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Abstract

This dissertation focuses on the ideal of objectivity in science. My aim is to understand
and situate how objectivity has been conceptualized in the philosophy of science, and to
question whether these conceptualizations are consistent with the actual ways in which
objectivity has been sought in scientific practice. I examine the dominant views of
objectivity in mainstream philosophy of science and feminist reactions to them.
Ultimately, I argue that Helen Longino’s understanding of objectivity, complemented by
some aspects of Sandra Harding’s “strong objectivity”, provides a more comprehensive
and practical ideal to guide scientific practice than the received view’s conception where
objectivity is sought by adopting an impersonal methodology.

One of the main criticisms against feminist epistemologies, which argue for the
gender specificity of knowledge, is that they lead to epistemic relativism. And hence it is
argued that feminist epistemologies undermine “scientific objectivity”. In arguing for the
fruitfulness and consistency of a feminist account of objectivity, I examine in what ways
claims about the gender specificity of knowledge could be understood without rendering

the notion of objectivity redundant.
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Introduction

In 1995 Karen Keegan, mother of three, was told that she needed an immediate kidney
transplant. (RadioLab, 2008) In the search for a suitable donor, her husband and her two
sons underwent DNA testing. The results were shocking: her two sons” DNA did not
match hers. From a medical point of view this meant that she was not their mother. She
insisted that the test be repeated since they were “obviously” wrong. She had given birth
to her babies and had experienced the pain of delivery. However, the new tests confirmed
the previous results. Clearly there had been no laboratory mistake. This was quite a
puzzling situation, for although a mismatch between a father’s DNA and a child’s DNA
is not unheard of, there had never been a case where a mother’s DNA did not match her
children’s. Doctors initially thought that there was some sort of a mix up, such as
switching of babies at the hospital, but then dismissed this possibility because the father’s
DNA matched his sons'. Since for medical doctors “DNA is never wrong” they suspected
that Karen was hiding something. Some of the doctors even went as far as to suggest that
she had implanted her womb with another woman’s baby and lied about it. After
investigating hospital records and so forth, the doctors decided to test some other tissues
in her body, such as her thyroid, bladder and skin. The results of these tests were
perplexing for they identified two sets of DNA, and two sets of DNA meant the existence

of two different people. In other words, the tests indicated that there was another person



inside Karen. Furthermore, this other person was the mother of her two boys. Eventually,
the doctors concluded that Karen is a twin.'

This remarkable story provides us philosophers with a broad range of material for
thinking about science, how it works and how it affects our daily lives. This story can be
read as an exemplary case of science as a puzzle-solving activity at work. It can also be
read as supporting the idea that focusing on rare events in nature helps in revealing the
structure of the world. Yet another way of approaching this story is to take it as a story
about the authority of science, the ways in which scientific authority is at play in real life
situations, and how its impacts can be devastating and unjustified. Perhaps Karen’s case
is not strong enough to make this last point. After all, although she had gone through
stressful times, in the end science succeeded in giving them a reasonable explanation of
the whole situation. This is not always so.

The case of Lydia Fairchild is illuminating in a different and more troubling way.
It begins when Fairchild, a single mother, applied for welfare support for her children.
She and her family were tested in order to prove that they were all related. (ABC News,

2006) Fairchild received a similar call from the authorities as did Karen, but this time

from The Department of Social Services. The Department told her that she was not the

! This strange case is an outcome of a very rare event in nature. The scientific explanation
is as follows: in Karen’s mother’s womb initially there were two fertilized eggs (twin
girls) developing in their separate sacs. Then an anomaly occurred and somehow two
embryos bumped into each other, merged and formed Karen. However, the embryos did
not blend, they claimed different tissues from Karen. One of the twin’s DNA formed her
blood and the other her thyroids, bladder and so on. The scientific term for this rare
situation is “chimerism”. In Greek mythology “chimera” means a monster: part goat, part
lion and part snake.
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mother of her three children. Like Karen, Fairchild knew that she had carried the babies
and delivered them at birth. Yet, she was being treated as a criminal suspect. When she
resisted, she was told by a social worker that “DNA is 100 percent foolproof and it
doesn’t lie.” Now Fairchild was not only denied public assistance but she was also
“suspected of possibly acting as a paid surrogate mother and committing welfare fraud.”
State authorities told Fairchild that the children could be taken away from her
permanently. In her defense, Fairchild had to fight the charges in court “to prove the
children born from her own body were her own.” (ABC News, 2006) But because DNA
tests were considered a gold standard in court, and infallible, the attorneys Fairchild
approached did not want to fight DNA evidence.

Fairchild’s story provides a compelling illustration of the extensive authority
“scientific evidence” claims. This case also shows us how dogmatically clinging to this
authority could lead to unreasonable and unjustified practices. Faith in DNA testing was
so firm and deemed so credible that even when Fairchild gave birth to another baby under
the surveillance of a court officer (who immediately collected DNA samples from the
newborn), authorities still did not believe her. These tests also revealed that there was a
mismatch between the mother Fairchild and her newborn. “Even though they’d witnessed
the birth, officials believed she was acting as a surrogate, possibly bearing a child for
money.” (ABC News, 2006) Eventually, the story of Karen Keegan provided the key to
solving the mystery in Fairchild’s case. Further tests proved that Fairchild was also her

own twin, leading to the dismissal of her case. Yet the despair, fear and panic she



suffered through during her struggle to prove that she was not a fraud reveals to us how
maintaining an unwavering faith in science can become unruly and irresponsible.

Perhaps these contemporary individual cases are not of the same scale of harm as
those produced by the unquestioned authority of science in the past. Some systemic cases
that come to mind include “establishing” the inferiority of certain groups of people to the
white population in order to “justify” their inhumane treatment. Nonetheless, these
contemporary cases are good indicators that dogmatically clinging to “established
scientific facts” still persists. These cases also suggest that similar historical cases, often
thought to be merely examples of bad science, cannot be lightly dismissed as
representative of an immature stage in the development of science.

The existence and persistence of such injustice urges us to question the
(authoritative) grounds on which science continues to rest.” There is no straightforward
answer to this question. Constructing an answer demands both an analysis of the
characteristics of science, which have shifted and evolved throughout history, and an
examination of the societal features within which Western science has emerged. Therein,
one of the key features of Western science, buttressing its privileged and protected status,
is its acclaimed adherence to “objectivity”.

This dissertation focuses on the ideal of objectivity in science.’ My aim is to

understand and situate how objectivity has been conceptualized in the philosophy of

? Admittedly, not all scientific disciplines have the same extent of authority. The
authoritative status of science varies across different domains.

? In this dissertation I focus largely on the natural sciences. However, my discussion of
objectivity is not limited to the natural sciences. In the end I argue for a feminist



science. Ultimately, I argue that a feminist conceptualization of objectivity provides a
more comprehensive and practical ideal to guide scientific practice than the received
view’s conception, where objectivity is sought by adopting an impersonal methodology.
This methodology is believed to insure the removal of subjective elements, which are
seen as impediments to neutrality, in scientific thinking. Nevertheless different schools of
thought, feminist among them, successfully show that this so-called impersonal
methodology does not succeed in completely eliminating bias and prejudice in scientific
thinking.

Objectivity is one of the chief regulatory epistemic notions that vindicates inquiry,
observation or method, and which provides authority to whoever can claim it. As such the
notion of objectivity has been at the center of discussion for different groups of
philosophers of science. Specifically, in the early twentieth century a vast amount of
literature on the nature of scientific observation, explanation and method was produced in
accounting for scientific objectivity. In this period, the methodology of the natural
sciences was regarded as providing the model for “objectivity” by the predominant
Western worldview of the time, namely positivism. However, objectivity itself is a
complicated and a contested notion. Objectivity has been variously attributed to
descriptions or judgments where ontological considerations come into play, and/or to

methods of inquiry where epistemological considerations come into play. Furthermore,

understanding of objectivity where which norms to follow in achieving objectivity is
influenced by the local, pragmatic and material circumstances of the inquiry at hand.
Hence, this new conception of objectivity is applicable to any inquiry regardless of its
content.



these two attributions are often conjoined by the belief that objective descriptions of the
world are attained through a unique methodology. Here, the gap between an inquiring—
yet fallible—mind and an independent world is filled by the assumption that following an
impersonal and value-free methodology will yield “objective” truths about the world.
Hence, the objectivity of scientific methodology means that the results of scientific
inquiry provide the last word about matters of fact. The authority of science, then, is
closely related to claims about the integrity of science. That is, attributing objectivity to
scientific method means that the results of scientific inquiry are not tainted by any
subjective elements—be they individual prejudices or social and political values and
situations. Throughout this dissertation, I will examine how this belief in the integrity of
science has been maintained by those who adhere to the received view of objectivity, and
will question whether this view is consistent with the actual ways in which objectivity has
been sought in scientific practice.

In questioning the authority of science, perhaps the first thing to note is that
scientific authority has historically been and continues to be reinforced by the linguistic
style of scientific discourse. According to Ruth Hubbard, “[t]he way language is used in
scientific writing implicitly denies the relevance of time, place, social context,
authorship, and personal responsibility.” (Hubbard 1979, xv) For instance, expressing
scientific writing in the passive voice, that is, in the form of ‘it has been observed that’,
deletes the scientist as an agent and his/her activity. This makes it possible for science to
be treated as though it were as real as nature. For Hubbard “a further degree of

reification, and consequently alienation, is introduced by removing all verb forms, even
6



passive ones.” Hence, even the impersonal agent of the passive voice is erased. Hubbard
explains the process of reification with an example taken from the book Sociobiology:
The New Synthesis written by E. O Wilson, wherein Wilson claims, “Human beings are

absurdly easy to indoctrinate.”™

For Hubbard what is important in this claim is that “the
activity of one person, who has the power and desire to indoctrinate others, who
presumably are not in positions to reciprocate, is turned into a pseudo-objective
statement—a fictitious description of ‘human nature’.” Further, Hubbard warns us about
the consequences of such grammatical tricks: different programmes with drastically
different effects on the natural and social world can be followed, depending on how
reality is described.’

This im-personalization is also at work when a “philosophical” examination of
science is restricted to an inquiry into the logic of scientific knowledge, such as was
carried out by the logical positivists. Here scientific knowledge is identified with
theoretical knowledge comprised of propositional, that is, impersonal statements. In this

understanding the practical knowledge, or, know-how, of the majority of practicing

scientists (such as how to sketch phenomena or what to do in a laboratory) is overlooked.

* The quotation is taken from Hubbard (1979, xv).

> Hubbard writes, “if our description of reality is that ‘human beings are absurdly easy to
indoctrinate,’ then it seems entirely proper to ask what makes them so and to look for
reasons why they (of course, meaning “we”’) might have evolved genes for
‘indoctrinability,” which is what Wilson goes on to do. However, if we described the
situation as one in which some people are in position to indoctrinate others, we might,
think about how to change that. A very different program!” And she goes on to note that
“the grammar of active participation is conducive to action, whereas the grammar of
depersonalized description tricks one into submission to “facts of nature” or at best
encourages their further exploration.” (1979, xv)



This approach to science is fed by a certain prior understanding of science. In truth, what
constitutes science remains an open question, and how we define science has direct
effects on how we conceptualize or pursue its fundamental norms. If we define science
strictly as “a logically coherent body of knowledge deduced from a limited number of
principles™, then the work of scientists indeed becomes invisible. We end up with a
certain conceptualization of objectivity that identifies it with impersonality and neutrality.
However, reducing science to scientific knowledge—if it is not wrong—at best will
provide an inadequate account of science and its governing ideals. It will also leave
important philosophical questions regarding science unanswered.

Another way of defining science is to take it as “the system of behavior by which

»7 Sexist terminology aside, this

man [sic] acquires mastery of his environment.
understanding conceptualizes science as a practice. However, some would be disturbed

by the implication of the manipulation of nature, for it reflects a masculine aspiration.®

® This definition belongs to French historian of science Arnold Reymond. The quotation
is taken from Farrington (1944, 11).

7 This definition belongs to James Gerald Crowther, a scientific journalist and a
pioneering advocate of the social relations of science. The quotation is taken from
Farrington (1944, 14).

*In her book Reflections on Gender and Science (1985) Evelyn Fox Keller explains how
masculinity is attributed to science. I have a detailed discussion of her position in Chapter
Four. Broadly put, according the object relations theory in psychoanalysis, boys and girls
go through different sexual and emotional development that results in different cognitive
styles. In forming their sense of self boys have to separate themselves from (disidentify
with) their mothers (who are the primary objects for their infants.) Keller claims that
scientific ideology rests on a rigid distinction between the knower (mind) and the known
(nature). In this ideology the knower should have autonomy, separation and distance from
his/her subject matter in order to have a grasp on nature. Furthermore, here the
relationship between the knower and the known is one of control and dominance rather
than an emphatic understanding which, in her view, is typically marked as a feminine



Yet, [ believe this somewhat crude understanding is a good reminder of the sacrifices
made in order to control the world, and the price we human beings, or other beings in
nature, pay for the success of science. If this characterization of science is accepted
openly, it is more likely that the methods of manipulation, as well as its consequences,
will become more visible. It is also more likely that there will be more initiatives to take
action against, and responsibility for, the wrong doings of science. Of course not all
science is harmful; nor am I suggesting that it does not have any positive impact in our
lives. In truth, we human beings need science and its achievements in order to survive.
That is why it is of great importance to cultivate more responsible science. If it is not
hidden that science comes with a price, then there can be room for negotiation to stop
certain harmful research programmes and commence with certain others.

These two definitions of science are by no means the only way to understand
science. For instance, we can argue for the intrinsic value of science, and define science
as an activity of seeking knowledge for its own sake. The opening sentence of Aristotle’s
Metaphysics, namely “All men by nature desire to know” may confer an intrinsic value
on science. But could the struggle to understand and explain phenomena so far be
accounted for by appealing to curiosity alone? The way knowledge is pursued has
changed from the times of Plato and Aristotle. In today’s neo-liberal world, I think it
would be naive to think that the foundations of big-scale laboratories, formations of

complex organizations, training of millions of people and so forth are due to the intrinsic

trait. Autonomy and separation, on the other hand, reflect a masculine cognitive style. As
a result, scientific thought, for Keller, is identified with male thought.



value of scientific knowledge. Having said this, I do not contest the claim that science has
intrinsic value. My claim is that defining science merely in terms of its intrinsic value
neither helps us to understand what science amounts to today nor helps us to cope with its
problems and successes.

One point that needs to be stressed is that defining science as an activity devoted
to controlling our environment goes hand in hand with emphasizing its use-value. In
other words, the knowledge that science produces should be relevant to human needs and
values. Although the question of needs and values itself is controversial (for example,
defining whose needs and which values), given the circumstances in which scientific
knowledge is produced it is urgent to underline the role of science in our lives. In today’s
neo-liberal societies, scientists, located both in universities and private research
institutions, increasingly produce science for purposes of accumulation and exchange.’
The process of creating exchange value for scientific knowledge results in alienation

from and the mystification of science in people’s lives.'® Insisting on the use-value of

? “Its value is not in the use of the knowledge that is generated, but in its power to realize
exchange value in the form of fellowships, publications, jobs, research funds, positions
on the committees that allocate funds, scientific honors, prized, etc.” (Hubbard 1979,
XX1)
191 should emphasize that my claim is not that today’s scientific environment reflects an
intrinsic character of scientific practice. Historically, there have been and still are
scientists who approach their subject matter out of sheer curiosity or amazement.
However, the current structure of the scientific industry is such that these idealists, so to
speak, are marginalized. Almost all research programmes, to a lesser or greater extent,
need funds to be carried out. Broadly put, today which programmes get funded and which
are set aside is often based on decisions that follow a vicious cycle: publications help
scientists to become known and attract more funds and job offers such as building new
laboratories that carry out more research and produce new publications and attract even
more funds. This cycle pushes more and more scientists into focusing on subject matters
10



science, on the other hand, may make it easy for “people to involve themselves in the
decision-making process because the connections between “scientific decisions” and our
daily lives would be obvious.” (Hubbard 1979, xxii) Such transparency may also help
generate discussions about for what and for whom science is or should be useful.

