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ABSTRACT KEYWORDS
There are various conceptions of objectivity, a characteristic of the Objectivity; facts; theory-
scientific enterprise, the most fundamental being objectivity as ladenness;

faithfulness to facts. A brute fact, which happens independently underdetermination; realism;
from us, becomes a scientific fact once we take cognisance of it  Yalues: aperspectival view;
. X faithfulness to facts

through the means made available to us by science. Because of

the complex, reciprocal relationship between scientific facts and

scientific theory, the concept of objectivity as faithfulness to facts

does not hold in the strict sense of an aperspectival faithfulness

to brute facts. Nevertheless, it holds in the large sense of an

underdetermined faithfulness to scientific facts, as long as we

keep in mind the complexity of the notion of scientific fact (as

theory-laden), and the role of non-factual elements in theory

choice (as underdetermined by facts). Science remains our best

way to separate our factual beliefs from our other kinds of beliefs.

[Submission for ‘Critical Perspectives on Science’,
Ed. Toescu and Tuboly; to be published in Latest
Articles when proofed & corrected but also kept

for the thematic issue by that title. - WM]

1. Introduction

The goal of this chapter is to present the concepts of fact and fact-based objectivity (as the
most intuitive conception of objectivity, among several others) in science. It intends to
show that facts are not just ‘out there” in the world, or that they do not ‘tell a story’
just by themselves, but that they are always embedded in an experimental, theoretical,
social, etc. context. While it does not intend to downplay the importance of facts or
objectivity in science - quite the contrary - it intends to show some of the potential
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problems and limits associated with simplistic claims to factual reporting or ‘following
the science’ often to be found in the general public, politicians and even scientists. By
introducing the reader (especially the early-career scientist) to some of these subjects
(in a necessarily partial and superficial way given the breadth of the subject and the
limited scope of this article), it hopes to make her more aware of the need for critical
assessment when dealing with them, and encourage her to look deeper into the issues
(or other relevant ones) mentioned here.

The plan is the following. The introductory section presents the various meanings of
objectivity, a characteristic of the scientific enterprise. The second section defines the
notion of fact in everyday experience and then in science, and contrasts it with opposite
or adjacent notions. The third section then expands the related concept of objectivity as
faithfulness to facts, and shows it limits. Finally, the conclusion summarises the discus-
sion and reaffirms the importance of facts and objectivity for today.

Before going forward, note that ‘science’ in this article means all the sciences in the
large (German) sense, including the humanities and the social sciences (Hansson
2017b), but, obviously, only the empirical (i.e. factual) disciplines or parts of disciplines
within that set. That means that (some, or part of the) sciences bearing on our mental
constructions (such as mathematics, logic, linguistics, literary studies, philosophy, etc.)
are excluded from the scope of this article.' Section 3.2 bears more specifically on
natural science (which is more amenable to laws and models).

1.1. Objectivity as a characteristic of science

Objectivity is a characteristic feature of science - probably the most important one
alongside that of truth. Science aims at objectivity, and is deemed objective, or at
least the most objective mode of inquiry into the world.> Objectivity is the source of
the authority which science enjoys in society, and a precondition of public trust in
science: it is one of the main reasons (alongside truth) why we value science. Thus,
objectivity can be conceived more precisely as (one of) the defining aim(s) of the scien-
tific enterprise (together with the pursuit of truth), if considered in itself, intrinsically;
and/or as a value, if considered in relation to us, who value it (in pretty much the same
way truth can be considered either as an aim, or the aim, of science, or as a value, see
Hicks 2014, 3272-3273).

Objectivity is a quality which can be used to qualify (as ‘objective’) knowledge claims
(i.e. results of scientific inquiry, or of observations or measurements), methods (processes
of scientific inquiry), or even people (scientists performing the inquiry). Objectivity has
much to do with truth (especially when it qualifies knowledge), but is nevertheless a
different concept (it would not make much sense to say that a method, and even more
a scientist, is ‘true’). It is focused on the way knowledge is gained, rather than on its
final formulation in a statement — which is subject to truth (or not).

Because of its central importance for science, understanding objectivity is necessary to
understand science itself, as well as its relationship with society. Objectivity is linked to

1| leave aside the issue as to which extent, or which parts of, these disciplines can be considered theoretical.
20f course, science or scientists do not have the monopoly of objectivity (for example, a judicial inquiry can also be said to
be objective), but this article is limited to this scope.
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many issues of the philosophy of science: realism; induction and confirmation; theory
choice and scientific change, to name just a few.

1.2. Different conceptions of scientific objectivity and common core

Historically, scientific objectivity has been a changing, culturally situated concept
(Daston and Galison 2021). In the last decades, many different conceptions of objectivity
have been proposed, and the multi-faceted nature of the concept is generally acknowl-
edged. Without pretending to be exhaustive, we can try to recapitulate some important
conceptions of objectivity as follows:

 Objectivity as faithfulness to facts (Reiss and Sprenger 2020, §2): this is the most intui-
tive, natural notion of objectivity, and the one which will be studied here.

e Procedural objectivity (Bedessem and Ruphy [2020, 635] who call it ‘Baconian’ objec-
tivity): it has to do with the epistemic quality and reliability of all the experimental and
cognitive techniques and processes deployed in a scientific inquiry.

e Objectivity as freedom from extra-scientific (i.e. social, political, economic, etc.)’
values (both individual and collective ones): in other words, freedom from explicit
non-cognitive biases, preferences or interests (related for example to ideological pre-
ferences, conflicts of interest or research misconduct).

e Objectivity as freedom from individual or collective implicit or hidden biases (such as
Longino’s (1990) ‘background assumptions’, which, according to her, any scientific
community implicitly holds, and which are imbued with extra-scientific values).

e From the collective point of view, objectivity as a feature of scientific communities and
their practices (Reiss and Sprenger 2020, §5), sometimes called intersubjectivity in this
respect (because the focus is on the knowing subject rather than on the object of
knowledge). Merton’s (1938, 1973) sociological norms® constitute a famous
example. In the same vein, for Longino (1990) transparent, critical discussions
between epistemic agents enable a better identification of errors, or situations in
which personal preferences or interests might override evidence. Such collective con-
ceptions of objectivity are also instrumental to all previous understandings of objec-
tivity, including objectivity as freedom from personal implicit biases, since the
confrontation with other perspectives enables to correct one’s own.

In the following, only this first understanding of the complex concept of objectivity —
objectivity as faithfulness to facts — will be analysed. To do so, we will first need to discuss
the notion of fact on which it is based. All other conceptions, which are not directly

3In general, intra-scientific (or epistemic, or cognitive) values (i.e. related to the pursuit of knowledge), such as internal or
external coherence of a theory (within itself or with other theories), empirical adequacy, simplicity, fruitfulness, etc., are
not controversial, and their influence is taken to be a normal part of scientific work (for example when deciding to
accept or reject a scientific hypothesis).

“These norms, which concern the social aspects of scientific inquiry, are: ‘universalism’ (scientific claims are assessed
according to impersonal criteria which do not depend on the personal or social qualities of the scientists); ‘communism’
(scientific findings are openly shared in the scientific community, and are not the property of specific individuals or
groups); ‘disinterestedness’ (scientists should not follow personal or extra-scientific — ideological, financial or other —
interests: the only things that matter are the advance of knowledge and peer acknowledgment); ‘organised skepticism’
(in science skepticism is a virtue and the scientific community does not accept a claim without due assessment and
subjects it to ‘detached criticism’, without consideration for tradition, religion or ideology).
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defined with respect to facts, will be left aside. The reason for this, apart from the fact that
it would be impossible to properly cover all these conceptions in the scope of one chapter,
is that all these latter conceptions of objectivity more or less indirectly rely on the notion
of fact.

1.3. Objectivity and scientific realism

More precisely, all these conceptions (even, to some extent, the last one, with the issue of
reproducibility’) have in common the core idea — present in the word objectivity itself -
that what is objective does not depend on us (the subject), but describes something
characteristic of the ‘object’® of our investigation (that which exists independently
from us, from our knowledge of it). This intuitive conception is nicely captured by
Whewell ([1840] 1847, 30):

[...] the part of a man’s knowledge which belongs to his own mind, is subjective: that which
flows in upon him from the world external to him, is objective. And as in man’s contempla-
tion of nature, there is always some act of thought which depends upon himself, and some
matter of thought which is independent of him, there is, in every part of his knowledge, a
subjective and an objective element.

