientist should be already aware
of the uncertainties inherent to scientific prac-
tice. Nonetheless, most of the points made in
the book are by no means trivial for the sci-
entific community in general, that would also
benefit from learning about them in order to
be more self-aware and better communicate
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its work to the public. Trust in science also
depends on the scientific community being
transparent about its own uncertainties, thus
fully aware of them.

By no means these points undermine the
fact that this book translates the debate of
important philosophy of science questions
into a writing style that very much wel-
comes a non-specialized reader. The book
makes it plain that epistemic certainty is
simply not possible, a fact that renders psy-
chological certainty undesirable. But, quite
importantly, it also explains clearly how this
doesn’t mean that we should not be more
confident about some things than about oth-
ers, let alone that knowledge isn’t possible.
Instead, it advocates that we need to match
our psychological certainty to our epistemic
one—that is, we need to be rational—,
accepting that while our scientific knowl-
edge cannot be certain, it provides the best
understanding of nature that humankind has
come up with to date. As the authors state in
the last pages of the book, “recognizing that
science is trying to achieve deeper under-
standing of natural phenomena rather than
certainty helps us to appreciate the tremen-
dous success of science” (p. 204).

Cristina Villegas
(Konrad Lorenz Institute for Evolution and
Cognition Research)
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La obra titulada Senderos de descripcion.
Perspectivas teoricas y prdcticas diversas,
coordinada por Jests Ignacio Catald Gor-

gues y Fernando Ros Galiana, nos invita
a (re)considerar la nocién polisémica, pre-
sente y diseminada en multiples disciplinas,
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