It should be admitted, however, that defining science as a practice is not sufficient
to demarcate it from other forms of behavior intended to cope with the world."' Yet, the
main point in this view is to emphasize that, for many theorists and practitioners, science
has its origin in technique. According to Farrington “Science arises in contact with
things, it is dependent on the evidence of the senses, and however far it seems to move
from them, must always come back to them. It requires logic and the elaboration of
theory, but its strictest logic and choicest theory must be proven in practice. Science in
the practical sense is the necessary basis for abstract and speculative science.”
(Farrington 1944, 14) It is important to note that this understanding reinstalls agency in
science, and hence reveals the problems and limitations of an impersonal method. It also
makes space for questions about responsibility in scientific practice.

Many empirical and historical studies of science support a conceptualization of

science as practice. These studies reveal that since its early beginnings in the Western

that could potentially generate more interest and publications and eventually bring fame.
Hence scientists increasingly move toward profit making research topics rather than what
they are genuinely interested in. For more information on this cycle see Hubbard (1979).
"' In Israel Scheffler’s (1982) terms, what demarcates science from other forms of
knowledge acquisition is that (i) it rests on empirical data acquired by observation of
phenomena; (ii) it relies on rational evaluations by appealing to general principles; and
(ii1) it is open to criticism. Note that set of criteria—even if incomplete—is not
incompatible with an understanding of science as practice.

11



world science has rarely been an entirely solitary activity. Rather, science has evolved as
an essentially social practice that both affects and is affected by nature as well as by
social institutions such as politics, economics, the academy, the military and other such
public institutions and practices. Internally, science also has a complex structure with its
different compartments and divisions of labour, each of which stands in different and
dependent relations with one another. Thus, we need to reconceptualize objectivity in
science today in a way that is compatible with and applicable to this practical
understanding. Yet, it is important to keep in mind that one cannot effectively
reconceptualize one of the main regulatory notions in science without shifting the other
major ideals that constitute it. Any such shift would likely result in a new epistemology
and philosophy of science.

Nevertheless, the value and use of empirical studies in the philosophy of science
has been contested by such philosophers as Philip Kitcher, on the grounds that the actual
(or historical) structure of science and how it works (or has worked) is a separate issue
from how it should work. Hence, a strict distinction has been drawn between a
descriptive and a normative understanding of science. Similarly, according to this line of
thought, inquiring how scientific norms are actually pursued is not relevant to how they
should be conceptualized and prescribed. However, the question of how the norms that
guide scientific practice can be determined, without taking into consideration how these
norms work and to what use they are put, remains open. I think our lack of evidence
about the nature of concepts suggests that faith in an a priori understanding of a concept

is unjustified. Admittedly, the grounds on which concepts stand are big questions, and I
12



do not tackle this issue in this dissertation. But my conviction is that an a priori analysis
of a concept is often inadequate in capturing the subtleties and complexities in the actual
usage of the term which, in my Wittgensteinian opinion, is the seat of the meaning of a
term. Hence looking at actual practices of objectivity helps us understand and appreciate
the intricate applications of the term.

Following this contention, I begin my examination in the first chapter by looking
at how objectivity has been historically understood and pursued within scientific practice.
Since such inquiry requires considering historical cases, I appeal to the works of
prominent historians of science such as Peter Dear, Lorraine Daston and Peter Galison.
These historians demonstrate that “objectivity” in science has been historically conceived
in various ways. Objectivity has taken different forms depending on the currently
dominant projects in science and depending on predominant ontologies and assumptions.
Hence, my discussion in the first chapter aims to establish the components and ideals of
objectivity and to show how different aspects of scientific practice focus on different
components in their search for objectivity. Throughout the thesis I point out the
continuities as well as the discrepancies between the historical practices of objectivity
and its philosophical conceptualizations. I argue that some problems within certain
understandings of objectivity in philosophy result from a dismissal of or confusion over
the multiple meanings embedded in the notion of objectivity itself.

In the second chapter I turn my attention to the historically dominant schools of
thought in the philosophy of science. I examine their most common principles in an

attempt to understand and formalize their understandings of objectivity. The comparison
13



between different schools of thought shows that each school emphasizes distinct
components of objectivity, leading to conflicting prescriptions regarding how to achieve
scientific objectivity. Apart from disagreements over specific scientific principles, one of
the main reasons behind these discrepancies is the difference in their understandings of
what science amounts to. In mainstream Western philosophy of science, for example
among logical empiricists and scientific realists, the dominant approach to science as a
subject of philosophical investigation is to focus on the logic of scientific knowledge
(while dismissing other aspects of scientific practice as philosophically irrelevant). I
believe this is a narrow and mistaken approach. As I discuss above, science is neither a
monolithic enterprise nor a solitary activity. I find the resources for a more
comprehensive account of science and its ideals in feminist literature on science and
objectivity.

Hence, in the third and fourth chapters, I examine feminist epistemology and
philosophy of science. The third chapter focuses on feminist standpoint theory and
particularly on Sandra Harding’s conception of “strong objectivity”. I examine its
strengths and weaknesses. In the fourth chapter, I focus on Helen Longino’s
understanding of objectivity. I examine her belief in the sociality of knowledge (and
science), which stems from her engagement with contextual empiricism, and I seek to
defend her position against certain criticisms. I argue that while Longino’s conception of
objectivity has certain advantages over Harding’s conception (such as an ability 1) to

maintain a dialog with “the mainstream” and ii) to account for the normative aspects of

14



objectivity), her conception should be complemented by some features of Harding’s
“strong objectivity.”

The fifth chapter focuses specifically on charges of relativism against feminist
philosophy of science. I examine two specific charges. The first criticism I discuss is the
general claim that feminists endorse the/a gender specificity of knowledge, which leads
to a form of relativism that undermines knowledge. I examine in what ways the gender
specificity of knowledge could be understood, and address the forms of relativism that
would follow from them. I argue that feminists need not endorse a universal claim about
the gender specificity of knowledge. The second criticism I discuss is Sharon Crasnow’s
criticism brought specifically against Longino’s account of objectivity. Briefly, Crasnow
claims that Longino’s position does not go any further than affirming intersubjectivity
and hence does not provide a firm ground from which to constrain our beliefs. My
response to this criticism involves an opposition to a clear-cut distinction between
ontological and epistemological objectivity, which Crasnow presupposes. I argue that
although distinguishing things that are represented (which fall under ontological
objectivity) and the processes used to represent them (which fall under epistemological
objectivity) may be conceptually helpful, in practicing science, it is unintelligible to talk
of the things that are represented apart from the representation process itself.

I suggest that adopting a naturalistic approach to objectivity enables us, who seek
a comprehensive understanding of scientific objectivity, to situate conceptions of
objectivity in specific times and circumstances. In this understanding there can be no

absolute conception of objectivity, and no claims of objectivity can be absolute. Hence, |
15



do not argue that a feminist conception of objectivity is conclusively better than any other
conception. Rather, I argue that a feminist conception of scientific objectivity is more
directly applicable (and morally responsible) than the received view’s conception. The
historical fluidity of objectivity means that my analysis in this dissertation is also not
conclusive. It should be expanded as new conceptualizations of objectivity emerge as a

result of historical contingencies.
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Chapter One

Scientific Objectivity: Historical Transformations and Philosophical Distinctions

'Objectivity' is an ambiguous term. It is associated with distinct yet often complementary
ideas such as truth, rationality, empirical reliability, procedural correctness, emotional
detachment and so forth. The confusion around objectivity is often a result of neglecting
its diverse and layered character. The works of historians of science have shown that the
meaning and value attributed to objectivity have transformed as the concerns, the ideals
and practices of western societies in general and science in particular have changed in
response to the ethos of the time. In order to understand today's claims of objectivity,
authority attributed to it and criticisms against those claims, we need to have a clear grasp
of the diverse components of objectivity. In the following, I will briefly explain how
these components have emerged and merged historically. I will also examine how they
relate to one another and form specific conceptions of objectivity. As such this chapter
will constitute a base for the discussions of the different conceptualizations of objectivity
operative within different schools of thought that I will examine in the coming chapters.
One of the remarkable indicators of the non-monolithic character of objectivity is
its changing meaning throughout history. The Oxford Dictionary defines 'objective' as
what is external to the mind; actually existing; real. ‘Subjective’, on the other hand, is
defined as belonging to the individual consciousness or perception; imaginary.' In

contrast to the modern opposition between 'objective' and 'subjective’, in scholastic

' Concise Oxford English Dictionary, ed. Della Thompson, 1995.
17



philosophy the word 'objective' referred to the existence or nature of a thing as an object
of consciousness while 'subjective' referred to the existing of a thing as 'in itself'.”
Accordingly, what belonged to things subjectively were things as they are 'in themselves'
where there is no reference to mind or consciousness, whereas, what belonged to things
objectively pointed to the way they are presented to consciousness. It is curious how this
striking contrast between the scholastic usage and the modern usage of ‘objective’ and
‘subjective’ took place. Yet tracking this change lies beyond the purpose of the present
thesis. Instead, I want to explore the philosophical and historical elements behind the
modern association of objectivity with ideals such as impersonality, impartiality,
disinterestedness or neutrality through examining some of the points of view in the history

of philosophy and the transformations that took place within scientific practice.

1.1 Ideals of Objectivity and the External World

Let me start by examining how ideals of impersonality, disinterestedness and impartiality
relate to what is external to mind. In what ways, for instance, does speaking of what is
external to mind make our judgments impartial or disinterested? A close consideration
would reveal that what is common to all of these ideals is their separation from some form
of subjectivity. This separation, for some historical reasons, is believed to make these
ideals positive attributes. However, 'subjective' is also a layered concept. That is why it is

important to ask which forms of subjectivity these ideals deny. Does each deny a different

2 The Oxford English Dictionary, (2" ed.) prepared by J. A. Simpson and E.S.C. Weiner,
Volume X, 1989.
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form of subjectivity, or do all deny the same kind of subjectivity? Before answering these

questions we need to discern different usages of ‘subjective’.

1.1.1 Subjectivity

The denunciation of subjectivity can be traced as far back as to Plato for whom anything
bodily is a hindrance in acquiring knowledge. According to him the real world is the
world of Ideas and true knowledge is knowledge of these Ideas. The world we live in, in
contrast, is the world of appearances where knowledge is not possible. The only way for
us human beings to acquire knowledge is by escaping our bodies, i.e. through death.’
What is important here is the hierarchical dualism between the real world and the world of
appearances. To put it another way, it is between the objective world and the subjective
world in the modern sense, where the latter is an obstacle to knowledge. As such, this
dualism, which is a function of a peculiar ontology, may explain the negativity that
attaches to what is subjective.

However, the persistent denouncing of subjectivity even after Platonism signals
that there are other components to subjectivity than ontology. In Descartes's philosophy,
for instance, the senses are also an obstacle to knowledge as they are deceptive. Although
the dualism between reality and appearance prevails in Descartes, the emphasis is not on
ontology but on methodology, i.e. not on what exists, but on the way we come to know

things. Accordingly, what is problematic about the subjectivity of the senses is that they

3 This is Plato’s view in the dialogue Phaedo. In the Republic Plato seems to allow for

some sort of knowledge in this world, but this controversy is not central to my discussion.
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block knowledge. It should be noted, however, that although underlying Descartes's
methodology there is a concern that everything we perceive may be in our minds, the
problem of subjectivity has yet to be construed in terms of the modern coupling between
subjectivity and mind-dependence. Both in Plato’s and in Descartes’s philosophy the
proper way to truth is through rational deliberation, which requires detachment from the
body and senses (and in Descartes’s case also a detachment from custom and what has
been taught to us) as they obstruct knowledge. It is reasonable to claim that for both
philosophers dependence on mind was not a hindrance to objectivity; hence subjectivity
was not construed as mind-dependence. How then should we understand the relation
between objectivity as detachment and ideals such as impersonality, impartiality and
disinterestedness? Since impersonality requires not being influenced by personal or
individual feelings, and disinterestedness requires bypassing considerations of personal
advantage, it might be relatively easy to associate them with detachment, as desires of the
body (and inclinations attained from previous experiences) might blur one’s judgments.
Yet, where does impartiality, which involves a reference to equality and fairness, stand in
this relation? It can be claimed that once one’s judgments are not blurred by senses and
desires, one can have a more fair judgment about a given topic. This means that one can
approach the topic from different angles and perspectives. But surely this does not apply
to all cases, as not all perspectives start off being investigated at the same distance from
the investigator. In other words, some perspectives might not be heard or understood
properly by the investigator for reasons other than confusions brought about by the

weaknesses of the body and senses. Social and cultural factors, for instance, not only
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affect personal feelings but also personal (or collective) thinking.* One might insist that
detachment must include detachment from the effects of social and cultural factors in our
thinking, as they are examples of inclinations learned from previous experiences. Yet,
since we human beings are social beings, it is clearly very difficult (if ever possible) to
achieve such detachment. Perhaps a philosophically more challenging problem here is that
the relationship between objectivity as detachment and impersonality, disinterestedness
and impartiality is premised on the idea that if, say, a judgment is personal (subjective),
partial or reflects someone’s interest, then it suggests that judgment is less than rational,
and is influenced by the body and senses. However, this is a problematic premise. First,
there is the problem that in certain cases pertaining to subjective conditions, in order to
have a fair judgment the “rational” thing to do is to include the related subjective
perspective.’ Second, the aforementioned premise implies that if a judgment is not blurred
by the workings of the body and senses, i.e. (given dualism) rationally achieved, then it is
not prone to partiality or personal advantages. If this is so, what do we do with cases
where I attempt to rationally demonstrate, say, the existence of God because I have a
vested interest in it? Would my judgment about the existence of God be disinterested?
This question is ultimately a question about the disinterestedness and impartiality of the
insistence on rational deliberation in acquiring objective knowledge. In short, it is a

question about where reason gets its privileged status.

* This understanding is more or less the main line of thinking that many feminists adopt.
There will be further discussions on this issue in the coming chapters.
> This point will be discussed further later in this chapter in relation to the ideal of
aperspectivity.

21



So far I have examined objectivity as opposed to the subjectivity of the body and
the senses where the relationship between subjectivity and mind-dependence has not
come up. The dualism between objectivity as referring to external reality and subjectivity
as referring to the workings of the mind is mainly derived from Kant's philosophy. His
dualism between noumena and phenomena is not so much about the real world versus
deceptive appearances registered by unreliable senses, but more about the raw materials
that are not intelligible to us as human beings before they are processed by forms of
intuition and categories of the mind which make perception and understanding possible.
Accordingly, our judgments about the world are mediated by our faculties and to claim
otherwise would be implausible. Here modern concerns regarding the mediation of the
mind and its categories in understanding the world as an obstacle to objectivity have not
yet been conceived. In Kant’s philosophy the mind-independent world (the noumenon) is
not accessible to us, but our judgments can be about things that exist independently of our
thinking about them. (Kant 1998) For Kant, although what we perceive or think depends
on subjective conditions, our judgments may still count as “objective” because the
categories of the mind (and forms of intuition) are universal. It is important to note,
however, that this later form of ‘objectivity’ is not directly derived from objective reality.
It could be speculated that the objectivity of judgments in Kant is related to their being
impersonal rather than to objective (external) reality. This is because the universality of
the categories of the mind (and forms of intuition) assures that judgments are subject to
intersubjective assessments. The emphasis on universality here signals that this

impersonality does not deny the subjectivity of, say, a judgment because it refers to
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something in the mind, but it denies any claims of randomness or contingency attached to
the influences of personal (subjective) feelings and thinking.

Those who identify objective reality with external reality can argue that
impersonality is linked to objective reality, for what impersonal knowledge represents is
external reality. Yet, this cannot be true in Kant's philosophy, because if we agree that
noumena are inaccessible, then we cannot intelligibly claim that impersonal knowledge
represents the external world. In order to confirm or deny that a representation relation
holds between our knowledge and the external world, we have to assume that we have
some access to the external world.