Even social understandings of objectivity (as intersubjectivity) aim at identifying this
common (objective) feature of our knowledge, by ‘cancelling out” our personal idiosyn-
crasies, correcting our errors, enlarging our point of view, etc.” The very possibility of
such social conceptions of objectivity would be mysterious if there was not an indepen-
dent object towards which they are directed.®

Such core idea presupposes a minimally realistic stance, which acknowledges the inde-
pendent existence of the ‘objects’ — or rather, facts - which we study, independently from
our perceiving or thinking them (in other words, they are not pure constructions, they do
not depend solely on the subject of knowledge).” This, however, is only true to some

*The reproducibility of empirical research results requires that the idiosyncrasies of individual researchers are irrelevant to
reaching them, and that instead, an impersonal protocol enables any researcher to reproduce the empirical results of
another one.

5This term is not to be taken in the restricted, ontological sense of object (as en entity), but rather as the state of affairs,
the relationship between objects — in other words, the facts — which we investigate (see Section 2).

’Another way to put it is to say that a diversity of perspectives takes the place of the absence of perspective (the ‘view
from nowhere’, see below), in order to have at least the best possible replacement of the latter (increasing the number
of points of view decreases the probability of personal bias).

8If we exclude radical idealistic or relativistic conceptions, according to which scientific theories, instead of reflecting
reality, are nothing but projections of the structure of human mind onto reality, or social constructs reflecting
power (or interest, or other social) relations.

9The issue of (scientific) realism is different from, though clearly related to, that of scientific objectivity. It is a central issue
in the philosophy of science, which has given rise to an enormous literature (with many different definitions of what
scientific realism in fact means) and which lies outside the scope of this chapter (for an overview, see Chakravartty
2017). In a nutshell, scientific realism is realism about what is described by scientific theories, about their content
and what they say about the world. Scientific realism and anti-realism come in various types and degrees (for a classifi-
cation and ordering of various strands of scientific realism and anti-realism, see Stamenkovic 2015, §4.4.1). Very
roughly, realism about scientific theories claims that they aim at the truth and get closer to it, while realism about scien-
tific entities (such as atoms or genes) says that they really exist. Anti-realism about theories says they should not be
believed literally but are rather useful ways of prediction. Anti-realism about entities says they are useful intellectual
fictions (Hacking 1983). Here is not the place to argue for a particular stance in the realism debate. Let us just note that,
while some acceptations of scientific objectivity (such as freedom from hidden biases, or feature of scientific commu-
nities) do not necessarily presuppose scientific realism stricto sensu, they nevertheless rely on a minimal realistic stance
(if we exclude unreasonable radical idealistic stances), acknowledging that science investigates subject-independent
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extent, since we know (as Kant would put it) that we generally do not have access to
objects ‘in themselves’, but only in relation to ourselves, our senses, apparatuses,
languages, theories, etc. As Whewell ([1840] 1847, 24) says,

[...] a Factis a combination of our Thoughts with Things [of the external world] in so com-
plete agreement that we do not regard them as separate.

[...] Facts involve Thoughts, for we know Facts only by thinking about them.

Therefore, a more proper way to define objectivity may be to say that what is objective,
rather than (completely) not depending on us (since it does so in part), imposes itself onto
us in some way, independently of a particular subject, but not of all subjects who inves-
tigate the same world.

2. The concept of fact

In general a fact — a rather large and imprecise notion, which we will try to narrow down
to a more accurately defined concept - refers to something which happens in the world,
independently of us (this is what we will call a brute fact).'® In science a fact is generally
established thanks to experimental and theoretical means (and of course, thanks to our
sense data) — and therefore cannot generally be said to be completely independent of us
(this is what we will call a scientific fact).

2.1. In everyday experience

‘Fact’ is an ordinary word, designating everything that really happened or happens (poss-
ibly on a regular basis). It is somewhat synonymous with ‘event’ — but the term ‘fact’
insists on the reality of the matter: we thus talk of ‘matter of fact’. For example, we
can say that ‘it is a fact that we are in Paris now’, ‘it is a fact that days and nights alternate
at the surface of the Earth (except in polar latitudes)’. In general, we talk of facts to denote
single occurrences in space and time, but we can also use the word to designate (some-
what abusively) generalisations (including physical laws). Rarely, and even more abu-
sively, one can also talk of a fact to designate a valid conceptual or logical - i.e. not
empirical — statement (for example, ‘it is a fact that this argument is contradictory’, or
‘it is a fact that 2 +2=4’).

A fact does not designate an object (like a stone) but a relationship between objects
(‘this stone lies on the ground’), in other words, a state of affairs. Semantically, a fact
is designated by a sentence (in logic, a proposition), and not a single noun (in logic, a
subject) as an object is. This sentence (proposition) is true if it indeed corresponds to
a fact. Thus, the epistemological notion of fact is linked to the semantical notion of
truth, and is indispensable in the classical theory of truth as correspondence with the
world, according to which a proposition (first kind of entity) is true or false according
to whether or not it corresponds to a fact (second kind of entity).

facts (what will be called brute facts hereafter, the facts which science conceptualises being themselves called scientific
facts).

'Note again that acknowledging the existence of brute facts represents only a minimal commitment to scientific realism,
which says nothing of our belief in the content of scientific theories or models, in scientific entities or laws, etc.
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In everyday life it is usually possible to identify facts directly through our senses (for
example the fact that it is raining now at our place). In science, however, (scientific) facts
cannot generally be directly established by the unaided senses (see below). As we said
above (following Kant and Whewell), any fact identification already involves our mind
- and this applies to everyday facts as well. However, this is done immediately from
our sensations in everyday experience (where facts are directly perceived), in contrast
to science where establishing facts may be mediated by various experimental, instrumen-
tal and theoretical means (more about this below). A good analogy, taken and adapted
from Whewell (38),'' to illustrate fact identification in everyday experience and in
science, is that of reading a familiar language or deciphering an ancient, incomplete
inscription. If the letters or signs are the ‘observed facts’, to read and interpret them
into meaningful words and sentences (in other words, to establish the facts) requires
in both cases ‘a mental act’ (based on background knowledge represented by the alphabet
and language, what in science is the ‘theory’), but in the first case, this act is ‘unconscious’
and immediate, whereas in the second case it is conscious and iterative, we are clearly
aware of the gap between what we see and how we interpret it. Anyone can establish
immediately, thanks to her senses and without any specific knowledge, the fact that it
is raining now at her place - but it requires instruments and/or background knowledge
to make observations about the population of a given species in a given area, or to make a
measurement in a physical experiment, and to process this information for further scien-
tific work (e.g. in ornithology or particle physics).

Identifying facts and separating them from our attitudes towards them (e.g. our pre-
ferences, values (see 2.3.1), or intentions about what to do with these facts'?) is an essen-
tial requirement for us to be able to act in the world (Hansson 2017a, 2018). Thus, in our
minds, we distinguish our factual beliefs (what we believe to be facts) from our other
types of beliefs and feelings. If we mixed up our factual beliefs with our other types of
thoughts, we would have no way to separate facts from our reactions to them. This
may be what certain animals do (although we do not know much about how they
think), and what we might have done in the absence of language. As Hansson
remarks, such a conception is so natural to us that it is difficult to envisage something
else. We apply principles of theoretic rationality to these facts (we reason about them),
in order to reach practical rationality (to be able to act in the world), both at the individ-
ual and collective level. According to Hansson, the ability to separate (what we believe to
be) facts, and reason about them in relative isolation from other components of our
minds, makes us more successful in our practical dealings with the world and with
each other, has a survival value for us, and was probably developed because of the evol-
utionary advantage it provided us with. While we do not know much how other animals
think, and in particular if they are able to separate factual from other kinds of beliefs, this

"This analogy is inspired from Whewell (1840/1847), but he insists on the ‘conjectures’ which we make and which are
‘separate from the observed facts’ to which they are confronted, and to which they are ‘united as elements of one act of
knowledge when we ha[ve] hit upon the right conjecture’. This looks like hypothesis testing, whereas | just want to
show the difference between everyday facts and scientific facts (the latter explicitly requiring a theoretical interpret-
ation). Note that an everyday fact, which can be asserted directly by the senses, is not the same as a brute fact
which | mention hereafter, which is a fact happening independently of us, not necessarily directly ascertainable by
the senses.

215 other words, distinguishing what depends from us from what does not (see above).
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ability seems to be present in all kinds of human societies, in tribal as well as in modern
ones.

Separating factual beliefs is even more important at the collective level (in society)
than at the individual level. For beings like us who isolate factual components of their
thoughts, it seems advantageous to have a common repository of factual beliefs which
we share, in order to communicate, reflect and coordinate our actions. In an organised
process of collective decision-making such as the legislative process or the elaboration of
policy, this characteristic is particularly developed (Hansson 2018, 210), or should be. In
particular, this is what we (try to) do in science, which provides us with ‘a common repo-
sitory of reliable factual beliefs’.

Thus, distinguishing facts from our attitudes towards them represents the basis of our
everyday life and is also central in science. A science based on facts (further generalised in
the form of laws and principles) represents the ideal of scientific inquiry.

2.2. In science

In the same way as in everyday language, in science the term ‘fact’"?

can designate either:

e An individual event (located in space and time, except if we consider quantum
phenomena) - hence, it does not designate an object, but a relationship between
objects. For example can we say that ‘it is a (historical) fact that Napoleon died in
1821 on the island of Saint Helena’ (in history), or ‘it is a (physical) fact that the
object we dropped hit the ground of the lab at 13:36” (in mechanics).

e More rarely, and somewhat abusively, a regularity between individual events
(described by a general statement or a law) or a general property. For example, ‘it is
a fact that two identical electrical charges exert a repulsive force on each other’ (in
electromagnetism) or ‘it is a fact that a molecule of (normal) water is made up of
two atoms of hydrogen and one atom of oxygen’ (in chemistry).'*

In science, a fact can be observed, recorded, certified, i.e. can be the object of intersub-
jective agreement following a measurement, or a verification (Lecourt 2006, 486-491).
The identification of facts represents a central goal of science - and is instrumental in
achieving objectivity, a higher-level goal: science has to do with uncovering, and estab-
lishing, the facts. Science can be described as a ‘fact-finding [and we should add, fact-
based] practice’, and the scientific corpus as ‘a social repository of factual statements’
(Hansson 2017a, 2018). The increasing diversity of facts discovered implies the increas-
ing diversity of scientific disciplines, as the history of science testifies, which is a history of
the division of labour of the human mind applied to the knowledge of reality.

30ne can sometimes find the rather unclear expression of ‘scientific fact’. It would be more accurate, and less misleading,
to say a scientifically established fact. Such expression makes clear that facts are established in science thanks to an
experimental and theoretical apparatus, and are not just ‘out there’ waiting to be discovered. However, for the sake
of simplicity, | will often use the former expression. There is also the idea, in the expression ‘scientific fact’ (or scien-
tifically established fact), of the authority conferred by science to this fact, whose reality has been validated or
confirmed by science — but this is an aspect left aside here.

"Here | just consider the level of generality of statements designating ‘facts’, and leave aside the question of their epis-
temological status (obtained by induction, from purely perceptive facts or theoretically and instrumentally laden facts,
etc.).
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A scientific fact - i.e. a scientifically established fact - is measured, corrected, stated,
elaborated in a rigorous language, and the statement of its reality and its meaning pre-
suppose its link with other facts, laws, theories, etc. i.e. its insertion in a(n) (experimental,
instrumental, theoretical, linguistic, etc.) system. Scientific facts are not established
through immediate sense data but are, to some extent, instrumental, experimental, theor-
etical, etc. constructions - of course they are not only that. They can be established only
once the scientist has elaborated a research perspective, with the help of already available
experimental and theoretical frameworks. Scientific facts depend on their correct
interpretation in order to be understood: for example, if you cannot read the relevant
instrument(s) and/or interpret the results theoretically, you cannot understand the fact
in question (Duhem [1906] 1981)."

Note that the description of science as a fact-finding,'® and fact-based, activity is not
contradictory with the claim that there is generally no (scientific) fact independent from
any (experimental, theoretical, etc.) presupposition. Of course, (brute) facts exist inde-
pendently of us, even if we do not observe or measure them. This does not contradict
the claim that (scientific) facts are only ascertainable thanks to some experimental and
theoretical apparatus. In other words, it is a just a matter of distinguishing brute facts
from scientific facts, with the latter referring to the former (this is what we mean when
we say that observations represent, or give an account of, the facts). The state of
affairs originally measured exist independently of us (the brute facts), only we have
access to them in a mediated way (the scientific facts). For example, if a star explodes
somewhere in the Universe and we are aware of it, clearly something happens indepen-
dently of us (the brute fact); nevertheless we have (cognitive) access to it only through
our measuring instruments (and ultimately our sensory data provided by, e.g. our
eyes), observational set-ups and theories (this is the scientific fact). In general, ‘fact’
used without further specifications means brute fact, that which happens independently
of us and from which we try to give an account.

2.3. Related notions

2.3.1. Fact vs. value

A fact is classically to be distinguished from a value. Although some authors put into
question this distinction (a subject lying outside the scope of this article), this distinction
nevertheless remains necessary both in science and in everyday life (see 2.1). Classically,
judgements (or statements) of fact can be right or wrong, according to whether they
match what is observed in the world (e.g. T am in Paris now’). On the other hand, judg-
ments of value are normative judgments which stipulate a norm, a rule of conduct (e.g.
‘you should not steal’) or evaluative judgments which evaluate (i.e. blame or praise)
someone or something in reference to a norm (e.g. ‘Donald Trump was not worthy of
being President of the United States’)."” These two types of judgment belong to two fun-
damentally different realms, what there is (factual statement) and what should be

>We will see this in more detail below, with the concepts of theory-ladenness as well as underdetermination.

"6To establish and describe the facts is not, of course, the sole aim of science — which also aims at their systematisation,
causal explanation and prediction, among other things.

7Some authors equate judgments of value with evaluative judgments (which presuppose normative judgments), and
consider normative judgements as a separate category.
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(normative statement), respectively. If we maintain the classical distinction between fact
and value, there is no way to derive the one from the other, either way (Hume [1739-40]
2009; Weber 1949; Bueter 2021):

o from is to should: what the world is like does not justify what the world should be (a
thing being the case does not mean that it should be the case);

o from should to is: what the world should be is independent from what the world actu-
ally is (the world is not necessarily what we would like it to be).

Transposed to science, this distinction means that:

e science (which tells us what is) cannot ultimately tell us what should be (even if it can
inform our reflection for doing so, for example in public policy making);

» we should not let our preferences illegitimately influence our scientific practice (even if
values can have a legitimate influence in some cases).'®

2.3.2. Neighbouring notions

Since a fact refers to that which happens in the world (either completely independently of
us, in the brute sense; or as identified by our experimental and conceptual means, in the
scientific sense), it has to do with the empirical, with that which is real (this is what we
mean when we use the adjective ‘factual’). Thus any notion related to this idea more or
less overlaps that of fact. We can mention very briefly some neighbouring notions:"’

e Experience: our perception of the world through our sensations (hence the
expressions ‘perceived’ or ‘sensory’ experience), or the practical knowledge gained
by it.*

e Observation: the acquisition of information through the senses and/or through scien-
tific instruments.

e Data: any kind of information stored in whatever form; when we talk of empirical
data, we mean data coming from experiments, and data refers to the recorded
result (typically numerical values).

» Evidence: a complex notion (see Kelly 2016), much used in the philosophy of science,
as well as in judiciary contexts; when we talk of evidence we have in mind the idea of
proof, we refer to the fact that we will use this material to justify our belief. It usually
means any kind of empirical data.

Although they should be stricto sensu distinguished, the notions of observation, data
and evidence happen to be used more or less indistinctly, especially regarding (empirical)

"®The question of values in science has given rise to a specialised literature which lies outside the scope of this article (for
an overview, see Elliott and Steel 2017).

"“Note that, as everything in the philosophy of science, these notions are debated and do not have consensual
definitions.