On what grounds, then, can the link be established between impersonal
knowledge, i.e. knowledge achieved through impersonal means, and objective reality.
There are many interesting and complex questions that could be asked here: What does
“external world” amount to?; if objective reality merely means external reality, what is the
use of invoking the term ‘objective’?; how could we tell that our impersonal method
indeed guides us in achieving knowledge of the external world? Answers to these
questions depend on certain epistemological and ontological considerations. Discussion of
objectivity, then, revolves around issues about the ways we achieve knowledge and issues
about the object (or nature of the object) of our knowledge. I think a good deal of
confusion about objectivity will be resolved if we examine how these two aspects of
objectivity are connected. I will have detailed discussion on the relationship between
epistemological objectivity and ontological objectivity in Chapter Five.

So far I have discussed the claim that in the history of philosophy understandings
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of objectivity varied depending on the forms of subjectivity that were believed to obstruct
knowledge. Yet, my examination did not include an empiricist uptake of objectivity. This
is because, first, I will have a whole chapter (second chapter) on positivist understandings
of objectivity and its critiques. And second, keeping in mind the empiricist contention that
all knowledge (including any knowledge about objectivity) stems from experience, |
believe any empiricist examination of objectivity should start from an inquiry into the
actual pursuit of objectivity. Since I am interested in the notion of objectivity in the
sciences, in order to have a consistent empiricist understanding of objectivity, I shall

proceed with examining the historical pursuit of objectivity in the sciences.

1.2 The Historical Pursuit of Objectivity in the Sciences

Looking at how objectivity was pursued historically in the sciences helps us understand
the links between different components of objectivity as well as the reasons why certain
components were more salient in certain periods of time than others. This inquiry shows
us that there has not been a uniform conceptualization of objectivity throughout the
history of science. There are important implications of this non-uniformity. First, the
authority attributed to science (and its claim to objectivity) becomes questionable. This is
because if there are many forms of achieving objectivity—not all of which are consistent
with one another—due to which form(s) science attains its authority becomes
problematic. Second, the historical variety in achieving different forms of objectivity
shows us that any a priori conceptualization of objectivity will be doomed to fail in

explaining and understanding how objectivity is sought and how claims of objectivity
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operate. An empirical investigation, on the other hand, will not result in a uniform theory
of objectivity. Yet, it will provide a more comprehensive understanding of objectivity.
Let’s then start our investigation with Peter Dear’s account of the shift in the meaning of

objectivity that occurred in the seventeenth century.

1.2.1 Peter Dear: From Truth to Disinterestedness

In tracing the shifts in the meanings of 'objective', Peter Dear, a prominent historian of
science, argues in “From Truth to Disinterestedness”, that construing objectivity as
disinterestedness was due to a shift in the understanding of 'objective knowledge' in the
seventeenth century with the rise of the scientific revolution. Until then criteria for
knowledge claims were tied to 'objective truth'. Dear claims that, in the seventeenth
century, following transformations in the ways of making knowledge, the criteria for
knowledge claims shifted from 'objective truth' to 'trustworthiness' and 'disinterestedness'.
In other words, justification for knowledge-claims shifted from the truth of the
propositions to the trustworthiness and disinterestedness of the claimant. What this meant
was that in assessing and accepting knowledge claims certain characteristics of natural
philosophers began to be taken into consideration, in ways that they were not before. The
significance of this shift for our discussion, I believe, is that it expands the possibility of
objective knowledge beyond mere correspondence between judgments and external reality
(or the holy scripture for the scholastics). Now the assessment of objective knowledge
involves considering how concrete specificities of the knower and the known (as well as

the general environment) affect knowledge relations. If Dear’s account is plausible, it is
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reasonable to claim that current theories in epistemology such as contextualism or theories
emphasizing the situatedness of knowledge relations found their practical applications
well before twentieth century. One important question that demands an answer is why
mainstream epistemology neglected this line of thinking for so long. A reasonable
response to this question would lend support to the idea that prevailing commitments
(philosophical or otherwise) do influence our conceptualizations.

Before reflecting on the implications this shift may convey for the contrast
between objective and subjective that I have been discussing, it is worth looking at Dear’s
historical explanation of how disinterestedness arose as an ideal. What initially brought
about the change from truth to disinterestedness according to Dear is a focus on degrees
of certainty in the seventeenth century, which had never appeared before. In fact, it is
interesting to track how the talk of certainty among natural philosophers of the time
gradually shifts. (Dear 1992, 622) In the first half of the century, Roderigo de Arriaga, for
instance, distinguishes three kinds of certainty: moral, physical and metaphysical.
According to him, moral certainty is the kind of certainty we rely on for practical
purposes. Arriaga’s example that Dear mentions is that his belief in the existence of
Naples rests on the testimony of ‘prudent and truthful men’. That is, “although it is
physically possible that these witnesses are lying, the existence of Naples is still morally
certain—that is, it is safe to act on the assumption that Naples exists.” (622) Physical
certainty, on the other hand, rests on physical principles of cause and effect. Arriaga could
be physically certain that Peter is running when he sees Peter is running. This form of

certainty does not “rely on the testimony but on the regular physical behavior of things, in
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this case related to vision.” (622) Since, however, we could be deceived by God and
perceive an object as moving even though it stands still, physical certainty is not the
highest degree of certainty. It is metaphysical certainty that ranks highest. This is because
it applies to cases where it is not possible in any ordinary way for something to be
otherwise, e.g. axioms such as ‘Everything either is or is not’.® (622) Arriaga’s
contemporary, Honoré Fabri makes a further distinction between objective certainty and
formal certainty where the former depends on the nature of the thing in question and the
latter depends on the act of the intellect by which it assents to a proposition. A similar
dualism was defended by Rudolph Goclenius who distinguished between the certainty of
the object and the certainty of the subject. According to his distinction, unlike objective
certainty which is derived from the object itself, subjective (formal) certainty is possessed
by the knower. (622-623) However, what is important for Dear’s argument and our
discussion is the shift that happened in the latter half of the seventeenth century: certainty
possessed by the subject started to be compared with the objectivity of evidence rather
than objective certainty.

Although Dear does not elaborate on this issue, my understanding is that the
certainty a subject has regarding a judgment about the world began to be assessed against
the evidence he or she had rather than the certainty attributed to the part of the world that

the judgment was about. To clarify we can think of approaches to certainty in talk of

% A similar distinction seems to be implied in Descartes’ Meditations. He clearly states in
Seventh Set of Objections with the Author’s Replies that he is dealing with “metaphysical
doubt” to reach highest certainty, but not doubts about practical life. (Descartes 1984,
306-310)
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primary and secondary qualities of objects. For example, certainty about “primary
qualities” of an object such as its size, shape, motion and so forth was due to the belief
that these qualities are present in things themselves. In contrast, “secondary qualities”
which are believed to be effects of objects on people did not carry such certainty. Now the
switch Dear points out presumably entails, for instance, that one’s certainty about primary
qualities of an object started to be assessed against the evidence, that is, the reasons why
the subject came to think that the object has such and such primary qualities rather than a
reference to things in themselves. Once this switch happened, it is no surprise that
questions regarding the nature and reliability of evidence became a matter of assessing
objectivity. According to Dear, this switch signals that from then on certainty was placed
in the realm of the mind. He notes that during scholasticism ‘subjective certainty’, which
came from the Holy Ghost, overrode objective evidence. But the problem of how human
knowers could attain reliable knowledge became a pressing issue in late seventeenth
century English philosophy. (625) It is in this context that disinterestedness as a value
began to be praised especially in the areas of inquiry where individual testimony mattered.
Dear illustrates this shift by a striking example of Galileo's book Sidereal
Messenger where Galileo reports his discovery of four moons circling Jupiter. His book
reported observations that no one at the time was able to confirm, as nobody had as good
a telescope as Galileo. After the publication of the book, Kepler, who did not have the
proper equipment to repeat Galileo's observations, stated his reasons for believing
Galileo's claims: Galileo's occupation, his character, and his social relations all validate

the judgments in the book. Moreover Galileo's very style in expressing his judgments, i.e.
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publishing a book, and inviting others to use his equipment for testing, proves his
disinterestedness. Dear takes this event as an important indication of the shift from truth
to disinterestedness, because in this case, the thing itself did not have any role in the
evidence upon which certainty was built. Accordingly, Dear claims “the 'objective' as a
dimension of knowledge rooted in things and their knowability thus came to be replaced
in the seventeenth century by a negative category characterized by the absence of features
deemed to be inappropriate to valid knowledge.” (627) In short, reliability became an
important condition for knowledge (based on testimony) which paved the way for an
understanding that takes into consideration the characteristics and limitations of human
knowers.

If objective knowledge rests on objective evidence, then we need to ask what the
criteria for objective evidence are. In cases where testing a judgment empirically is not
possible, validity is sought in the reliability of the scientist. The indicators of such
reliability are found in the scientist’s personal traits and social relations. While some
characteristics and virtues that scientists possess (as well as prevailing social values) mark
the objectivity of a judgment, some others undermine it. As such, the objectivity of
evidence here is not tied to neutrality or to not being influenced by personal feelings or
values.” The importance of this discussion is that it indicates that in this frame of thought
impersonality and disinterestedness are not inextricably connected to one another. If

disinterestedness is the governing ideal for objectivity, and if it is measured against the

7 It is important to note that emphasis on values (social, political, contextual) as a
detriment to scientific objectivity is a post-Marxian conceptualization.
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characteristics and virtues that a scientist possesses, then the objectivity of a judgment is
not secured by impersonality.

The connection between the personal traits of scientists and objectivity is also
picked up by Lorraine Daston who does extensive work on the history of objectivity. But
before examining her views let me note that we should approach Dear’s claim about truth
to disinterestedness with caution. For one thing, he does not claim that disinterestedness
entails truth. Surely, observations (and /or predictions) of “disinterested” scientists can
(and do) sometimes turn out to be false. Dear’s example is about assessing the objectivity
of evidence in a particular case where further observation is not possible at the time. This
limitation, however, does not indicate that disinterestedness is a false ideal or that it is not
important. What it shows is that there is more to objectivity than disinterestedness.

In this section I have argued that different ideals of objectivity are not intrinsically
related. If we consider objectivity as a mixed bundle of ideals without acknowledging the
subtleties that each ideal contributes to objectivity, then we face the following
complication. The judgment about the disinterestedness of Galileo’s observations
discussed above will be deemed objective even though it fails to be impersonal. Hence we
will have a judgment that is both objective and not objective depending on which criteria
we favor. This complication can easily be overcome by an understanding of objectivity
where it is accepted that standards of objectivity emerge out of diverse epistemic practices
and concerns. Daston’s and Galison’s discussion in the next section will illuminate this

point further.
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1.2.2 Lorraine Daston and Peter Galison: Ontological, Mechanical and

Aperspectival Objectivity
Daston distinguishes three forms of objectivity each of which reflects distinct social and
historical ideals and concerns. While ontological objectivity seeks the ultimate structure of
reality, mechanical objectivity prescribes avoidance of judgment and interpretation in
reporting and illustrating scientific results. Aperspectival objectivity, on the other hand, is
about eliminating individual and group idiosyncrasies.® (Daston 1992, 599) At first
glance, the avoidance of intervention and judgment might seem to entail the avoidance of
individual idiosyncrasies. Yet a careful investigation shows that although they might
coexist, they are conceptually distinct, for they attack different subjectivities. This
difference becomes more apparent in “The Image of Objectivity” (1992) which Daston
co-authored with Peter Galison. Their central claim is that gradual mechanization in
scientific practice brings about a novel approach to objectivity in the nineteenth and early
twentieth centuries which has led to the moralization of objectivity by means of a new
ethos —the ethos of self-denial. We shall see in detail below that this ethos prescribes the
control of certain characteristics of researchers that would possibly distort the results of
the representation process.

In tracing the emergence of this ethos, Daston and Galison focus on atlas making
from the eighteenth to the twentieth century, where changes in the conceptions of

objectivity can be clearly followed as new techniques of mapping nature have developed.

¥ Rebecca Kukla in her article “Naturalizing Objectivity” (2008) reports that Daston and
Galison modify this distinction in their book Objectivity (2007). My discussion here is
based on the aforementioned articles in the text.
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Scientific atlases of diverse fields aim not only to document but also to organize and
stabilize the aspects of nature that they focus on, providing the working objects that
scientists base their inquiry on. To that end, scientific image making lies at the heart of
scientific practice.

Central to scientific image making is the issue of human intervention in
representing nature. Yet, the idea of representation is understood rather differently
throughout the history of objectivity as the governing norms that dominated the
representation process changed. Each representation project demanded different kinds of
personalities from their practitioners, with specific ethical virtues. While seventeenth
century scientists were concerned primarily about a mismatch between nature and
representations, for nineteenth century scientists the primary concern was the inner
temptations of individual scientists. In other words, while seventeenth century scientists
sought objectivity in the products of representation projects, nineteenth century scientists
sought objectivity in the process of representation itself by controlling and limiting the
involvement of scientists in it. With this shift, skeptical attitudes towards attaining
objective knowledge in the seventeenth century were abandoned in favor of optimism
about the possibility of securing objectivity in the nineteenth century, as it was believed
that scientists could be objective as long as they carried certain traits. Here we again see
the abandonment of the idea that “truth” (in the sense of correspondence) is the only
governing ideal in the search for objectivity. What is also important to realize I think is
that these developments brought about significant changes in underlying assumptions

about the assessments of objective knowledge. When the concern is a mismatch between
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nature and representation, the assessment of objectivity requires a special point of view
which already has a grasp of how nature is so that whether the representation fits nature or
not can be evaluated. Hence, the assessor presupposes the possibility of attaining such a
viewpoint, i.e. a God’s eye point of view. Whereas, when the focus is not on the end result
of representation, but on the process itself, no such God’s eye point of view is necessary.
Here what the assessor needs is an apprehension of the governing norms for
representation projects. Since different aspects of nature can be represented in different
ways, the assessor has to specify which norms are used in the assessment of each
representation project. This last point will become clearer as we follow Daston and
Galison’s account of how the governing norms have changed in the history of atlas
making.

Daston and Galison note that from the sixteenth century on the dominant ideal in
science has been to be “true to nature”. In order to illustrate “what truly is” atlas makers
were compelled to make ontological and aesthetic judgments. (Daston and Galison 1992,
84) The primary aim of the atlas maker was to reduce the variety and multiplicity of
nature into manageable pieces (e.g. specimens) which required decisions about the
selection of what phenomena to observe, and from which point of view to observe them.
In doing so, both the observing subjects and the observed objects were to be standardized
in order to preclude any idiosyncrasies. (84-5) From today’s point of view such
standardization and the ideal of representing things as they truly are might seem to be in
tension, but Daston and Galison argue that “truth to nature” in standardization was

construed in different ways. Some atlas makers focused on illustrating “types” and
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“ideals” while others on “characteristic individuals” or “individuals”. Daston and Galison
have an elaborate discussion of the differences of these interpretations in representing
nature, which there is no room to discuss here. The important thing to note is that,
according to the advocates of illustrating ideals, “what truly is” could be captured by
depicting the ideal type as the best pattern or model of nature. The task of the image-
maker is to find the essential properties that underlie and unify contingent particulars.
Accordingly, monstrous or idiosyncratic particulars that deviate from “normal” instances
were left outside science. Daston and Galison note that in addition to reducing the
plurality of nature to standard types, idealization also provided greater precision, since the
process of idealization required intense study of nature from all view points as well as the
critical expertise of scientists in selective judgment. As such, the ideal image was not
necessarily restricted to a specific viewpoint. In the process of idealization there was room
for the competent “interpretation” of the scientist, which was not as a hindrance to
objectivity. In fact, interpretive depictions of phenomena were something to be proud of,
for the ontological and aesthetic judgments involved in creating working objects were
essential to the merit of atlases. (87) The main reason why judgments in attaining ideals
were no obstacle to objectivity was related to the metaphysics of the day where it was
believed that universals exist just as particulars do. Therefore, although they are not
actually embodied in a specific particular, i.e. no particular is ideal, they can be
represented. (91) This view contrasted with late nineteenth century metaphysics which
attributed existence only to particulars.

According to scientists who believed that “true” images consist in representing
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particulars with their differences, such images were true to nature because they were
almost exact copies of particulars as they are seen. As imaging techniques progressed, the
practice of imaging individuals rather than ideal types has gradually prevailed in science,
and for Daston and Galison this progression marked the transition to mechanical
objectivity which I will discuss shortly. Underlying the insistence on illustrating
particulars was the contention that idealizations produce distortions, because they serve
the interests of theories. (91) In other words, the talk of ideals rests on decisions as to
what feature of a particular constitutes its essential property. Such decisions, on the other
hand, are products of previous systems of ideas. Hence, they are not “neutral” decisions.
A well-known proponent of this line of thought is Francis Bacon. Although he did not
specifically write on image making, his views might be helpful in understanding how

idealization can yield distortion.

1.2.2.1 Francis Bacon and the Emphasis on Differences

In the philosophical background of the insistence on illustrating particulars with all their
imperfections was a shift of focus from knowledge derived by argument to knowledge of
matters of fact. While the knowledge of matters of fact is gained by observation and
employing induction, the knowledge derived from arguments is achieved by deducing
conclusions from premises (regardless of their content) by following logical principles.
Following the Aristotelian tradition in philosophy, which had prevailed well into the
seventeenth century, the primary concern had been that of attaining universal truths and

discerning regularities in nature. Hence, mere collections of observational reports of
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various phenomena were not regarded as scientific knowledge. In the Aristotelian school
of thought, scientific knowledge rests on logical demonstrations (syllogisms). In the
Posterior Analytics, Aristotle states, “the premises of demonstrated knowledge must be
true, primary, immediate, better known than and prior to the conclusion, which is further
related to them as effect to cause.” (Aristotle 1947, 11) So we need to “know” the
premises of the demonstration that scientific knowledge rests on, but this knowledge
cannot itself be demonstrative knowledge. According to Aristotle, our knowledge of the
premises primarily rests on sense-perception. In order for sense-perception to transform
into knowledge, a sense-impression has to be retained in the soul. Some animals develop a
power of systematizing sense-impressions when these impressions persist. As a result of
this process memories are formed. An experience is developed when the memory of the
same thing is frequently repeated. (107) In other words, when we perceive a phenomenon
over and over again, we form an experience of it. Aristotle states “From experience
again—i.e. from the universal now stabilized in its entirety within the soul, the one beside
the many which is a single identity within them all—originate the skill of the craftsman
and the knowledge of the man of science...” (107-108). In sum, for Aristotle we get to
know the primary premises by induction. According to him, however, although “the act of
sense-perception is of the particular, its content is universal.” (108) That is, from singular
experiences, we arrive at universals. When the idea is applied to image making, it can be
said that these experiences of regularities were illustrated in ideal images which
manifested the essential natural form of each particular. However, philosophers such as

Robert Boyle and Francis Bacon opposed the Aristotelian contention that experience
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which comes directly from the senses, automatically represents things as they are. Hence,
they rejected the claims to scientific status of Aristotelian generalizations achieved
through the experience of regularities. They insisted on the importance of paying attention
to particular matters of fact, specifically rare events, such as monstrous births, in
understanding the regularities of nature. This approach shifted the focus from the general
to the particular and singular. (Daston 1994, 40-41) Bacon, specifically, fiercely opposed
claims for the importance and immutability of knowledge that relied on logical
demonstrations. Pointing to the inadequacy of abstracting from a limited number of
particulars in order to arrive at universals, he rejected the Aristotelian conception of
“experience”. In contrast, he advised not only compiling accounts of “normal”
phenomena but also of the errors and monstrosities of nature. (44) This insistence
coincides with the contentions of those image-makers who advocated illustrating
individuals with all their imperfections on the assumption that their images reveal the true
nature of what is being depicted.’

Now, what does this debate about illustrating ideals and particulars indicate for
our discussion of objectivity and its relation to impersonality, disinterestedness or
impartiality? Since for illustrating ideals the selective judgment of the scientist is
essential, we can reasonably claim that it does not rest on the ideal of impersonality. What
about the belief that proper idealization requires a careful study of nature from all

viewpoints? Could this belief be led by the ideal of impersonality? A close examination

? Note that Bacon was writing in the seventeenth century when the practice of
idealization was still prominent. This situation is a good indication of the fact that the
transitions in ideals were never clear-cut, and that they often co-existed.
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reveals that the faith in such idealization is premised on the experiences and capacities of
scientists. Obviously, the premise that scientists can (or should) study nature from al//
points of views is problematic. But the very fact of demanding this implausible capacity
from scientists gives us important clues about the conception of objectivity underlying the
contention about illustrating ideals (i.e. essential properties common to all members of a
species) as representing the true patterns of nature. For one thing, the demand for a
comprehensive study of nature brings to mind the ideal of impartiality which asks for
equal treatment of all perspectives. In this understanding, true patterns of nature can be
captured only if all perspectives are taken into account. Yet it is quite doubtful that this
requirement demands an impersonal method. It is important to note here again that the
ideal of impersonality is premised on interchangeable subjects (or in this case
perspectives). In this context, there seems to be a tension between the ideal of impartiality
and the ideal of impersonality. This is because the very idea about interchangeable
perspectives renders redundant the call for a study of all perspectives, which implies that
there are fundamentally different, perspectives.

The relationship between the ideal of impartiality and the ideal of
disinterestedness is also interesting. I have mentioned above that the demand about the
impartial study of a/l perspectives is problematic. Bacon’s objections point out how an
Aristotelian treatment of phenomena is unequal, as it leaves aside what is abnormal.
Idealization not only favors what is “normal” or “usual”, but also favors the ontological
and aesthetic commitments of the scientists. Presumably, it is because of the influences of

these commitments that idealization serves the interest of theories (insofar as they
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organize and explain phenomena). In this sense, the process of imaging ideals is not a
disinterested enterprise.

To summarize, in the pursuit of capturing the true patterns of nature the project of
illustrating “ideals” cannot accommodate the ideals of impersonality, impartiality and
disinterestedness all at once. Should we then simply conclude that those advocating the
project of illustrating “ideals” failed to achieve objectivity? I think it would be too strong
(or even an impossible) a condition for objectivity to demand conformity to all these
ideals. As we shall see, the project of representing nature —even when the focus is shifted
from ideals to particulars— has to overlook some aspects of phenomena in order to
manage the multiplicity of nature. This necessary practice of overlooking, however, is in
certain ways in tension with the ideals of disinterestedness and impartiality, for it involves
a decision as to which aspects of a phenomenon to depict or from which perspective to
depict it. In other words, it is a decision about which aspects or perspectives should be
favored over others, which in turn fails to pay due respect to all aspects or viewpoints of
nature. This dilemma is likely to occur regardless of how representation is pursued as long
as it rests on the project of representing nature in its totality. Accordingly, we are faced
with two options: (i) we can accept that disinterestedness, neutrality and impartiality are
not suitable norms for achieving objective representations of nature (in its totality), or (ii)
we can accept that representation of nature is bound to be incomplete (because we human
beings can only have partial access to nature) but nonetheless strive for meaningful
applications of norms of objectivity that may vary across different practices and contexts

in science. The aim of this thesis is to explore the second option.
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1.2.2.2 Mechanical Objectivity

In order to understand the different ways in which the norms of objectivity have been
pursued, let’s turn back to the opposition between the two groups of atlas makers. The
clash between them can be construed as a dispute about which form of subjectivity is
dangerous and which form is to be tolerated. ' For the advocates of the “ideal” image,
the judgments of expertise and the control of the scientist were necessary for preventing
distortions that an incompetent observer (the illustrator) might carelessly have brought
about. As scientists started to realize that their tendencies (in addition to the illustrators')
might also cause distortions, and as imaging technologies improved, the once-praised
insights of scientists became an obstacle to achieving precise images. With the gradual
arrival of a new form of objectivity, namely mechanical objectivity, the characteristics
expected of scientists if they were to achieve objectivity also changed. Daston and
Galison distinguish positive and negative characteristics that were required for mechanical
objectivity, both of which put intense pressure on the individual scientist. Acute care,
exactitude, patience, perseverance and endless appetite for work were required as positive
traits. Negative traits, on the other hand, consisted in eliminating the mediating presence
of the observer. This latter ideal could take different forms such as the elimination of
judgments in the selection of phenomena, the replacement of sense perceptions with

machines, and the elimination of theories and hypotheses that organize (and distort) the

' 1t should be noted that tendencies in atlas making were not limited to these two groups.
Nor were the boundaries of groups as sharp as I make them sound for the purposes of
clarification. For a detailed explanation see Daston and Galison (1992).
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phenomena. (Daston and Galison, 1992, 82-3) All aspects of mechanical objectivity
supported the morality of self-discipline that is built upon self-restraint and self-
abnegation. Now the accuracy of images was secured by mechanical means such as
photographic depictions, x-rays, lithographs, photo-engravings, camera obscura drawings,
ground glass tracings. As new instruments and machines were built to aid in producing
accurate visual representations, it became clearer that what was required by the morality
of self-discipline was better accomplished by machines than by scientists and illustrators.
Hence, selfless, soulless, steadily working, mechanical machines gradually became the
symbols of objectivity.

Although in the pursuit of being 'true to nature' photographic reproductions were
praised for copying phenomena precisely, not all mechanical techniques supplied the
perfect similarity that was sought. According to Daston and Galison “What the
photograph (along with tracings, smoked glass, camera lucida, and other mechanical
devices) offered was a path to truthful depiction of a different sort, one that led not by
precision but by automation—by the exclusion of the scientist's will from the field of
discourse.” (117) Hence, the primary concern in mechanical objectivity was not accuracy
or resemblance but nonintervention. Nevertheless, Daston and Galison note that even after
the invention of photography at the beginning of nineteenth century, which came to be the
emblem of mechanical objectivity, the debate surrounding objectivity was not over.
Mechanical reproduction, although it increased accuracy by automatizing the
representation process, failed to “fully” remove human intervention between object and

representation. (98) The accountability of photographic evidence—both in science and in
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the court room—for instance was brought into question since photographic images are
susceptible to the locations of the instruments as well as the duration of exposures, and
therefore subject to distortion. (110) Moreover, the issue of demarcating the normal from
the pathological phenomena in nature was a big challenge for those who advocated the
mechanical registration of images of individuals. The question was “how would one
distinguish between variations within the bounds of the ‘normal’ and variations that
transgressed normalcy and entered into the territory of the pathological.” (107) For some,
the solution to this problem was to emphasize the importance of rare deviations in
delineating what is normal. Hence it was argued that phenomena should be illustrated
with all their imperfections. Yet, many atlas makers, such as Rudolf Grashey, argued that
a single representation could not depict the great variations in nature. They suggested the
need for illustrating multiple instances of the same phenomenon. Each individual
instance, it was hoped, “would evoke a class of patterns in the mind of the reader”. For
instance, Grashey published a series of skull X-rays that illustrate “the far reaches of the
normal and thereby demarcate the normal from the pathological.” (105) By doing so, he
shifted the responsibility of classification from the author to the audience. Daston and
Galison write “while in the early nineteenth century, the burden of representation was
supposed to lie in the picture itself, now it fell to the audience. The psychology of pattern
recognition in the audience had replaced the metaphysical claims of the author.
Mistrusting themselves, they assuaged their fear of subjectivity by transferring the
necessity of judgment to the audience.” (107) But this move merely replaced the

subjectivity of the scientists with the subjectivity of the audience. It could not do away
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with subjectivity all together. This point is important for our discussion as it constitutes an
early example of an attempt to include the audience as an active participant in both
making and assessing knowledge, which has often been overlooked by mainstream
epistemological projects, yet is underlined by many feminist theorists. I shall revisit this
issue in the following chapters.

Although shifting the responsibility to the audience in depicting phenomena was a
novel idea, it was ineffective in the face of mechanical reproductions such as x-rays,
apprehension of which required the trained eye of an expert to detect relevant
information. It was also true of the mechanical production of mathematical pictures such
as graphs which came to be widely celebrated in the late nineteenth century in the name of
objectivity. Graphical expression was judged universal as it transcended the limits of
natural language and it could “cut across disciplinary boundaries to capture phenomena as
diverse as the pulse of a hearth and the downturn of an economy.” (116) Yet reading such
graphs also demanded trained judgment.'' The emphasis on the universal applicability of
these representations also signaled the emergence of a new ideal, the ideal of
aperspectivity, in achieving objectivity.

In distinguishing mechanical objectivity from aperspectival objectivity,

photography as an emblem of mechanical objectivity can help us appreciate the subtle

' Kukla notes that in Objectivity Daston and Galison distinguish “trained judgment” as
the governing norm that dominated the project of representation in the twentieth century.
Yet this can be seen as a recurrence of the ideal of “truth to nature” sought in idealization
where insights of scientists were crucial. However, as Kukla quotes from Objectivity,
“the sage revealed the true image of nature, and the trained expert possessed and
conveyed to apprentices the means to classify and manipulate.” (Daston and Galison
2007, 332)
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differences between them. In aperspectival objectivity, not only the inner temptations of
individual scientists but also the physical, social, biological and cognitive structure and
limitations are seen as impediments to objectivity. A photograph, on the other hand,
although it produces almost an exact copy of what is captured is not without perspective.
In fact, perspective is vital for photography. Hence, the sort of non-intervention achieved
by mechanization does not guarantee aperspectivity, which would demand transcendence
of all idiosyncrasies and locations of subjects.

Daston and Galison are careful to note that the aim of acquiring universal
knowledge through such de-individualization and emotional distance in the nineteenth
century was not a novel attempt; it was also pursued in the eighteenth century. But,
according to Daston and Galison the objects of concern were different in each century. In
the eighteenth century, discussions about the transcendence of individual perspectives
were not about understanding or describing the natural world, but occurred mostly in
moral philosophy and aesthetics. “Subjective” (meaning private) perspectives started to be
denounced in these realms, not in the ontological realm. Moreover, they claim that it was
in these domains that values such as detachment, impartiality, disinterestedness, self-
effacement made their way into our conceptualization of objectivity (Daston 1992, 603).
Eighteenth century moralists deemed transcendence of individual viewpoints necessary
for a just society, whereas such transcendence was deemed necessary for a coherent
scientific community in the nineteenth century. The existence of a coherent scientific
community, for some philosophers of the period, was a precondition for attaining truth.

(607) Now, if this historical account is plausible, it constitutes a problem for the modern
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coupling of aperspectivity with the natural sciences. That is, if aperspectival objectivity,
which is the prevailing understanding of objectivity today, first appeared in moral
philosophy and aesthetics, only then to be transferred to the natural sciences, then the
authoritative status attributed to the natural sciences on the grounds that they are the only
domains which are (or which sought to be) governed by the ideals of disinterestedness,
detachment or impartiality is highly questionable.'? In other words, it is a significant
challenge for the worldview in which the natural sciences constitute the paradigm of

knowledge.