20| cannot go into the details of these notions here. In brief, sensation is the process of sensing our surroundings using the
five senses while perception is the process of interpreting the acquired sensations. In philosophy, experience is often
taken in the sense of a higher-level knowledge rather than just sensations or perceptions. For example, according to
Aristotle experience comes from generalisation of repeated memorised perceptions.
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data and (empirical) evidence. Since these terms relate to the core idea of empirical infor-
mation, such confusions do not seem to be misleading.”' Similarly, the notion of (scien-
tific) fact can, according to how it is used, designate any of these notions, by more or less
abuse of language. For example, we can typically:

e talk of theory-ladenness22 of (scientific) facts (instead of theory-ladenness of
observation);

o talk of underdetermination of theory by fact (instead of underdetermination by evi-
dence or data);

 say that we rely on facts to make up our minds (instead of evidence or data).

Nevertheless, the notions of observation, data and evidence stricto sensu designate
specific aspects of scientific facts, and of how they are used in scientific inquiry. Thus,
it would be more correct to say that they represent (various aspects of) facts.

3. The concept of objectivity as faithfulness to facts

As we have seen, the most intuitive definition of objectivity is based on facts: as Reiss and
Sprenger (2020) aptly put it, objectivity is conceived as ‘faithfulness to facts’ — by which
we mean brute facts. What is objective in this sense is what is factual, i.e. that which exists
independently of us, of our thinking or knowing it (Lecourt 2006, 819). It is a positive
definition of objectivity, insisting on giving an account of the facts, as opposed to negative
definitions insisting on avoiding the influence of particular perspectives, values, goals,
biases and interests.

3.1. The aperspectival view

The conception of objectivity as faithfulness to (brute) facts presupposes that facts are
‘out there’ in the world, that they can be ascertained independently of any particular per-
spective. It is a very natural conception, the one which we all rely on in our everyday
experience, as well as in science — which is ‘nothing more than a refinement of everyday
thinking’ (Einstein 1936, 349; see also Hansson 2020, §1). In science, this conception pre-
supposes that facts can be discovered, analysed and systematised independently of the
perspective of the individual scientist. The following three conceptions all illustrate
this idea (which has also been endorsed by several empiricist philosophers of the twen-
tieth century, such as Rudolf Carnap, Carl Hempel, Karl Popper, or Hans Reichenbach),
as indeed their names illustrate.

3.1.1. The ‘point of view of no one in particular’
Reflecting on the new theory of relativity, physicist Arthur Eddington (1921, 30-44)
introduces this expression to designate an objectivity which would make abstraction of:

1By contrast, there is an abundant literature in epistemology and the philosophy of science which carefully distinguishes
between all these different notions and studies their mutual relationships. For the present discussion, it is sufficient to
take these notions as more or less interchangeable.

22For this notion, as well as underdetermination, see section 3.2.
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o the position of the observer: for example, we can think of a chair seen form all perspec-
tives, and get a mental aperspectival picture of it. In everyday experience, this is
achieved thanks to our two eyes which enable us to perceive relief. In physics, this
is achieved thanks to the three-dimensional instantaneous Newtonian space. It is
the point of view from nowhere in particular, from a super-observer who can see
all locations at once (Fine 1998).

« the motion of the observer: according to Eddington, we could perhaps see this intui-
tively, combine it into one mental picture, if we had two eyes moving with different
velocities with respect to each other. In physics, taking into account all possible
motions of the observer is performed through integration of time with space, in the
four-dimensional manifold of relativity theory.

 the magnitude (size) of the observer: for Eddington, we could perhaps intuitively see
this if we had two eyes of different sizes. In physics, this is achieved through gauge
transformations in Weyl’s (1918) unified field theory, intended to unify electromag-
netism with gravity.

This mathematised conception of objectivity is of course particularly suited to physics.
Indeed, Eddington warns that it is valid only in physics, and that more points of view may
be needed to reach an even fuller appreciation of objectivity.

3.1.2. The ‘view from nowhere’

This expression, taken from the title of Thomas Nagel’s (1986) book, has become famous
in the philosophy of science. It corresponds to the intuitive conception of objectivity
according to which what is objective (the objective qualities) is that which does not
vary according to the perspective. Our everyday experience constantly presupposes,
and motivates, such a distinction between qualities which vary with changes of perspec-
tive and qualities which remain constant through changes of perspective - the objective
qualities — and can therefore be considered as intrinsic to the object. For example,
although the apparent size of the house towards which I am walking changes, I
assume that the intrinsic size of the house does not. If I close my eyes and do not see
the house anymore, I assume it is still there nevertheless (Reiss and Sprenger 2020).

According to Nagel (1986, 14), objectivity is gradually reached in three steps:

1. we realise that our perceptions are caused by the action of things on us, through our
bodies;

2. we realise that since the same things can also produce effects on other things and can
exist without producing perceptions at all, ‘their true nature must be detachable from
their perceptual appearance and need not resemble it’;

3. we then ‘try to form a conception of that true nature independent of its appearance
either to us or to other types of perceivers’.

Nagel’s conception starts with, and is grounded in, our perceived, everyday experience
(in contradistinction to Eddington’s), but can also be extended to science. Indeed, Nagel’s
conception is not only ‘centerless’ (abstracted from our particular point of view), but also
‘featureless’ in the sense that it abstracts from any perceptions (not only ours, but any
human perception), i.e. it abstracts the ‘secondary qualities’ of the world (‘how it
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looks, feels, smells, tastes or sounds’) and keeps only the ‘primary qualities’ (such as
‘shape, size, weight, and motion’) which are thought of ‘structurally’ (1986, 14).%

3.1.3. The “absolute conception’ of the world’

A similar view is expressed by Bernard Williams’ ‘absolute conception’. It ‘represent[s]
the world in a way to a maximum degree independent of our perspective and its
peculiarities’, the world ‘as it is independent of our experience’, as opposed to ‘as it
seems to us’ (1985, 138-139). As Williams remarks, such a conception of objectivity
can meaningfully explain ‘a convergence characteristic of science, [...] a convergence
on how things (anyway) are’. It can also ‘explain how it itself, and the various perspectival
views of the world, are possible’ (1985, 139). Like Eddington, Williams also makes it clear
that this conception applies only to scientific knowledge (as opposed to any type of
knowledge, and, most importantly, to ethical thought).

3.1.4. Strengths and limits of the aperspectival view

The aperspectival view illustrated by the previous conceptions is linked to various
degrees®* with scientific realism, the view that science really describes the content of
reality. It corresponds to our everyday worldview, and is often endorsed by scientists.
It is natural to endorse this conception, inasmuch as it provides a unique and unified
account of the world (against pluralism), and a basis for articulating different perspec-
tives and arbitrating between conflicting viewpoints. The aperspectival view seems the
most intuitive and efficient conception to explain the world, predict phenomena, manip-
ulate and control them, and settle disagreements, as Reiss and Sprenger (2020, §2.1)
remark.”” For the layman as well as the working scientist, it is understandable not to
put into question this simple, commonsensical picture, because it is indeed efficient, to
a large extent justified, and, more prosaically, by lack of time or interest.

However, while acknowledging the main (realistic) claim of this aperspectival view —
that science represents facts - it is also important to understand its limitations. More pre-
cisely, two well-known issues in the philosophy of science limit the claim that science
provides an aperspectival picture of the world, an objectivity as faithfulness to (brute)
facts: the theory-ladenness (or theory-dependence) of observation, and the underdeter-
mination of theory by evidence. These issues show that the relationship between scientific

ZThe terminology here is Nagel's. In philosophy, since Descartes the notion of primary quality is often defined as a mode
of the res extensa, that is: shape, position, motion, extension — but not weight. Descartes and his direct followers (the
inventors of the distinction primary/secondary qualities) believed that the only properties that could be formalised or
mathematised were the chrono-geometrical ones (according to Descartes), or a little more (for Newton: also: mass,
force ...). Since nineteenth-century psychology and psychophysics, and thanks to contemporary neurophysiology
and phenomenology, we know that the so-called ‘secondary qualities’ (like colour, taste, etc.) can also be studied
with structural and mathematised methods.