1.2.2.3 Aperspectivity and Communicability

Daston and Galison’s discussions of aperspectivity as a governing norm in scientific
practice does not address philosophical questions regarding aperspectivity as a view from
nowhere which is believed to yield absolute objectivity. Their inquiry into aperspectivity
is not concerned with such questions as whether transcending all perspectives is possible.
Yet they take communicability as a condition for achieving aperspectivity. According to
Daston and Galison, since one of the essential requisites for a coherent scientific
community is communicability, what the ideal of aperspectivity in science serves is
primarily to maintain this communicability. Communicability became a primary concern

in science in the nineteenth century as society in general and scientific practice in

121t should be noted that the challenges from historicists, sociologists of knowledge,
feminists and post-colonial theorists started to shake this understanding of objectivity
which confines it to aperspecitivity.
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particular went through rapid changes." For example, changes due to technological
innovations led to refined divisions of labor within science and to technologies such as
postal systems and railways which helped ideas to travel across national boundaries.
Communicability became an issue as scientists from different parts of the world and
disciplines started to share their views more and more widely. Hence, in Daston’s words
aperspectivity “became a scientific value when science came to consist in large part of
communications that crossed boundaries of nationality, training and skill. Indeed, the
essence of aperspectival objectivity is communicability, narrowing the range of genuine
knowledge to coincide with that of public knowledge.” (Daston 1992, 600) This
relationship between communicability and public knowledge is quite important for our
discussion of objectivity and deserves further deliberation. In so far as public knowledge
is knowledge that is open to comprehension or examination by a//, it seems to convey a
claim to universality. For instance, in my earlier discussion of Kant I have claimed that
his conceptualization of objectivity rested on impersonal knowledge secured by the
universal capacities of the mind. Yet here, although communicability requires certain
capacities, there is no reference to categories of the mind. Instead, there is reference to
impersonal communication which is presumably secured by following the established
procedures or standards in testing, measuring, reading graphs and so forth. In other words,
it rests on the standardization of data. Hence, it is reasonable to claim that the

impersonality attached to public knowledge here is not a function of the inner capacities

' This view is challenged by Jennifer Tannoch-Bland (1997) who claims that the ideal of
communicability was important since the time of Bacon. I will examine this objection in

detail in Chapter Four.
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of subjects, which according to Kant, are universal, but a function of the universal
application of procedures shaped through social and historical developments. The idea
about the universal application of procedures that yield knowledge has important
consequences for the status of scientists. What the impersonalization of communication
enables is that any observer can reach the same results by following the universally
accepted procedures which render the individual qualities of scientists redundant. Hence
Daston writes “aperspectival objectivity was the ethos of the interchangeable and
therefore featureless observer—unmarked by nationality, by sensory dullness or acuity, by
training or tradition; by quirky apparatus, by colorful writing style, or by any other
idiosyncrasies that might interfere with the communication, comparison and accumulation
of results.” (609) Note how the idea of interchangeable observers contrasts sharply with
the earlier practices where observational reports were evaluated in terms of the skill and
integrity of the observer. As we saw in Dear’s discussion, the skill and character
(trustworthiness) of the individual scientist or reporter (as well as their social status)
provided warrant for the content of the report. After the appearance of the ideal of
interchangeable observers, disinterestedness secured by the personal traits of scientists
was no longer a sufficient measure to vindicate the content of an observation. Moreover,
although perspectival distortions prompted by self-interest might be prevented by, say, the
application of the ideal of disinterestedness, it still does not secure aperspectivity, for
there might be distortion with no self-gain, say because of mere prejudices.

The emphasis on interchangeable subjects also gives us clues about the insistence

of avoiding subjectivity in the mainstream epistemological project, where necessary and
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sufficient conditions for knowledge are sought by abstracting subjects from the analysis."*

However, this historical account should remind us that the ideal of aperspectivity that is
premised on interchangeable subjects is just one form of objectivity which came about as
a result of particular social and historical developments and needs. It is also worth noting
that adopting this aperspectivity was not without cost. For instance, although the ideal of
aperspectivity contributed to the accessibility to and mobility of knowledge, it also led to
the loss of practices that yield valuable information. Practices that were once an integral
part of observation reports but could not be communicated were dismissed, as they did not
conform to the ideal of aperspectivity. Daston’s example of the favoring of sphygmometer
over the human pulse reader is a good indicator of a case where an old practice, i.e.
human pulse reading, is abandoned in favor of a new practice which exhibits results that
the human pulse reader cannot communicate. Another similar example would be replacing
midwives with doctors and technological apparatuses. Vrinda Dalmiya and Linda Alcoff
in their article “Are ‘Old Wives’ Tales’ Justified?”” (1993) have an elaborate account of
how (practical) “knowledge” of midwives was left outside the domain of “proper”
knowledge which is “propositional”. Modern instruments display the uterus in detail and
detect any (possible or actual) problems, yet midwives could spot these problems and fix
most of them without these tools. For example, they could turn the baby in the womb to
avoid breached deliveries; they could perform abortions; hasten prolonged labor; reduce

the pain of childbirth and cure breast infections. (Alcoff and Potter 1993, 222) Midwives’

' For a detailed analysis of the mainstream epistemological project and abstract subjects
see Code (1993).
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knowledge rested mainly on their direct personal experience of childbirth as well as their
experience of delivering babies from a young age on. Another important source for their
knowledge is the shared information and stories of difficult births among themselves. In
other words, “hearsay” played a crucial role in midwives’ knowledge accumulation. This
factor indicates that midwives often communicated with each other, but this form of
communication did not fulfill the standards for the modern ideal of “communicability”
which rested on the impersonality of data. The very factors, such as being oral, practical
and experiential, which made midwives’ knowledge possible were also the reasons why
their knowledge could not be communicated (or could not be communicated in the form
of propositional knowledge). However, one might argue that the practical knowledge of
midwives could be transferred into propositional knowledge as instructions provided in
manuals of certain instruments. Yet this argument can be dismissed simply by pointing
out the difference between knowing how, say, a bicycle works and how to ride a bike.
Dalmiya and Alcoff are careful to note that, this claim about the incommunicability of
midwives’ knowledge is not merely a report of the illiteracy of most midwives and their
failure to codify their skills. (224) They write: “a crucial aspect of a midwife’s skill was
her capacity to be empathetic and sensitive to the situation of her patients as well as to
allay their fears and inspire them to have forbearance and hope.” (225) In other words,
midwives could identify with the expectant mother, and this experiential knowledge could
not be transmitted through impersonal propositions. (225) Dalmiya and Alcoff argue that
because midwives’ knowledge cannot be forced into “the S knows p schema”, it was

dismissed from “real” epistemology. Hence, if we turn back to Daston’s and Galison’s
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historical account, in the ethos of aperspectivity (which is prominent in mainstream
epistemology), mechanically produced statistical reports that are immediately accessible
to others replaced skills, intuitions, inspirations which are intangible, hence could not be
totally explained and communicated. (Daston 1992, 612)

In sum, according to Daston’s and Galison’s historical account, aperspectivity in
science as an ideal for achieving objectivity was sought by impersonalizing the
procedures and standards for establishing communicability in order to preserve
continuous dialogue among scientists. It should be noted however that here there is no
direct reference to truth in the sense of correspondence to nature. In a-historical
philosophical discussions, on the other hand, it is often assumed that the
impersonalization of scientific method (including the procedures and standards that are
followed) leads to true representations of phenomena. We shall see examples of such
philosophical positions in detail in the next chapter. Moreover, there is a line of thought
which associates aperspectivity with a view from nowhere that demands
impersonalization through self-effacement to attain absolute objectivity where the world
is represented as it is in its totality. Whether and how such impersonalization could be
achieved prompted lively discussions among philosophers in the twentieth century. One
of the leading contributors to these discussions, who made famous the phrase “the view

from nowhere”, is Thomas Nagel.
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1.3 Thomas Nagel and the View from Nowhere
Although Nagel clearly rejects the possibility of attaining absolute objectivity, he retains
the idea that objectivity is a method for understanding the world that involves self-
effacement. His main idea is that an objective view of the world has to include everything
about the world including the perspective of the viewer. Nagel explains this method of
objectivity as follows:
To acquire a more objective understanding of some aspect of life or the world, we
step back from our initial view of it and form a new conception which has that
view and its relation to the world as its object. In other words, we place ourselves
in the world that is to be understood. The old view then comes to be regarded as
an appearance, more subjective than the new view, and correctable or confirmable
by reference to it. The process can be repeated, yielding a still more objective
conception. (Nagel 1986, 4)
In this picture objectivity comes in degrees, because the objectivity of a view is achieved
through the gradual elimination of subjective specificities such as an individual’s
character or position in the world. In other words, the more impersonal a view is, the more
objective it becomes. Nagel acknowledges that we cannot have an absolute picture of the
world since we are limited beings. Moreover, he accepts that there are certain aspects of
the world of which a subjective view provides better understanding than an objective
view. I suppose what he means is that since appearances and perspectives are also part of
the world and since an objective view is attained by detaching oneself from one's
specificities as much as one could, in trying to understand the part of the world that is

about our appearances and perspectives themselves, we are better off with a subjective

view than an objective one.
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However, there is no reference to the possibility or the extent of such detachment,
in Nagel’s discussion. We supposedly acquire a more objective view when we reflect on
our perspectives and their relation to the world. But surely, mere reflection does not
automatically yield objectivity. One needs to have a certain disposition for a “fair” inquiry
into one's views. That is, one needs to have the patience to examine one's view from every
possible angle to the extent that one can. Moreover, one needs to have the courage to
follow up the consequences of one's views as well as an openness to modify them if need
be, and the appropriate training to do it well. Nagel might respond that all of these
requirements are in principle possible within the method of objectivity he is defending. It
might be plausible, in fact, to think that one can transcend one's specifities and come to
understand the world which includes other perspectives and the relationship between one's
views and the world within a rationalistic tradition which is reinforced by a commitment
to autonomous individual reasoning. But how could we make sense of this method within
an empirical tradition where not only the limitation of human faculties but also the
fallibility of reasoning, sense perceptions and so forth are pressing issues? Nagel claims
that our new conception of the world (or an aspect of it), which also includes our old
conception, is more objective. But he does not discuss how reliable this method is. What
reason do we have to believe that our (individual) reasoning, i.e. stepping back
(detachment) and thinking about our own view, will yield an objective view? Surely our
faculties are limited, hence we cannot get the whole picture, but accepting this fact is not
the same as accepting that our reasoning might be faulty. In the case of faulty reasoning

which leads not just to a limited conception of the world but to a distorted one, what is it
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in this method that would correct our conception? In the case of distorted conceptions or
representations, could we still talk about the objectivity of our view of the world? Nagel
could claim that even in the case of distorted views we can talk about objectivity since it
is the method that counts, not what it produces. Yet, the idea of an objective method that
could yield a distorted conception of the world contradicts “objectivity” as an ideal. A
method is basically a means to acquire a certain end. If the end that the method produces
is undesirable, the method is discarded as either faulty or useless. A distorted conception
of the world is obviously not a desirable end. Hence, a method that could produce a
distorted conception of the world is far from being an ideal. Reducing objectivity to a
methodology which rests on an ungrounded optimism about (individual) reasoning results
in such contradictions."

Furthermore, in presenting this method as the method of objectivity, Nagel
overlooks the different uses of ideals of objectivity that I have been discussing. However,
I do not wish to claim that this method of self-effacement is futile altogether, as it would
also be overlooking important tasks that are carried out in scientific practice by following
it. It is not contradictory to maintain that certain ideals might contribute to the objectivity
of science when applied to certain aspects of scientific practice while they are not
sufficient to secure objectivity when applied throughout the practice. In fact, they might
even hinder objectivity when they are not applied in appropriate places. For instance, as I

discuss above, self-effacement is the guiding principle in achieving mechanical

13 1 will revisit Nagel’s views when discussing feminist attacks on individualist
epistemologies in Chapter Four.
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objectivity. In “The Scope and Limits of Scientific Objectivity” (2004) Joseph F. Hanna
argues “[s]cience makes objective progress when decision procedures requiring subjective
human input are replaced by decision procedures that are automatic or mechanical.”
(Hanna 2004, 341) However, he adds that this understanding of objectivity does not imply
that human reason or human communicative discourse have no role in objective science.
According to him communicative discourse involves conscious reflection, application of
epistemic and social values, creative elaboration of analogies and metaphors, hence it
reflects human interests, values, perceptions and intuitions. Hanna argues that scientific
progress is not simply about the elimination of communicative discourse, but in raising
the level of that discourse. (341) It is in this higher level that judgments of 1) whether
artefacts (products of automation such as meter readings, digital outputs of recording
instruments, photographic plates) count as evidence for or against a given theorys; ii)
whether or how the experimental context that has produced those artefacts ought to be
modified is discussed. In this understanding the automation (objectification) of lower
level decision processes makes possible more complex communicative discourse at a
higher level. (342) Obviously we can question the “objectivity” of higher-level discourse:
to what extent the assessments of evidence are (can be/ ought to be) disinterested or
impartial? The point is, though, although we can claim objectivity in lower level decision
processes by invoking self-effacement guaranteed by automation, this lower level
objectivity is not sufficient to generate objectivity throughout scientific practice where

higher-level communicative discourse is an essential part. In other words, specific ideals
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that guide lower level discussion processes are often inappropriate and/or not efficient in

guiding higher-level communicative discourse.

1.4 Conclusion

In this chapter my aim has been to understand how distinct governing norms of scientific
practice, which have changed throughout history, accommodate different ideals of
objectivity such as impersonality, disinterestedness and impartiality. We have seen that as
the needs, the focus of concerns, and the means of research changed in science, these
ideals took on different meanings and were directed at different aspects of scientific
practice. Moreover, objectivity has been discussed in terms of the ways in which objective
judgments are reached as well as what those judgments are about. Hence objectivity has
been attributed sometimes to the methodology and sometimes to the object of a study. As
a result, different forms of objectivity occurred. However, the relationship between
different forms of objectivity has often been left obscure and/or rested on unexamined
assumptions. I believe a comprehensive account of objectivity should not leave these
assumptions unexamined. Moreover, such an account should take the diverse applications
of ideals of objectivity throughout science. Perhaps this approach is easier to follow in a
position where science is viewed as a practice rather than interrelated cluster of theories.
In the next chapter we will see how some of the dominant schools of thought in the
philosophy of science have ended up with limited conceptions of objectivity because they
have viewed science in a certain way which caused them to disregard the diverse

character of objectivity. As a result their theories have failed properly to address the real
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questions that occur in actual scientific practice, and concerns regarding the relationship
between science and everyday life. Ultimately, in this dissertation, I will argue that a
feminist understanding of objectivity (and science) can both accommodate the diverse

character of objectivity and provide substantial guidance for scientific community.
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Chapter Two

The Received View of Scientific Objectivity

The examination of the historical development of ideals such as impersonality,
disinterestedness and impartiality in the previous chapter led us to the conclusion that
these ideals were pursued and manifested in different ways throughout the history of
science depending on the prevailing concerns and projects in representing and
understanding nature at the time. In this chapter I turn to the philosophy of science to look
at how these ideals operate in the philosophies of the dominant schools of thought. I want,
for instance, to examine what elements in their philosophy have generated the ideal
objectivity which in post-positivist times has come to mean a detached, neutral and
disinterested approach to a subject matter that exists in a publicly observable space,
separate from knowers/observers and making no personal claims on them. As we shall
see, these schools of thought often overlooked the layered character of objectivity and
thus failed to provide a sufficiently comprehensive account of it. It is important to note
that this shortcoming is not merely a conceptual failure but has important consequences in
our daily life since scientific conceptualizations inform future research programs that
form public opinion.

The philosophy of science as a distinct sub-discipline of philosophy emerged in

the nineteenth century, mainly with the rise of positivism." Among other schools of

! This claim, however, needs to be qualified. Historically, philosophy and science have
gone hand in hand, at least up to the eighteenth century. Many of the major figures in
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thought with positivist tendencies, logical positivists and logical empiricists stand out as
major sources of influence in the philosophy of science. The boundaries of the discipline,
that is, the concerns and questions about science that are worthy of a “philosophical”
investigation were delineated mostly by members of this school of thought. However, it is
hard to talk of positivism as a doctrine with strict boundaries and set principles. It can be
better understood as a frame of mind or spirit with a certain humanistic turn away from
the dogmatism of preceding theology and metaphysics. In fact, as a legacy of the
Enlightenment, positivism was a progressive movement. The key idea of positivism can
be summarized very broadly as 'seeing is believing'. That is, we can only know or claim to
know things that we can observe. It is this key idea that underlies the positivistic attitude
towards epistemology, metaphysics and semantics. Yet, this attitude is manifested in
diverse ways within different schools of thought.

Initially, “the philosophy of science” as a distinct discipline was not comprised of
a comprehensive critical examination of “science”, as its name would suggest. Rather it
was an investigation of “scientific knowledge”. Establishing the philosophy of science as
a study of scientific knowledge reflects the positivistic tendency of reducing science to its
product, i.e. to scientific knowledge, where the focus is on the method of validating such

knowledge. This tendency is clearly manifested in the distinction between the context of

philosophy, such as Descartes, Pascal and most of the Enlightenment thinkers were also
scientists. Those ancient Greeks who inquired into nature were also called natural
philosophers. Moreover, concerns about the aims and methods of inquiry into nature go
as far back as Aristotle's Posterior Analytics. In the eighteenth century science and
philosophy started to move apart, and came to be regarded as distinct enterprises.
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discovery and the context of justification.” Although it has often been ambiguous which
features of scientific practice constitute the context of discovery and which features
constitute the context of justification, it can be claimed that the main aim of this
distinction was to separate practices that involve subjective elements such as personal
backgrounds, characteristics, decisions, values and inspirations in constructing the
theories from the objective relations between hypotheses and evidence that validate them.
It was argued that a philosophical inquiry into science should be concerned with the
context of justification since the context of discovery was not an appropriate subject for a
logical investigation. One consequence of this approach was to reinforce the view that the
only knowledge worthy of the name is knowledge achieved by scientific methods: a view
which narrowed the scope of epistemological investigations to a great extent.

The general purpose of this chapter is to show how different approaches to
science inform 1) subject matters and concerns of “the philosophy of science”, and ii) the
meanings attributed to fundamental scientific concepts, especially 'objectivity'. I will
examine the basic ideas of certain different traditions in the philosophy of science in an
attempt to understand how these ideas affect (or could affect) their conceptualizations of
objectivity in science. I will start off with what I perceive to be the received view and its
understanding of objectivity, and then will proceed to its critique. *

In order to have a clear grasp of some of the ideas that have a bearing on

objectivity, a chronological exploration is useful. Yet the development of the ideas that I

? This distinction was first introduced by Hans Reichenbach.
3 T will focus on feminist critiques in Chapter Three and Chapter Four.
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shall examine should not be seen as linear. Although the importance attributed to specific
themes changes from time to time, the ongoing literature continues to contribute to the
development of these themes. Since thematic discussions in the philosophy of science
(like many other philosophical inquiries) are not conclusive, it is often difficult to set
sharp boundaries among various philosophical positions.* That is why it would be
misleading to talk of a static received view established by a certain philosophical school.
Rather, I shall try to formulate the received view in a dialogical fashion, where I will
examine one philosophical position in comparison to another. I shall start off with logical

positivism and logical empiricism.

2.1 Logical Positivism, Logical Empiricism and Objectivity

Logical positivism, which dominated philosophy of science in the early decades of the
twentieth century, was initially founded by members of the Vienna Circle, who included
Moritz Schlick, Rudolf Carnap, and Otto Neurath, as a reaction to the unsolvable riddles
and metaphysical excesses of traditional philosophy.® It quickly drew the attention of

philosophers from other parts of Europe (and later from the USA) such as, Hans

* Even if the basic principles of a position can be distinguished for practical purposes,
labeling one philosopher as an advocate or an opponent of a certain position is not easy,
as thinkers rarely subscribe to a position in its entirety, i.e. they agree with some aspects
of a position while rejecting some other aspects of it. Or they may not subscribe officially
or consciously to any position at all, but are assigned to such and such a position by their
readers/colleagues/other associates.
> In my discussion of logical positivism and logical empiricism I focus on a standard
history of these positions. I do not consider the more recent distinction between “The
First Vienna Circle” and the “Left Vienna Circle.”
% Other members of the circle included Hans Hahn, Karl Menger, Frederich Waismann,
Kurt Godel and Herbert Feigl.
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Reichenbach, Alfred Jules Ayer, Carl G. Hempel and Karl Popper, who became involved
in the critical exchanges the circle had generated.

Before proceeding further, let me clarify an important point in delineating this
influential philosophy. Logical positivism and logical empiricism are often treated as
alternative names for a single position. However, for some philosophers logical
empiricism marks a distinct turning point in the logical positivist programme.” For
instance, Gary Hardcastle argues that logical empiricism was developed out of critical
discussions of many logical positivist themes, leading to the rejection and dismissal of
some principles while promoting the refinement of others, as in the transition from the
verifiability criterion of cognitive meaning to the confirmability criterion.® (Hardcastle
2006) Constant exchanges and adjustments of ideas sometimes resulted in new
approaches to the same problems and sometimes to a complete shift of focus onto
different problems. Accordingly, it is difficult to pinpoint when exactly logical positivism
ceased and logical empiricism started.

In their search for clarity, logical positivists argued for a scientific worldview that
should prevail in every area of philosophy.’ Their insistence on such a scientific
worldview enabled them to take a dismissive stance towards any subject matter that could

not be subjected to observation and verification. The clarification of traditional

7 There is also a distinction between early and late logical empiricism in this literature.
¥ Another philosopher who marks the beginning of logical empiricism with the inquiry on
confirmation theories is Wesley Salmon.
? They also had a social and political agenda in their appraisal of the scientific
worldview, which is often overlooked. Hence they did not merely pursue a negative task
of dismissing metaphysics.
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philosophical problems was pursued either by attempts to transform them into empirical
problems or, when such transformation was not possible, by discarding them as pseudo-
problems. As a result, metaphysics and its problems were brushed aside.

In following this programme, logical positivists were motivated by developments
in both science and logic. Positivist convictions grew stronger, as earlier metaphysical
speculations about empirical matters were gradually proved wrong by physics and
biology. The birth of theories of relativity and quantum mechanics, for instance, called
Newtonian mechanics and its metaphysics into question. Yet, as science became more and
more abstract, a formal systematization came to be required in order to clarify theoretical
concepts and to establish their connection with observation. Some positivists found the
resources for this project in the quantificational logic developed by Gottlob Frege, Alfred
NorthWhitehead and Bertrand Russell.'

Logical positivists were committed to the empiricist conviction that experience
and observation are the only ways to learn anything about the world. Yet, unlike classical
empiricists, they were not interested in the questions of how we come to know things.
They were rather concerned with the formal processes by which knowledge claims are
validated. Hence, they combined the mathematical method of demonstration championed
by rationalists and the experimental method supported by empiricists. While the
mathematical method of demonstration (i.e. logical deduction) provided the form of

reasoning, experimental investigations provided the content. In the following we will see

' They were also greatly influenced by Ludwig Wittgenstein's Tractatus Logico-
Philosophicus.
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that these two methods presupposed different forms of objectivity. The method of
demonstration aimed at a form of objectivity that is secured by an impersonal method.
The objectivity of the content, on the other hand, was assessed with respect to truth,
relevance and testability. As we shall see, the ideal of impersonality that assists the
method of demonstration failed to guide assessments of truth, relevance and testability
which required experimental investigations. I will argue that overlooking this point leads
to a misleading conception of objectivity which ties it to impersonality, disinterestedness,
neutrality and impartiality all at once. As I have discussed in the previous chapter, these
are distinct ideals and their simultaneous application sometimes yields contradictions.
The best way to elaborate on the two forms of objectivity guided by different ideals is to
examine the main areas of concern for logical positivists such as the principle of

verification, scientific explanations and confirmation.

2.1.1 The Verifiability Theory of Meaning "'

In distinguishing science from pseudo-science and discarding metaphysics from
philosophical inquiry, logical positivists sought a formal criterion to distinguish
cognitively significant statements from meaningless ones. To that end they appealed to
the idea of empirical significance as well as the idea of analyticity that separated analytic
statements from synthetic ones. Although there are different definitions of analyticity,

basically analytic statements are statements that are true by virtue of the meaning of the

"' In the literature, this theory is also referred as the “verification theory of meaning”.
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words contained in them.'? Hence, they can be known a priori. Understood as such,
adopting analyticity enabled logical positivists to make room for the knowledge of certain
truths such as mathematical truths or logical theorems in an empiricist tradition. The
empirical significance of non-analytic statements, on the other hand, was determined by
verification."

Although the idea of verifiability can be found in Hume's philosophy, the search
for a formal criterion was one of the major concerns for logical positivists. There have
been different formulations of the verifiability principle of meaning, all of which have run
into various problems.'* However, the basic idea underlying the principle was to confine
cognitive meaning to the statements which can be empirically verified, thereby marking
every other statement as literally meaningless.

Among the problems with this principle were questions about the status of the
principle itself (i.e. whether it is an empirical claim or not), and the adequacy of the
principle as a means of distinguishing meaningful statements from meaningless ones.
Specifically, when statements of general laws are considered, the principle was doomed to
fail. Statements of generalizations were not verifiable because it was impossible to

observe phenomena in their generality. In other words, one cannot observe each and every

instance of any phenomenon. Some philosophers, such as Ayer, tried to overcome this

> Immanuel Kant, Bernard Bolzano (1973), Gottlob Frege (1974) and Rudolph Carnap
(1937, 1956) provided different definitions for ‘analyticity’.
13 Analytical propositions are devoid of content and they owe their validity to linguistic
conventions associated with the meaning ascribed to the terms involved in them.
14 Carnap (1967), Schlick (1936), Ayer (1936), Carl Hempel (1950) devoted attention to
developing a criterion of cognitive significance.
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problem by distinguishing ‘strong’ and ‘weak’ senses of ‘verifiable’. According to this
distinction, a proposition is verifiable in the strong sense if and only if it could be
conclusively shown to be true by experience. Whereas, a proposition is verifiable in the
weak sense if experience could render it probable. Ayer argues that conclusive
verifiability would set too strong a standard for empirical significance. (Ayer 1990, 18) It
was adopting this strong sense of verifiability that rendered the statements of general laws
(as well as statements about the past) meaningless, as their truth could not be established
conclusively. In contrast, Ayer was convinced that a weaker principle should be adopted.
Yet, formulating this weak sense proved to be difficult. For instance, one formulation
Ayer suggested for a “weak” verifiability principle was that a statement is verifiable if an
observation-statement, which expresses an actual or possible experience, “can be deduced
from it in conjunction with certain other premises, without being deducible from those
other premises alone.” (179) Here, a statement itself need not be an observational
statement in order to be meaningful or empirically significant. Under this version of the
principle neither statements of general laws nor statements about the past are denied
significance. For example, a general statement such as ‘All men are mortal’ can be shown
to be meaningful, because an observation statement such as ‘Socrates is mortal’ can be
deduced from it together with ‘Socrates is a man’.'” However, Ayer admitted that this

weak formulation of the principle is too flexible since it could be applied to any statement

' Here of course we assume that being mortal is not contained in the concept of a man. If
it were, ‘Socrates is mortal’ could be deduced from ‘Socrates is a man’ by itself, which
would reduce the application of the verifiability principle to the general statement ‘All

men are mortal’.
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whatsoever, thereby rendering the principle redundant. For instance, according to this
formulation a general statement such as ‘All beings have souls’ should be granted
empirical significance since an observation statement such as ‘It is sunny’ can be derived
from ‘All beings have souls’ in conjunction with the premise that ‘If all beings have souls,
then it is sunny’. The difficulty in formulating a verifiability principle which is neither too
strong to undermine the meaning of general statements that are significant in science, nor
too loose to grant meaning to any metaphysical statement, is one of the reasons why the
logical positivists turned away from this project.'

Other important factors that undermined the verification criterion of meaning
were Willard Van Orman Quine's attack on the analytic-synthetic distinction, and
Hempel's challenges to the sharp distinction between cognitively significant sentences and
those that are not significant in this sense. Following these developments, both the rigid
verification principle of cognitive meaning and the positivists’ strict opposition to
metaphysics were gradually abandoned. The positivist programme took a different turn
and the topics of concern changed. For instance, philosophers such as Hempel (1965),
Ernest Nagel (1961) and Richard B. Braithwaite (1953) turned to concentrate on the logic
of scientific explanation. The status of theoretical entities and the question about the aims

of theories later became central issues.

' For other difficulties Ayer mentions about formulations of verifiability principle see
Ayer (1990, 176-185). Also for detailed discussion of these formulations and criticisms,
see Carnap (1967), Schlick (1936), Hempel (1950), Reichenbach (1938), Alonzo Church
(1949), Isaiah Berlin (1939).
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2.1.2 Scientific Explanations and Objectivity
The earlier positivists had observed that in the earlier philosophical literature, exploring
'why' a phenomenon occurs required a metaphysical or theological explanation. Such
explanations, however, rested on assumptions about vital forces and purposes embedded
in objects, or divine will in occurrences of events, none of which can be investigated by
empirical means. They endorsed Hume's rejection of causality where he claims that when
we assign a causal relation between two events we do not see causality, what we actually
observe is one event following another. Since the idea of causality rests on the existence
of some unobservable occult powers, the rejection of causality by positivists followed
from the verification principle. Hence, in the positivist tradition statements about causes
of events came to express observed regularities that took place in the world rather than
metaphysical relations. Accordingly, the laws of nature, which were previously believed
to reveal the causes of events, became mere descriptions of events. However, since not all
descriptions of phenomena constituted scientific explanations, an inquiry into the
characteristics of acceptable scientific explanation increasingly occupied such
philosophers as Popper (1965), Hempel (1948), Nagel (1961) and Braithwaite (1953).
The logical empiricist approach to scientific explanations was to regard them as
arguments. Before examining the relationship between this approach to scientific
explanations and objectivity, I should note that in their discussions of scientific thinking,
the logical empiricists do not explicitly state how they conceptualize objectivity. Given
their rejection of talking about the world as it really is independent of human observation,

it is fair to claim that they did not adopt an understanding of objectivity where scientific
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statements represent the world as it is. Their emphasis on methodology, on the other hand,
is an indication that objectivity, in their view, is mainly a matter of method. But it is often
left vague what features of the method secure or yield objectivity. Moreover, it is not
always clear which form of objectivity they sought.

Typically an explanation consists of two parts: the explanandum and the
explanans. The explanandum is a particular (an event) or a general fact (a law of nature)
that is to be explained. The explanans, on the other hand, is or are particular or general
facts that do the explaining. In the terminology of logic, while the explanans constitutes
the premises, the explanandum is the conclusion. For instance, Hempel’s and Paul
Oppenheim's (1948) once highly influential model of scientific explanation, namely the
deductive-nomological (D-N) model, suggested that explanations of phenomena are
possible when the facts to be explained can be subsumed under a universal law.
According to this model, a particular fact is explained when it is logically deduced from a
universal law."” If, on the other hand, the explanandum is an observed regularity in nature
(or a law of nature), then it is deduced from laws of a broader scope. The D-N model,
however, is neither necessary nor sufficient to determine whether an explanation is
scientific or not, as there are other forms of law such as probabilistic laws that many
scientific explanations rest on. In an explanation that makes use of a probabilistic law, the

explanans does not deductively imply an explanandum statement; hence an explanans

'7 1t should be noted that not all statements of universal form are universal laws. Among
other characteristics, for a statement to be a universal law it should be true (or there
should be good reasons to believe that it is true), it should support counterfactual
conditionals, and so forth. For a detailed discussion of this issue see Hempel (1966).
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does not yield “deductive certainty” but only high probability. In other words, in the case
of probabilistic laws, contrary to the D-N model, if the explanans is true, the explanandum
is not invariably true.'® However, the matter of what constitutes a probabilistic law is
complicated. Simply put, while a statement of a universal law expresses that “in all cases
where conditions of kind F are realized, conditions of kind G are realized as well”’; a law
of probabilistic form asserts, basically that “under certain conditions, constituting the
performance of a random experiment R, a certain outcome will occur in a specific
percentage of cases.” (Hempel 1966, 66) Hence, testing a statement that expresses a
probability becomes a matter of examining the “relative frequency” of the expected
outcome in long series of repetitions. As mentioned above probabilistic explanations are
not logically conclusive. That is to say, although the explanans is true, the explandum
might still be false. Now, if observed frequency is crucial for accepting or rejecting a
probabilistic statement, then the question of the criteria on which such decisions are based
becomes a pressing issue. In fact, Hempel stresses that the following questions should be
answered in assessing statements of probability: a) what deviations of observed
frequencies from the probability stated by a hypothesis are to count as grounds for
rejecting the hypothesis? b) how close an agreement between observed frequencies and
hypothetical probability is to be required as a condition for accepting the hypothesis?
Hempel claims that the answers to these questions will be of a contextual sort, that is, they

will depend on what is at stake. (65) This view undoubtedly has important implications

' For a detailed discussion of scientific explanations see Wesley C. Salmon (1990).
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for our discussion of objectivity and I will return to it in my discussion of the requirement
of relevance for scientific explanations.