2*While Nagel's and Williams’ conceptions are compatible with a strong scientific realism, Eddington’s and Weyl's con-
ceptions illustrate a weaker conception, which, following Kant, can be called ‘empirical realism” and is associated with
‘transcendental idealism’. Roughly speaking, that means that, while they do not put into doubt the existence of a mind-
independent reality and (to a more or less great extent) mind-independent facts, they consider scientific theories as a
cognitive way for the knowing subject to apprehend reality rather than as designating external, mind-independent
aspects of this reality.

ZConversely, their anti-realist objections seem far-fetched and implausible. According to them, the aperspectival view is
‘at best sufficient but not necessary’ to fulfil these goals. They propose for example to ‘settle disagreements by impos-
ing the rule that the person with higher social rank or greater experience is always right'. One sees immediately that
such strategies belong to unrealistic armchair philosophy. The last domain (manipulation and control of phenomena)
even more requires a realistic approach.
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theories, hypotheses or models*® on the one hand, and empirical facts on the other, is not
simple and unambiguous, but complex.

As Reiss and Sprenger (2020, §2.3) remark, the fact that this relationship is proble-
matic should not surprise us, inasmuch as scientific theories contain highly abstract
claims remote from sense experience: since they pretend to provide an aperspectival
view of the world, and since sense data is always perspectival, they must describe a
world different from sense experience. Such a view, however, presupposes that facts
themselves are ascertainable by sense experience, but we have started to see above
(with the notion of scientific fact) that this is generally not the case. The experimental
facts used in science are not ascertainable directly through sensations: rather, they are
often unobservable to the unaided senses, and/or established through complicated pro-
cedures of measurement and experimentation, which require knowledge of the under-
pinning theories.

3.2. Theory and facts

It is generally granted that scientific knowledge grows by gradually approaching the
truth, by becoming more objective, more faithful to facts. Indeed, no scientific theory
is definitive: scientific theories change, are replaced by better ones, in order to provide
the best account of facts. Empirical scientific knowledge is never definitively ‘proven’
as is purely logico-mathematical knowledge, it is only more or less confirmed or corro-
borated and thus always in principle liable to revision (although in practice, we consider
the vast majority of it as beyond reasonable doubt, in order to focus our inquiry on the
small, uncertain part of it which we intend to investigate).

This conception of scientific progress and change presupposes the concept of scientific
objectivity as faithfulness to facts. Between competing theories, we select the one which
best represents facts. To do so, we test theories by comparing their implications with
observations, and we verify which one is correct. This verificationist view was very
popular in the first half of the twentieth century (with the philosophical movement
known as logical empiricism). In this conception, observations (which would allegedly
be stated in a neutral, theory-independent language, as logical empiricists hoped)
should enable us to verify which theory is correct, and to decide between competing
theories.

3.2.1. Theory-ladenness of observations

However, against this conception, many authors have shown the reciprocal interactions
between observations and theory: observations do not only influence theory (in the sense
that they enable to choose which one is correct), but theory also influences observations
(in the sense of making observations possible in the first place). The most famous pro-
ponents of this conception are Hanson (1958) and especially Kuhn (1962). In his
seminal Structure of scientific revolutions, Kuhn argues that scientists’ daily work of
‘puzzle solving’ (or ‘normal science’, in contradistinction to what he calls ‘scientific revo-
lutions’, where paradigms are replaced) takes place within ‘paradigms’ (from the Greek

2 the following, | will only talk of theories, in a very general sense including hypotheses and models (namely, as a
statement or system of statements intended to explain and predict facts).



14 PHILIPPE STAMENKOVIC

parddeigma meaning example, model). A paradigm is a specific (scientific) conception of
the world which comprises theoretical and methodological presuppositions, but also
experimental techniques, relevant problems to be solved, etc. It also has a sociological
role: the adhesion to a paradigm constitutes a given scientific community. Kuhn’s orig-
inal concept of paradigm was criticised for its numerous meanings. Kuhn subsequently
focused its meaning in the restricted sense as a (set of) problem(s), together with its
(their) solution(s), which serves as an ‘exemplar’ or model of problem solving,27 in
analogy with which further research must be pursued.”®

Such paradigms are not easily invalidated by observations because the latter are
theory-laden: according to Kuhn, any observation is already laden with theoretical
assumptions part of the ruling paradigm, which a scientist has in mind when studying
reality. This means that:

1. The meaning of observational concepts is already influenced by theoretical assump-
tions. For example, the concepts of mass or length have different meanings in New-
tonian or relativistic mechanics. In other words, there is no neutral, theory-
independent observation language (as logical empiricism thought). Thus observa-
tional reports cannot serve as impartial, purely factual arbiters between different the-
ories to decide which one is faithful to reality.

2. What is more, according to Kuhn, the very perception of a scientist also depends on
the paradigm she is working in: our own sense data are structured by a theoretical fra-
mework. For example, Tycho Brahe, who lives in a world structured by the geocentric
paradigm, sees the Sun rise, whereas Kepler, who lives in a world transformed by the
Copernican revolution, sees the Earth rotate around an immobile Sun.*® This makes
even more remote the possibility of assessing which theory or paradigm is more faith-
ful to facts, more objective.

Ultimately, Kuhn (and Feyerabend) go as far as to claim the ‘incommensurability’ of
(literally, the absence of common measure between) different paradigms, and in particu-
lar, scientific theories. This is due to that fact that one cannot judge a paradigm from an
absolute vantage point: all one can do is leave one paradigm to embrace another. Since we
necessarily experience reality through ‘paradigms’, there is no direct, absolute knowledge
of it. All we can do is take off the ‘glasses’ of one paradigm for the ones of another para-
digm, we cannot look directly at reality. This very strong, relativistic claim is criticisable,
of course. Taken literally,”® it would mean that we are not able to compare different

ZKuhn mentions as paradigms Aristotle’s analysis of motion, Ptolemy’s computations of planetary positions, Lavoisier's
application of the chemical balance, or Maxwell’s mathematisation of the electromagnetic field. Such paradigms are
typically to be found in classical articles or books, such as Aristotle’s Physica, Ptolemy’s Aimagest, Lavoisier’s Traité élé-
mentaire de chimie, or Newton's Principia Mathematica. Such texts contain not only new theories and laws, but also their
applications to the solutions of exemplary problems, together with the required mathematical and/or experimental
techniques for doing so.

28Eor Kuhn, ‘normal’ science (which is a product of the community, not the individual researcher) is learned, and then
practised, through problem solving, in analogy with the ruling paradigmatic problem, which is accepted dogmatically
by the community. This enables scientists to focus their efforts on elaborating the details of the research avenues in line
with the paradigm (which is more general), instead of questioning it.

290f course, we must object that Kepler sees the Sun rise just as Tycho Brahe does, but that he can think that this move-
ment is only apparent, and that in fact, the Earth rotates around the Sun. The former action is immediate perception,
the latter is an intellectual reflection (which requires some intellectual effort).

30Kuhn and Feyerabend later on took care to clarify and moderate this claim (Oberheim and Hoyningen-Huene 2018).
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scientific theories (for example, to take Kuhn’s typical example, Newtonian and relativis-
tic dynamics) and that we cannot identify any progress between them — which in fact we
can, as scientific practice constantly illustrates.

Kuhn’s work illustrates the fact that there are two types of theory-ladenness which
must be carefully distinguished:

« the theory-ladenness of experimental facts or observations (which is uncontroversial);
¢ and the theory-ladenness of perception (a controversial and more radical thesis).