Now let me remark on the relationship between the positivist emphasis on the
form of scientific explanations and objectivity. In the history of science, mathematical and
logical thinking have long constituted the domain of impersonal and disinterested
knowledge. Hence, it can be claimed that approaching scientific explanations as
arguments is closely related to the objectivity of explanations. However, the so-called
disinterestedness of logicians that is being aspired to is essentially a result of the subject
matter that they deal with, which is the form of thinking. Scientific explanations however
are intrinsically related to content and should therefore go beyond mere form. After all,
not all deductively valid arguments provide scientific explanations. Furthermore, some
biased conclusions can be validly deduced from biased premises. The logical form of a
scientific explanation by itself is not sufficient to yield objectivity (at least the kind of
objectivity we seek in science). That is to say, we need to look beyond the impersonality
of logic for the objectivity of explanations. If the empirical content of the explanans has
an important bearing on objectivity, then we are urged to ask what guarantees the
objectivity of the content of scientific explanations (which is a question of semantics but
not syntax). The empirical (semantic) aspect of the D-N model, however, is confined to
the truth of the premises. In other words, in order for the D-N model to be an adequate
explanation, among other things, the sentences constituting the explanans must be true (or

highly probable). In thinking about objectivity, since the form of explanations is
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insufficient to guarantee objectivity, this condition of truth might be the vehicle for
arriving at the objectivity of scientific explanations.

This interpretation, however, is problematic. For one thing, true premises of a
valid argument do not suffice to provide a scientific explanation (let alone an objective
one). For instance, the conclusion that John does not get pregnant can be deduced from
the premises that 1) he has regularly been taking birth control pills, and ii) anyone who
regularly takes oral contraceptives will avoid getting pregnant. Yet this derivation—
although it is valid—does not constitute a scientific explanation.'” But more importantly,
there might be cases where true premises could entail some widely accepted (or even
“true”) conclusions, yet the resulting explanation can hardly be accepted as “objective”.
For instance, the failure of a certain group of people to accomplish a task might be
explained by appealing to a statistical regularity between a certain biological constitution
common to that group of people and certain behaviors. Sometimes in such cases even if
the numbers are correct, it is hard to claim that they provide an “objective” explanation
for the incompetency of the group of people under investigation. This is because, it is
always possible that some information may have been neglected either because of mere
ignorance or because of some bias 1) for a worldview or ii) against the group of people
being investigated. For instance, the relevant effects of social circumstances on one’s
biological constitution might be overlooked because of a commitment to biological
determinism and/or liberalism coupled with underlying racist, ethnicist or sexist

assumptions.

" This example is taken from Salmon (1999).
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Hempel distinguishes two requirements which are significant for our discussion of
the objectivity of scientific explanations. They are the requirement of explanatory
relevance and the requirement of testability for scientific explanations. The requirement
of explanatory relevance is meant to assure that the explanatory information offered is
relevant to the phenomenon under consideration, so that it could provide good reasons for
expecting that the phenomenon will actually occur. The requirement of testability, on the
other hand, assures that the information provided has objective explanatory power. An
explanation can have no explanatory power if the information provided could not be
subjected to empirical testing, i.e. if it is devoid of empirical content. (Hempel, 1966, 48-
49) Hempel’s emphasis on “objective” explanatory power is interesting. Here we can ask
whether possessing objective explanatory power is enough for attaining objective
explanations. If it is enough, what role, if any, does the requirement of relevance play in
the objectivity of scientific explanations? According to Hempel, the two requirements are
interrelated in the following way: if an explanation fulfills the criterion of relevance it also
fulfills the criterion of testability, but not vice versa (49). He argues that the logical form
of an explanation secures this interrelation. Now, if it is true that fulfilling the requirement
of relevance always entails testability, then any explanation that conveys relevant
information will have objective explanatory power. But recall the previous explanation
which relates the biological makeup of a group of people to their failure in accomplishing
a certain task. In such cases the data provided might be relevant and in some ways
testable, yet might fail to yield an objective explanation as a result of ignoring some other

relevant data which might have a bearing on the explanation. Clearly, then, having
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“objective” explanatory power does not guarantee an objective explanation. We can argue
that ‘objective’ is understood in a specific way when it is attached to testability, where it
is about bringing the information to the public sphere so that it can be confirmed or
disconfirmed by others. In other words, it is about dismissing what is personal (or
private), as it is not testable. With this understanding, testability is associated with
impersonality. On the other hand, when we are bothered by the idea that any relevant
information could yield objectivity, we are attributing a different meaning to ‘objective’
than mere testability.”’ This difference indicates that the relationship between relevant
information and objective explanations goes far beyond the criterion of public testability.
We are left with the question of what ideals assist us in fulfilling the requirement
of relevance. A scientific explanation cannot (and should not) include all possible facts. It
necessarily ignores some facts and focuses on others. In some cases, it is easy to draw a
line between relevant and irrelevant facts. But sometimes it is not. The case of John's
failure to get pregnant is comparatively easy to respond to: it is not a scientific
explanation because the explanans is not relevant to the explanandum. Even if John had
not taken pills, he would not have become pregnant. Yet, the second case, which is about
the failure of a certain group to accomplish a task, is more challenging. As a matter of

fact, the question of what constitutes relevant information is always at the heart of the

2% Here one might argue that testability is a necessary but not a sufficient condition for
objectivity. Yet even the necessity of testability for objectivity can become obscure in
cases where an explanation requires reports of subjective experiences which are not
always testable. In saying this I do not mean to claim that testability (or relevance) has
nothing to do with objectivity. But I believe they are not applicable for assessing the
objectivity of explanations regarding certain phenomena. Which is to say, they cannot be
accepted as universal criteria for objectivity of explanations.
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problem in such cases. What is included in or excluded from the explanans has a direct
impact on the objectivity of the explanation. Recall that Hempel appealed to context in
deciding on the standards that would determine which observations to include and which
ones to set aside. In his words, “The stringency of the chosen standards will normally vary
with the context and the objectives of the research in question. Broadly speaking, it will
depend on the importance that is attached, in a given context, to avoiding two kinds of
error that might be made: rejecting the hypothesis under test although it is true, and
accepting it although it is false. The importance of this point is particularly clear when
acceptance or rejection of the hypothesis is to serve as a basis for practical action.” (1966,
65) In short, the decision about which standards to employ will depend on what is at stake
in accepting or rejecting a hypothesis. However, taking the context into account
contradicts certain positivist principles. For one, it clashes with the ideal of
disinterestedness that is praised by positivists, because the determination of what is at
stake will inevitably favor one perspective or set of values over others. What this implies
is that if the importance of the context is acknowledged, then we are compelled to admit
that the ideal of disinterestedness is not always an appropriate guide to objectivity.
Moreover, there seems to be a tension between consideration of features such as what is at
stake in deciding on hypotheses where social values are likely to interfere, and emphasis
on the logic of scientific knowledge which is supposed to erase the impact of social values
in scientific practice. Yet without such considerations, logical empiricist formulations fall

short of providing meaningful criteria for establishing relevance. This means that however
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impersonal the validating processes become, in certain cases the positivist method cannot

decisively sweep away biases or interests in the content of scientific explanations.

2.1.3 Confirmation and Objectivity

As I have discussed, establishing the meaning and truth of generalizations was
problematic for the logical positivists because the verification principle denied cognitive
meaning to general statements. As each version of the verifiability criterion failed in
certain respects, philosophers such as Carnap, Neurath and Hahn came to recognize the
need for a weaker criterion of meaning. An important shift occurred for the logical
positivist programme when Carnap turned his attention away from verifiability to
confirmability in establishing cognitive significance.”' Unlike verifiability where the
focus is on whether what a statement expresses can be verified by observation or not, in
the confirmation relation the focus is on the observational consequences of statements.
This shift enabled logical empiricists to account for statements about future occurrences
as well as statements about the past.*” It also helped them to account for the
epistemological status of general laws. In this section my task is to understand how the
issue of confirmation is related to objectivity, and which forms of objectivity can be

captured by the confirmation theories of logical empiricists.

*! This shift, for Salmon, marks the transition from logical positivism to a more ramified
logical empiricism.
*2 One objection to verifiability was that it rendered statements expressing events in the
past meaningless, as we cannot observe the past. This objection was responded to by the
claim that verification is not about actual experience but possible experience. But this
response also raised questions about the nature of this possibility, that is, about whether it
is a logical possibility or an empirical one.
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The logical empiricists' approach to confirmation was along the same lines as
their approach to scientific explanation. The confirmation relation was also a matter of the
logical relations between sentences, where the focus was on the status of the evidential
support that observations provide for hypotheses (either about a particular event or a
general law). Logical empiricists believed that there is a single relationship between
evidence and hypotheses that applies to all sciences regardless of their subject matter.*
Hence, philosophers such as Hempel (1965) and Popper devoted their attention to
inquiring into the logic of confirmation in science.

According to Hempel's formulation of the hypothetico-deductive (H-D) method of
confirmation, for instance, if the observational consequences drawn from a scientific
statement (hypothesis) together with the initial conditions and auxiliary hypotheses that
inform it fit our observations, then the scientific statement (hypothesis) is confirmed. Such
confirmation, however, does not prove the truth of the hypothesis. What the occurrence of
observational consequences at best yields is inductive support. Similarly, the failure of
observational consequences does not necessarily refute the hypothesis. In the case of false
auxiliary hypotheses, the observational consequence would also be false even if the
hypothesis tested were true. For instance, testing certain hypotheses requires the use of

complex instruments. In using these instruments scientists tacitly adhere to auxiliary

3 This conviction was a result of their commitment to the ideal of the unity of science.
This ideal guided logical empiricists in their project of demarcating science from pseudo-
science. Logical empiricists sought this ideal in various ways. Among others, unity in
method across all of the sciences (social and natural) was argued for. Perhaps, a stronger
form of this ideal concerned the language of sciences. Unity of language in sciences was
sought by appealing to logical constructions of scientific statements out of basic
concepts. For more on this issue see Carnap (1928).
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assumptions regarding the reliability of these instruments (i.e. readings of the instruments
are precise or the principles upon which these instruments are constructed are accurate,
etc.). However these assumptions might be wrong. That is to say the failure of the main
hypothesis that is being tested might be due to instrumental error. Accordingly, the failure
of observational consequences cannot conclusively refute a hypothesis.

One complication for this model is that the same observational consequence, such
as the prediction of a future occurrence, can be drawn from two different hypotheses. If
the prediction were observed to be true, it would support both hypotheses. For example,
suppose that in predicting the occurrence of an earthquake hypothesis A states ‘When
there is a sudden release of energy in the earth’s crust an earthquake occurs’, and
hypothesis B states ‘Anytime certain specific behaviors of ants are observed right before
the earthquake an earthquake occurs’. Now, a statement that expresses an observational
consequence such as ‘There will be an earthquake’ can be derived both from hypothesis A
and hypothesis B, in conjunction with the premises ‘There is a sudden release of energy in
the earth’s crust’ and ‘Ants are moving in a specific way’ respectively. In this case, the
occurrence of an earthquake would confirm both hypothesis A and hypothesis B. This
situation has been referred as the underdetermination of theory by evidence; and it
constitutes a compelling problem in the philosophy of science, as it implies that the
decision between two rival theories could not be empirically grounded. This consequence
led philosophers such as Pierre Duhem, Jules Henri Poincaré and Edouard L. E. J. LeRoy
to argue that our choice between two hypotheses, both supported by the same evidence, is

a matter of convention. As we shall see below this conventionalist line of thought has
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significant import for the logical empiricist programme and its conception of objectivity,
but first let me elaborate on conventionalism.

There are various formulations of conventionalism that address different aspects
of the scientific method, the details of which I will not discuss here. One formulation,
which is important for our discussion of objectivity, relies on the idea that descriptions of
the world require a suitable conceptual apparatus (e.g. a geometry or a metric). In some
cases—both in empirical sciences such as physics and in non-empirical sciences such as
mathematics and logic—the choice of which conceptual apparatus to adopt is the function
of a convention. Consequently, a hypothesis' conformity to observable facts, by itself,
does not provide warrant for accepting the hypothesis. That is to say, pragmatic or
instrumental considerations may have a role in determining which conceptual apparatus
will be employed. This line of thought, although it helped logical empiricists to deal with
problems such as the synthetic a priori, also challenged some of their convictions.
Following the development of non-Euclidean geometries, Poincaré argued that the axioms
of geometry are conventional and no empirical testing can determine the selection of one
geometry over the other. As a result, we cannot talk about one geometry being a better fit
than another.* The discovery of new geometries undermined the Kantian idea that
geometrical axioms are synthetic a priori, the very existence of which contradicted the
anti-metaphysics of positivism. Hence, it was in conventionalism that the logical

empiricists found the resources to dismiss synthetic a priori statements. They regarded all

** Poincaré maintains that the world described by scientific theories does not exist apart
from the human mind and the term 'objective’, if it is to be meaningful at all, stands for
"intersubjective'. (Leszek Kolakowski 1968, 172)
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analytic statements as conveying logical or linguistic conventions that are established a
priori through stipulation. Positivists such as Schlick, Hahn and Carnap applied
Poincaré’s views of geometry to mathematics and logic. Schlick, for instance, claimed
that laws of logic such as the excluded middle or the principle of identity do not say
anything about reality, but only help to regulate it. Similarly, Carnap maintained that the
choice of a conceptual apparatus (a linguistic framework) in science is conventional, a
claim which implied that there could be other legitimate linguistic frameworks.

While the possibility of accounting for logical truths by appealing to conventions
benefited the logical empiricists, the same line of thought also created serious problems
for the consistency of their position. The arguments drawn from the underdetermination
of theories by evidence, which reduced theory choice to a convention, clashed with some
of the basic principles of logical empiricism. For instance, one possible consequence of
the problem of underdetermination was that certain theological accounts of the world
could in principle be compatible with scientific theories. Such compatibility, however,
contradicted the logical empiricist project of distinguishing science from pseudo-science.
Moreover, since conventions involve pragmatic considerations, and pragmatic
considerations are likely to be susceptible to personal, social and political values, this
conventionalist approach to theory choice introduces an accidental feature into scientific
practice which in turn undermines the positivist idea that there is a universal scientific
method. In other words, the absence of a criterion other than utility for deciding between
theories threatened the epistemological privilege that the logical empiricists had attributed

to scientific knowledge by bringing the objectivity of theory choice into question. After
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all, if theory choice were a matter of convention, it would no longer be guided by the ideal
of disinterestedness since such decisions will inevitably favor one convention over
another.

The question of which theory to accept when one is presented with two
empirically equivalent theories in fact proved to be a compelling one in the philosophy of
science. According to one line of thought a rational decision-making process would
resolve the problem. To that end, formulating methodological (epistemic) principles™ that
would dictate rational decisions became a major concern. Principles most commonly
proposed included testability, consistency, epistemic adequacy, simplicity and scope. Yet
their effectiveness has always been open to debate. For example, one criterion that
generated heated discussions was “simplicity”. One formulation of the principle of
simplicity recommended accepting those hypotheses with conservative ontologies.*
However, it was hard to explain why simplicity should matter. After all, the simplest
explanation for phenomena is that they occur according to God's will and this was not
acceptable for science-oriented thinking.