Since the seminal work of Duhem ([1906] 1981), the theory-ladenness of experimental
facts or observations has become commonplace. Duhem identifies two stages in a physics
experiment: pure passive observation of the phenomena, which can be performed by the
layman even if he does not understand the experiment; and their interpretation, which
requires knowledge of the underlying physical theories, and which is required in order
to understand the experiment. Thus,

A physical experiment is the precise observation of a group of phenomena, accompanied by
the INTERPRETATION of these phenomena; this interpretation substitutes the concrete
data really gathered by observation with abstract and symbolic representations which cor-
respond to them in accordance with the theories admitted by the observer. (Duhem
[1906] 1981, 221, my translation)

Note that the theory-ladenness of experimental facts or observations should not be seen
as a threat to scientific realism, as various authors have shown (see e.g. Popper [1934/
1959] 2005; Shapere 1982; Hacking 1983). The theory-ladenness of experimental pro-
cedures is not a problem for theory testing, since the theoretical assumptions underlying
experimental procedures are some of the best verified theories that science has produced.
As Whewell ([1840] 1847, 46) writes, ‘Theories become Facts, by becoming certain and
familiar: and thus, as our knowledge becomes more sure and more extensive, we are con-
stantly transferring to the class of facts, opinions which were at first regarded as theories.’
In general, theory-ladenness is not a problem as long as the theory doing the testing (pre-
supposed by experimental facts/observations) is independent from the theory being
tested (present in the theoretical claim under scrutiny). For example, Hacking (1983,
209) has convincingly shown that the way we control and create microscopic phenom-
ena, how we use instruments based on entirely different physical principles to observe
the same structures, our good understanding of the physics underlying our building of
the microscope, the converging observations from other disciplines, all lead us to
believe in the reality of the microscopic phenomena observed.

While the thesis of the theory-ladenness of perception is more controversial and has
been criticised from different viewpoints, it is not considered to be a problem for theory
testing neither. Hacking recalls that many important observations in the history of
science were not theory-laden. In modern science, we seldom observe with the
unaided senses — but rather with instruments. Today science does not rely anymore
(or only marginally) on perceptual experience, as the empiricist tradition claimed, but
rather on evidence and data (see e.g. Shapere’s (1982) account of a particle physics exper-
iment). The efficacy of a laboratory for acquiring data does not depend on observant
experimenters (as in nineteenth-century science), but rather on its powerful technical
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Figure 1 Miiller-Lyer illusion.

and information technology means, which enable a proper treatment of data (far from a
purely passive interaction with nature, see Barberousse, Kistler, and Ludwig 2000). Other
arguments, coming from cognitive science, cast doubt upon Kuhn’s and Hanson’s thesis
of theory-ladenness of perception. According to Fodor (1983), the mechanisms respon-
sible for our perceptions (whether visual, auditive, tactile or kinaesthetic) are modular,
i.e. they are influenced neither by background assumptions of the subject, nor by any
information not coming from the sensory modularity in question. The Miiller-Lyer illu-
sion (see Figure 1) is a famous example of the fact that our background knowledge does
not influence our perception: although we know the two lines have the same length (AB
= BC), we still perceive the illusion that they do not. Although the empirical debate about
the modularity of human vision is still open, many results in various disciplines tend to
show the functional specialisation of human vision (Barberousse, Kistler, and Ludwig
2000).

3.2.2. Underdetermination of theory by evidence

There is a second issue jeopardising the idea that our theories faithfully represent facts.
Evidence never completely determines theory. Neither positive results (when the theory’s
predictions are verified) nor negative results (when they are not) allow unambiguous
inferences about (the verification or the falsification of) the theory (Reiss and Sprenger
2020; Stanford 2021):

e A positive result can obtain even if the theory if false, due to some alternative theory
that makes the same predictions’: this is ‘contrastive underdetermination’ (also
known as the underdetermination of theory by data). For any given body of evidence
confirming a theory, there might be other theories which are also well confirmed by
that same evidence. Schematically, we start from evidence and infer a theory from
there.

A negative result might be due not to the falsehood of the theory but to the falsehood
of auxiliary assumptions*: this is ‘holist underdetermination’ (also known as the
Duhem, or in its radical version Duhem-Quine, thesis). Our inability to test hypoth-
eses in isolation leaves our revision of the theory underdetermined in response to dis-
confirming evidence. Here, we start from a theory and confront it to new evidence.

Holist underdetermination illustrates the claim that hypotheses or theories can only
be tested in groups, never in isolation - a position called holism, from the Greek hdlos

3"In other words, two different (even contradictory, to some extent) theories can account for the same facts: they can be
logically incompatible but empirically equivalent.

$2Note that while contrastive underdetermination can be seen as a theoretical, rarely encountered problem for scientists
(mostly encountered in highly sophisticated mathematised physics), holist underdetermination is a common methodo-
logical problem which they can encounter in their daily practice.
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(all, whole, entire). According to Duhem (1981), this is because we can derive empirical
consequences from a hypothesis or theory only if it is conjoined with many other hypoth-
eses or beliefs (about the world, how measuring instruments operate, interactions
between objects in the original field of study and the wider environment, etc.). For
this reason, when an experiment fails, we do not know whether the fault comes from
the hypothesis to be tested or from an auxiliary hypothesis or belief. For example, if
we want to test Newton’s laws of motion for the planets of our solar system by comparing
them to observations, we need to assume the number of planets, their masses (and the
Sun’s), some conditions of observation related to the Earth’s atmosphere and the
working of our telescope, etc. Any of these assumptions may be false. This is why, accord-
ing to Duhem, there is no ‘crucial experiment’ enabling to decide between two competing
hypotheses or theories in physics (instead, Duhem recommends to use one’s ‘good sense’
for establishing, on the basis of empirical results, the truth or falsity of a theory or
hypothesis).

Duhem’s holism has been extended by Quine (1951): not only can no isolated hypoth-
esis be tested experimentally in science (here Quine takes inspiration from Duhem), but
any statement (even the laws of logic) can be revised. According to Quine, all of our the-
ories in the mathematical, natural, social and human sciences form a ‘corporate body’
which is confronted to experience as a whole, and

which impinges on experience only along the edges. Or, to change the figure, total science is
like a field of force whose boundary conditions are experience. A conflict with experience at
the periphery occasions readjustments in the interior of the field. [...] But the total field is so
underdetermined by its boundary conditions, experience, that there is much latitude of
choice as to what statements to reevaluate in the light of any single contrary experience.
(Quine 1951, 42-43)

Without going into the details of the Duhem and Duhem-Quine (holist) underdeter-
mination theses, it is clear that the latter, amplified version is not only very abstract but
also very radical - something Quine himself later regretted, who instead promoted a
‘maxim of minimal mutilation’ of our system of knowledge, particularly excluding revi-
sion of mathematical knowledge, which would reorganise the system of knowledge much
too drastically (see Zammito 2004, 23). We usually know what to do because we try to
preserve some epistemic virtues such as simplicity, scope, in addition to conformity
with experience, and we try to minimise the number and importance of beliefs we
need to abandon and we are reluctant to sacrifice central, core beliefs.

In fact, the radical anti-realist implications of holist underdetermination are countered
essentially for the same reasons than for theory-ladenness: the testing theory (the one
relied upon in our instruments and/or auxiliary hypotheses) is different than the
theory being tested, and the former is generally well established. Furthermore, there is
a reciprocal interaction and support between them (Hacking 1992). Thus, while
history of science does provide some examples of auxiliary hypotheses modified in
order to salvage a theory, ‘it simply cannot be presumed that there will always be
some logically possible formal accommodation of an anomaly which preserves evidential
equivalence between competing explanatory theories’ (Greenwood 1990, 568).

Regarding contrastive underdetermination (or underdetermination of theory by data),
Quine alternates between two versions, a weak one and a strong one (see Zammito 2004,
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25-33). The weak version (of empirically equivalent and logically incompatible theories)
holds that for a given theory compatible with a given body of evidence, one can always
conceive of another theory also compatible with that body of evidence but logically
incompatible with the former theory. This weak version is unproblematic in a sense illus-
trating the fallibilism of empirical science, of scientific theories in the making. But the
strong version (of global underdetermination of theory by data) extends the previous
version to all possible evidence. The strong version is therefore illegitimate since it pos-
tulates a priori an end to scientific inquiry which is by definition open-ended (Murphey
1992), and since it equates logical and semantic possibility with epistemological possi-
bility, and neglects actual scientific practice, where the superiority of a theory over its
rivals can be established (Laudan 1990; Laudan and Leplin 1991). The stakes are high
since the underdetermination thesis has been used (often in its weak version then
unduly used to support consequences from the strong version) by many post-positivist
philosophers in support of a relativistic stance where every theory is as well supported
by evidence as any of its rivals (Zammito 2004, 30-33). In the end, it is an empirical -
not a priori — matter whether underdetermination of theories occurs.

To sum up, contrastive and holist underdetermination show that there is a kind of gap
between evidence and the theory supposedly supported by it.>> However, this gap can be
bridged thanks to values, which supplement evidence. Indeed, theory appraisal is a
complex form of value judgment — be it cognitive values such as internal coherence of
a theory or external coherence with other theories, simplicity, fruitfulness, etc. (e.g.
Kuhn 1977; McMullin 1982), or non-cognitive values such as social or political values
(especially for sciences which are policy-relevant, such as medical or climatic science).
Thus, the ideal of scientific objectivity as aperspectival, as pure faithfulness to facts, is
untenable: scientific theories are a joint product of factual and non-factual elements —
the scientists’ value judgements. This does not mean that facts are not important in
theory choice, or that value judgments have more importance than facts, but it does
mean that value judgments are inescapable to some extent. This, in turn, does not necess-
arily represent a threat for the objectivity of science (e.g. Hansson 2017a, for a rigorous
model of incorporating non-cognitive values in science while preserving its integrity). In
particular, it should not be taken as a proof - as various social interests-driven theorists of
science (in the sociology of scientific knowledge, feminist critics of science, social studies
of science, etc.) claim®* - that extra-scientific, social considerations (always more or less
related to power: career interests, political values, gender biases, etc.) ultimately explain
theory/hypothesis choice (see Stanford 2021, §2.2)

4. Conclusion: the importance of facts and fact-based objectivity

Let us summarise what has been said previously by defining the concepts of fact and fact-
based objectivity:

3This gap is larger than the so-called problem of induction (which can be seen as a special case of it, see ChoGlueck
2018), which refers to the (logical) gap between a limited series of occurrences (observations) and the generalisation
of them (in the form of laws or principles), which virtually concerns an infinity of occurrences.

34Such claims often make use of holist underdetermination (which requires that something else than empirical evidence
makes the job of singling out which claim is kept or abandoned in the presence of conflicting evidence), and are usually
based on case studies of particular episodes of the history of science, which can hardly be generalised.
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1. A (brute) fact is an event which happens in reality, independently of anyone thinking
it. Nevertheless, the ‘brute’ fact becomes a ‘scientific’ fact once we take cognisance of it
- or produce it - through the means made available to us by science. A scientific fact
generally presupposes complex observational/instrumental/experimental/theoretical/
etc. assumptions in order to be ascertained (as opposed to a fact from everyday life,
which can generally be ascertained through direct sense data). This is not contradic-
tory with the fact that the brute fact still happens independently of us - only our cog-
nisance of it is mediated by this experimental and conceptual apparatus.

2. Because of the complex, reciprocal relationship between scientific theory (or hypoth-
esis) and scientific facts, the concept of objectivity as faithfulness to facts does not hold
in the strict sense, i.e. of an aperspectival faithfulness to brute facts. Nevertheless, we
can maintain the definition of objectivity as faithfulness to facts in the large sense, as
long as we keep in mind the complexity of this relationship, i.e. as long as we under-
stand the complexity of the notion of (scientific) fact itself (as theory-laden), and the
role of non-factual elements in theory choice (as underdetermined by facts).>

In spite of these limitations, it is important to recall the importance of separating our
factual beliefs from our other, non-factual, beliefs (including our reactions to these
factual beliefs), and to reaffirm that science remains our best manner to do so. Notwith-
standing the sophisticated philosophical debate about scientific realism (see Chakravartty
2017),36 it is obvious that science captures some facts about reality, and that it does so
better and better. Such debate may be justified in the philosophical context, but in every-
day life as well as in science one cannot do without factual beliefs which have been (at
least provisorily) ‘fixed’ (Hansson 2018), and which refer to brute facts which happen
(ed) independently of us (for example, the fact that such animal species has disappeared
or not, that such battle took place at such date, that this drug is efficient, etc.). We have to
‘fix our belief on most things in order to study the remaining ones.

Finally, the question of the consequences of such philosophical issues on the trust the
general public puts in science also arises. The philosophical debate on facts and objectiv-
ity surely is more difficult to understand for the layman than for scientists or philoso-
phers of science, and may have a detrimental effect on public trust in science. This
concern about potential public misunderstanding and backfire effects is all the more
true in our current ‘post-truth’ or ‘post-facts’ predicament, where people choose to
believe facts according to whether they fit their personal or political preferences, and
where emotions take precedence over truth and objectivity. There is a true danger that
focusing only on the limits of scientific inquiry (in order to prevent uncritical scientism),
on issues such as the theory-ladenness of observations or the underdetermination of

357 simple way to summarise the complex relationship between (scientific) facts and theory can be to talk of overdeter-
mination of facts by theory and underdetermination of theory by facts — provided we can recall the precise meaning of
these somewhat abusive expressions. In the first case we are interested in establishing the facts — and to do so we
necessarily have recourse to our currently admitted theories, in order to interpret raw empirical data. In the second
case (itself divided into two subcases) we are interested in establishing the (correct) theory — and to do so we have
recourse to the available facts (which can either confirm or disconfirm our theory), in order to infer a theory from them.

36 et us mention, for example, the ‘no-miracle argument’, according to which it would be a miracle if scientific theories
weren't at least approximately true representations of the world, given the great empirical success of science; or the
‘pessimistic meta-induction’, according to which the history of science shows that theories taken to be true at one time
are later considered false, and become replaced by new theories. Both arguments are defended and attacked in the
philosophical literature.



20 PHILIPPE STAMENKOVIC

theory by evidence, may lead to ‘science pessimism’, epistemic relativism and mistrust of
science (Bussmann and Kétter 2018, 89). By so doing, one forgets the accomplishments
of the scientific enterprise, and the limits and dangers of relativism are, conversely,
ignored.

Acknowledgments

My warmest thanks to the two reviewers for their very helpful comments.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This project has received funding from the Jacques Loeb Center for the History and Philosophy of
the Life Sciences (Ben-Gurion University of the Negev, Israel), the MTA Lendiilet Value-polariz-
ations in science (VALPOS) (Hungarian Academy of Science), and the European Union’s Horizon
Europe research and innovation programme under the Marie Sklodowska-Curie grant agreement
#101066502 (project SYSVAL).

Note on contributor

Philippe Stamenkovic is a postdoctoral researcher at Uppsala University (Sweden) and a research
fellow at the MTA Lendiilet Values and Science Research Group. His research interests include
values in science, and more generally the relationship between science and society, as well as
the history of philosophy of science.

ORCID
Philippe Stamenkovic (2 http://orcid.org/0000-0003-4747-8821

References

Barberousse, Anouk, Max Kistler, and Pascal Ludwig. 2000. La philosophie des sciences au XXe
siécle. Paris: Flammarion.

Bedessem, Baptiste, and Stephanie Ruphy. 2020. “Citizen Science and Scientific Objectivity:
Mapping Out Epistemic Risks and Benefits.” Perspectives on Science 28 (5): 630-654.

Bueter, Anke. 2021. “Rationality and the Value-Freedom of Science.” In Handbook of Rationality,
edited by W. S. M. Knauff, 757-766. Cambridge, MA: MIT Press.

Bussmann, Bettina, and Mario Kotter. 2018. “Between Scientism and Relativism: Epistemic
Competence as an Important aim in Science and Philosophy Education.” RISTAL: Research
in Subjectmatter Teaching and Learning 1: 82-101.

Chakravartty, Anjan. 2017. “Scientific Realism.” In The Stanford Encyclopedia of Philosophy, edited
by E. N. Zalte. Metaphysics Research Lab, Stanford University. https://plato.stanford.edu/
archives/sum2017/entries/scientific-realism/

ChoGlueck, C. 2018. “The error is in the gap: Synthesizing accounts for societal values in science.”
Philosophy of Science 85 (4): 704-725.

Daston, Lorraine, and Peter Galison. [2007] 2021. Objectivity. Princeton: Princeton University
Press.


http://orcid.org/0000-0003-4747-8821
https://plato.stanford.edu/archives/sum2017/entries/scientific-realism/
https://plato.stanford.edu/archives/sum2017/entries/scientific-realism/

INTERDISCIPLINARY SCIENCE REVIEWS . 21

Duhem, Pierre. [1906] 1981. La théorie physique: son objet, sa structure. Paris: Vrin.

Eddington, Arthur S. 1921. Space, Time and Gravitation. Cambridge: Cambridge University Press.

Einstein, Albert. 1936. “Physics and Reality.” Journal of the Franklin Institute 221 (3): 349-382.

Elliott, Kevin and Steel, Daniel. 2017. Current controversies in values and science. New York and
London: Routledge.

Fine, Arthur. 1998. “The Viewpoint of No-One in Particular.” Proceedings and Addresses of the
American Philosophical Association 72: 7-20.

Fodor, Jerry. A. 1983. The Modularity of Mind. Cambridge, MA: MIT Press.

Greenwood, J. D. 1990. “Two dogmas of neo-empiricism: The ‘theory-informity’ of observation
and the Quine-Duhem thesis.” Philosophy of science 57 (4): 553-574.

Hacking, Ian. 1983. Representing and Intervening: Introductory Topics in the Philosophy of Natural
Science. Cambridge: Cambridge University Press.

Hanson, Norwood Russell. 1958. Patterns of Discovery. Cambridge: Cambridge University Press.

Hansson, Sven. O. 2017a. “How Values Can Influence Science Without Threatening Its Integrity.”
Logic, methodology and philosophy of science-Proceedings of the 15th International Congress,
207-221.

Hansson, Sven. O. 2017b. “Science and Pseudo-Science.” In The Stanford Encyclopedia of
Philosophy, edited by E. N. Zalta. Metaphysics Research Lab, Stanford University. https://
plato.stanford.edu/archives/fall2021/entries/pseudo-science/

Hansson, Sven. O. 2018. “Politique du risque et intégrité de la science.” In Risque et expertise,
edited by Guay, Alexandre, 57-86. Besangon (France): Presses universitaires de France-Comté.

Hansson, Sven. O. 2020. “How Not to Defend Science. A Decalogue for Science Defenders.”
Disputatio. Philosophical Research Bulletin 9 (13): 197-225.

Hicks, Daniel. J. 2014. “A New Direction for Science and Values.” Synthese 191 (14): 3271-3295.

Hume, David. [1739-40] 2009. A Treatise of Human Nature. Auckland, NZ: The Floating Press.

Kelly, Thomas. 2016. “Evidence.” In The Stanford Encyclopedia of Philosophy, edited by E. N. Zalta.
Metaphysics Research Lab, Stanford University. https://plato.stanford.edu/archives/win2016/
entries/evidence/

Kuhn, Thomas S. 1962. The Structure of Scientific Revolutions. Chicago and London: The
University of Chicago Press.

Kuhn, Thomas S. 1977. “Objectivity, Value Judgement, and Theory Choices.” In The Essential
Tension: Selected Studies in Scientific Tradition and Change, 320-339. Chicago and London:
The University of Chicago Press.

Laudan, L. 1990. “Demystifying underdetermination.” Minnesota studies in the philosophy of
science 14: 267-297.

Laudan, L. and Leplin, J. 1991. “Empirical Equivalence and Underdetermination.” Journal of
Philosophy 88: 449-72.

Lecourt, Dominique. 2006, ed. Dictionnaire d’histoire et philosophie des sciences. Quadrige: Presses
Universitaires de France.

Longino, Helen. 1990. Science as Social Knowledge. Values and Objectivity in Scientific Inquiry.
Princeton: Princeton University Press.

McMullin, Ernan. 1982. “Values in Science.” PSA: Proceedings of the Biennial Meeting of the
Philosophy of Science Association 2: 3-28.

Merton, Robert. K. 1938. “Science and the Social Order.” Philosophy of Science 5 (3): 321-337.

Merton, Robert K. [1942] 1973. “The Normative Structure of Science.” In The Sociology of Science:
Theoretical and Empirical Investigations, edited by Norman W. Storer, 269-278. Chicago:
University of Chicago Press.

Murphey, M. G. 1992. “The Underdetermination Thesis.” In Frontiers in American Philosophy,
edited by Robert W. Burch and Herman J. Saatkamp, 157-165. College Station: Texas A&M
University Press.

Nagel, Thomas. 1986. The View from Nowhere. Oxford: Oxford University Press.

Oberheim, Erik, and Paul Hoyningen-Huene. 2018. “The Incommensurability of Scientific
Theories.” In The Stanford Encyclopedia of Philosophy, edited by E. N. Zalta. Metaphysics


https://plato.stanford.edu/archives/fall2021/entries/pseudo-science/
https://plato.stanford.edu/archives/fall2021/entries/pseudo-science/
https://plato.stanford.edu/archives/win2016/entries/evidence/
https://plato.stanford.edu/archives/win2016/entries/evidence/

22 (&) PHILIPPE STAMENKOVIC

Research Lab, Stanford University. https://plato.stanford.edu/archives/fall2018/entries/
incommensurability

Popper, Karl. [1934/1959] 2005. The Logic of Scientific Discovery. London and New York:
Routledge.

Quine, Willard V. O. 1951. “Two Dogmas of Empiricism.” In From a Logical Point of View: 9
Logico- Philosophical Essays. 2" ed. 60 vols, 20-46. New York: Harper & Row.

Reiss, Julian, and Jan Sprenger. 2020. “Scientific Objectivity.” In The Stanford Encyclopedia of
Philosophy, edited by E. N. Zalta. Metaphysics Research Lab, Stanford University. https://
plato.stanford.edu/entries/scientific-objectivity/

Shapere, Dudley. 1982. “The Concept of Observation in Science and Philosophy.” Philosophy of
Science 49 (4): 485-525.

Stamenkovic, Philippe. 2015. “The Transcendental Method in Kant and Cassirer. Application to
Quantum Theory.” Ph. D. thesis, Paris Diderot (Paris 7) University, Paris.

Stanford, Kyle. 2021. “Underdetermination of Scientific Theory.” In The Stanford Encyclopedia of
Philosophy, edited by E. N. Zalta. Metaphysics Research Lab, Stanford University. https://plato.
stanford.edu/entries/scientific-underdetermination/

Weber, Max. [1917] 1949. “The Meaning of ‘Ethical Neutrality’ in Sociology and Economics.” In
The Methodology of the Social Sciences, edited by E. A. Shils and H. A. Finch, 1-47. Glencoe: Free
Press.

Weyl, Hermann. 1918. “Gravitation und elektrizitit.” Sitzungsberichten der Preuflischen Akad. der
Wissenschaften zu Berlin, edited by E. Halbband and J. bis Juni, 465-480.

Whewell, William. [1840] 1847. The Philosophy of the Inductive Sciences: Founded upon Their
History. Vol. 1. London: J.W. Parker.

Williams, Bernard. 1985. Ethics and the Limits of Philosophy. London, NY: Fontana Paperbacks
and William Cikubs.

Zammito, ]. H. 2004. A nice derangement of epistemes: Post-positivism in the study of science from
Quine to Latour. Chicago: University of Chicago Press.


https://plato.stanford.edu/archives/fall2018/entries/incommensurability
https://plato.stanford.edu/archives/fall2018/entries/incommensurability
https://plato.stanford.edu/entries/scientific-objectivity/
https://plato.stanford.edu/entries/scientific-objectivity/
https://plato.stanford.edu/entries/scientific-underdetermination/
https://plato.stanford.edu/entries/scientific-underdetermination/

	Abstract
	1. Introduction
	1.1. Objectivity as a characteristic of science
	1.2. Different conceptions of scientific objectivity and common core
	1.3. Objectivity and scientific realism

	2. The concept of fact
	2.1. In everyday experience
	2.2. In science
	2.3. Related notions
	2.3.1. Fact vs. value
	2.3.2. Neighbouring notions


	3. The concept of objectivity as faithfulness to facts
	3.1. The aperspectival view
	3.1.1. The ‘point of view of no one in particular’
	3.1.2. The ‘view from nowhere’
	3.1.3. The ‘‘absolute conception’ of the world’
	3.1.4. Strengths and limits of the aperspectival view

	3.2. Theory and facts
	3.2.1. Theory-ladenness of observations
	3.2.2. Underdetermination of theory by evidence


	4. Conclusion: the importance of facts and fact-based objectivity
	Acknowledgments
	Disclosure statement
	Note on contributor
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