One logical empiricist attempt to overcome the problem of the
underdetermination of hypotheses by evidence was to deny that they count as rival

hypotheses. Some logical empiricists such as Schlick and Reichenbach maintained that

although the terms used in theories might be different, as long as they have the same

* In the literature these principles are sometimes referred to as virtues or constitutive
values.
?® For an elaborate examination of the cognitive (epistemic) status of these principles see
Longino (1996).
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observational consequences, i.e. as long as they are empirically equivalent, they say the
same thing. This point of view was supported by the logical empiricist contention that
unobservable components of hypotheses are merely linguistic entities. Since they function
as shortcuts for otherwise detailed descriptions of experience to help us communicate and
memorize experimental outcomes, theories should not be taken as literal descriptions of
the world. Accordingly, there is no genuine rivalry between two empirically equivalent
theories. This solution, however, was opposed by those who distinguished between the
meaning of a statement and the occurrences that make it true. According to this latter
point of view, two alternative theories might have different meanings even though they
lead to the same observational consequence. Discussions about the ontological status of
unobservable entities and their impact on the assigned role for theories dominated the
philosophy of science literature in the late twentieth century. This change of focus from
the logic of confirmation to the referential character of theories also signals an important
shift in the conceptualization of objectivity.

Before exploring this shift, let me remark on how we should view the logical
empiricist conceptualization of objectivity, given the conventional aspect of the
confirmation relation that I have briefly explained. On the one hand, insistence on a single
method of confirmation for all sciences (as in scientific explanation) can be seen as an
extension of the logical empiricists’ trust in the impersonal method of logic and the unity
of science. But if logical principles are matters of convention as some logical empiricists
argued, then even the impersonality of logical method is jeopardized. Of course it can be

argued that the fact that the rules are man-made does not prove that the conclusions
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reached will be distorted. After all the mechanical objectivity that is secured by
automation, which I have discussed in the first chapter, is not affected by the fact that the
machines that replace human beings in performing measurements, experiments and so
forth are man-made artifacts. However, it is important to remember that mechanical
objectivity is just one form of objectivity among others. Even if we grant this mechanical
objectivity (in a limited sense of non-intervention) to logical empiricists, relying on so-
called impersonal logical forms is still not sufficient for comprehending the different
forms of objectivity embedded in scientific knowledge.

A similar point can be made by emphasizing an important feature of confirmation:
since observations are not conclusively veridical, confirmation never yields absolute
certainty. In other words, since experimental control is never perfect, scientific hypotheses
are never absolutely infallible. The import of this acceptance of fallibility for
understanding objectivity will depend on the relationship between impersonal truth and
objectivity. If truth is a condition for objectivity, i.e. if false scientific statements cannot
be objective, then we cannot rely merely on the confirmation relation as a firm base for
attaining objectivity. However, the link between truth and objectivity in logical
empiricism is not straightforward. An examination of logical empiricist approaches to

theories will make this point more clearly.

2.1.4 The Status of Theories and Objectivity
In logical positivism scientific theories were viewed as sets of singular sentences which

can be represented in a formal language. Descriptions of particular facts obtained by
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observation were expressed in statements containing observational terms. These
statements, in turn, presented evidence for generalizations about observable phenomena.
That is to say, they yielded confirmation (to a certain degree) of general statements.
However, science does not merely deal with observable phenomena. In the case of general
statements that involve theoretical terms, the confirmation relation is not as
straightforward as in the case of observational terms. The issue of how theoretical terms
acquire their meanings needs to be settled. In the logical empiricist tradition it was argued
that meaningful theoretical terms in a generalization (or hypothesis) could be logically
constructed from descriptions of immediate experiences. These constructions involved
conventions. Positivists such as Carnap offered elaborate explanations about how such
rational constructions were possible, details of which I will not discuss here. What is
important to note is that this attitude towards theoretical terms led positivists to the view
that the task of theories is not to describe the world as it is, but to provide us with the
cognitive tools to understand phenomena. In other words, theoretical terms help us
understand the world as we experience it. With this understanding, positivists escape
committing themselves to a metaphysical entity such as “the world as it is”.

Now in light of their instrumentalist approach to scientific theories, we can trace
the logical empiricists’ conceptualization of objectivity by examining their responses (or
possible responses, given the principles they adopted) to the following questions: In the
case of two empirically equivalent theories, 1) which one, if any, provides an objective
understanding or description of the world? ii) is there an objective way of choosing one

theory over the other? These questions, although closely related, are in principle
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concerned with two separate issues. While the first question is about the representational
character of theories, the second one is about rationality in science. In this section I will
be concerned with the first question and will discuss the second one in the next section.
The logical empiricist response to the problem of underdetermination by
identifying the empirical equivalence of two theories with their semantic equivalence was
criticized for making a trivial semantic point about the referring expressions. But
conventionalism can be construed as making a point about the world beyond referring
expressions. Let me clarify. It is true that in measuring the length of a stick, whether we
use the metric system or the imperial system as our unit of measurement does not have a
bearing on the actual size of the stick. And at the most basic level, our talk of a 2 meter
stick or a 6.5 foot stick does not create any significant problems for understanding or
representing the aspect of the world relating to the size of the stick. However, in the case
of unobservable phenomena things get more complicated, as we do not have the means to
assess in what ways our conceptual framework affects our understanding of the world.
Hence the question of what theoretical entities to posit and which theory to adopt becomes
far more important in describing the world. That is why Pierre Duhem claims that, in the
absence of empirical testing, propositions of physics are neither true nor false, but
convenient or inconvenient. This line of thinking, in principle, allows for a theoretical
system that may contain incompatible hypotheses when it is convenient: a conclusion that
most logical empiricists would not readily accept. However, according to the logical
empiricists, linguistic (or logical) constructions belong to the realm of analytic statements;

they are not about matters of fact. In other words, the conventionality of the describing
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apparatus did not have any import for the empirical content of statements. This separation
between analytic and synthetic statements prevented a descent into relativism in such
matters of facts as conventionalism might yield. Hence, it can be argued that for logical
empiricists this separation played an important role in maintaining the objectivity of the
content of theories. However, Quine's attacks on the analytic/synthetic distinction, and on
reductionism in the empiricist programme showed that the conventionality of the truths of
logic could extend beyond mere matters of naming. Very briefly, he argued that if no
genuine distinction can be drawn between analytic and synthetic statements, any synthetic
statement can be turned into an analytic one by supplementing ad hoc conventions.*” This
view implied that matters of facts would also become prey to the relativistic consequences
of conventionalism. In other words, as Quine puts it, any claim—including inconsistent
claims—can be held to be true come what may. This conclusion undoubtly impaired the
logical positivist project of merging empirical knowledge with (so-called) firm grounds of
logic.

In order to grasp what is at stake for objectivity in the midst of these relativistic
consequences of conventionalism, and to explore a possible logical empiricist answer to
the first question (i.e. which theory provides an objective understanding of the world?),

we need to clarify what an objective understanding of the world would amount to. In the

*" In his famous passage on this issue Quine writes “The totality of our so-called
knowledge or beliefs, from the most casual matters of geography and history to the
profoundest laws of atomic physics or even of pure mathematics and logic, is a man-
made fabric which impinges on experience only along the edges...Any statement can be
held true come what may, if we make drastic enough adjustments elsewhere in the system
[of our beliefs].” (Quine 1963, 42-43)
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first chapter I note that one way of defining objectivity is with reference to an independent
reality. If what ‘the objective description of the world’ refers to is ‘describing the world as
it really is’, then logical empiricists do not have an answer to the first question. In fact,
they would not even be concerned with it, because according to their verifiability
principle we cannot intelligibly talk about “the world as it really is”. If, on the other hand,
an objective description of the world were a description that is arrived at through an
objective method secured by the logic of confirmation, then the logical empiricist
response to the first question would be along a line such as this: as long as two theories
have the same evidential relations, then both theories would offer an objective
understanding of the world. But this conclusion is highly controversial especially when
the accounts provided by two theories contradict one another. Take for instance the
following two theories estimating the age of the earth. One theory estimates the age of the
earth at some billion years by appealing to the fossil evidence, while the other estimates it
as being less than 6000 years, together with the assumption that God created the world
complete with the fossils that indicate a longer life span for the earth. The same evidence,
1.e. fossil samples, could be used to support both of these theories. As long as the
confirmation relation holds there seems to be no difference between the two theories. So
should we conclude that these two theories both offer an objective account of the age of
the world? Of course the immediate positivist reaction to this conclusion would be to deny
the objectivity and the scientific status of the second theory since one of its assumptions is

not empirically verifiable. Yet their failure to formulate an adequate criterion for
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verifiability makes the logical empiricists vulnerable to the counter-arguments of theists
who claim that theological assumptions are in fact, in one way or another, observable.”®

An alternative way to contest the objectivity of the second theory is to emphasize
the ideal of disinterestedness. Accordingly, a logical empiricist could claim that the
second theory is not objective because it is invested in religion. Yet since
disinterestedness is not an empirical principle, for reasons similar to those declaring the
inadequacy of the principle of simplicity in explaining why a conservative ontology is
empirically relevant, it is difficult for the logical empiricist to account for why
disinterestedness alone should yield objectivity. The narrow focus on the logical relations
among scientific statements, taken together with empiricist convictions, renders the
logical empiricist programme inadequate for providing satisfactory resolutions of such
complications.

Another reason why it is controversial to attribute objectivity to both of the
theories discussed above is the common presupposition that there can only be one
objective description of the world just as there can only be one “true” description of the
world. Here the objectivity of a theory is tied to its truth. But “truth” is a controversial
concept and it is not always clear what it means for a theory to be true. Nonetheless, let
me speculate on how positivists could make sense of the “truth” of a theory, given their

view that theories are mere conceptual tools. Positivists are interested in the world as we

%% For example, those who appeal to teleological arguments (among them William Paley)
claim that the evident purpose, the ordered structure and complexity of the natural world
suggest that there is a grand intentional designer behind it all which we call God. Then,
the observed instances of such features in the natural world are accepted as evidence for
the existence of God.
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experience it, so it can be argued that the “truth” of a theory can be construed with
reference to correspondence to our experiences. There are two problems that positivists
face here. First, if we experience the world in different ways, then there will be multiple
“true” descriptions of the world which correspond to different experiences of it. If
objectivity is tied to truth, then it will be possible to talk of distinct “objective”
understandings of the world. Accordingly, if positivists want to deny this conclusion, they
have to show that we do not experience the world differently from one another. But what
aspect of positivism could guarantee the uniformity of our experiences? The Kantian
solution for establishing the uniformity of experiences was to universalize the
preconditions for experience. That is, since the forms of intuition and the categories of
understanding are the same in everybody, our experiences of the world cannot differ.
However, the logical empiricists are not interested in how we come to know or understand
the world. The proper role for a philosophy of science, for them, is to investigate the
validation process of knowledge claims by working out formal representations of
scientific expressions in general. Hence, they shift the focus in assessing the world of
experience from psychological categories to the logic of science. Yet, nothing in their
methodology seems to support the uniformity of experience other than an appeal to a
realist assumption about the uniformity of the world which goes against the grain of their
phenomenological stance.

Another problem with the positivists’ phenomenological approach to truth has to

do with their foundationalist convictions. According to them the positive content of our
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descriptions comes from our immediate sense perception.”’ However, since positivists
maintain that statements can only be justified by other statements, the attempts to link
perceptions (mental entities) to statements of descriptions (linguistic entities) are
problematic. On the basis of these difficulties Karl Popper, for example, claimed that “we
must distinguish between, on the one hand, our subjective experiences or feelings of
conviction, which can never justify any statement (though they can be made the subject of
psychological investigation) and, on the other hand, the objective logical relations
subsisting among the various systems of scientific statements, and within each of
them.”(Popper 1965, 44, italics in the original). Yet, the emphasis on objective relations
fails to equip positivists with solutions to the pressing issues such as theory choice that
scientists are constantly faced with. Because of these complications the phenomenological

approach to scientific theories (and truth) was challenged by scientific realists.

2.2 Scientific Realism and Objectivity

As opposed to the logical empiricists’ instrumental approach, scientific realists such as
Wilfrid Sellars, Michael Dummett, and Richard Boyd maintain that scientific theories are
descriptions of what there really is. The main realist conviction is that the universe has a
structure independent of human minds. Accordingly, scientists discover rather than invent
reality. What makes scientific statements true or false is the external world, i.e. not our
sense data or the structure of our language. For example, a statement about atoms refers to

external entities called atoms. For logical empiricists in general, on the other hand, ‘atom’

%% The “positive” content was also referred as the “objective” content.
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does not refer to a real entity but it is a conceptual tool that helps us organize our
experiences. In this aspect, logical empiricism is an anti-realist position.*® Furthermore,
unlike logical empiricists, scientific realists do not confine science merely to the
description and prediction of phenomena. According to scientific realists, the ultimate aim
of science is to reveal the true story of the world (or represent the underlying structure of
the world). In this view, the acceptance of a theory is not a matter of convenience but a
matter of belief in its truth.’’

In arguing for this position, philosophers such as John C. Smart, Gilbert Harman,
and Charles S. Peirce took the explanatory power of realism as a good indication that it is
true. For them, the trajectory of progress in the history of science gives us good reason to
believe that the world has a uniform structure. In Meaning and the Moral Sciences, Hilary
Putnam argued that if realism is not accepted, then the systematically observed
regularities in the world should be regarded as cosmic coincidences or miracles which are
opposed to the scientific worldview.*” Scientific realists maintain that the continuous

predictive success of theories shows that these theories provide us with accurate pictures

3% There are anti-realist positions other than logical empiricism. Among those, Bas C.
Van Fraasen’s constructive empiricism is highly influential. According to him, scientific
statements should be construed literally, i.e. atoms are real entities, but good theories
need not be assessed with reference to truth. Constructive empiricism is basically the
view that science aims at empirical adequacy (as opposed to truth) and acceptance of a
theory is a matter of believing in its empirical adequacy (not its truth). An empirically
adequate theory is a theory that fits the observable phenomena, i.e. that saves the
phenomena.
*! Scientific realism, however, should not be construed as a totally separate position from
logical empiricism. Rather, it is a position that developed out of logical empiricism in
reaction to some of its troublesome contentions while preserving most of its principles.
Some construe it as simply a different strand—a realist strand—of logical empiricism.
32 For a detailed discussion of inference to the best explanation, see Van Fraassen (1991).
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of the world. It also indicates that the theoretical entities posited in these theories must
exist. Given these convictions, in this view, an objective theory becomes a theory that
describes objective reality, i.e. reality as independent of the human mind or conceptual
intervention. This understanding overlaps with the metaphysical sense of objectivity that
I have distinguished in the first chapter, which aims at revealing the ultimate structure of
the world. However, as we shall see, this form of objectivity is not only conceptually
difficult to maintain, but is also not an effective ideal to follow throughout complex
scientific practices.

Now, given their commitment to metaphysical objectivity, scientific realists’
response to our question about the objectivity of two empirically equivalent theories
would be different from logical empiricists’ responses. Above I have argued that if
objective descriptions are confined to descriptions of the world as it really is, then the
logical positivists do not have an answer to our question because their anti-metaphysical
attitude forbids them to talk of “the world as it is”. In fact, according to the logical
positivists, any claim about the ultimate structure of the world is meaningless, as it is not
verifiable. For a scientific realist, on the other hand, there is no inconsistency in claiming
that an objective description of the world is a description that represents the world as it is.
According to the conviction in the uniformity of the world, not only is any inconsistency
within a theory unacceptable, but there cannot be two empirically equivalent theories both

of which describe the world objectively.*® Furthermore, on this view the problem of

33 Note that realism as the view that we can have descriptions of the way(s) the world is

does not necessarily lead to this conclusion. It is the assumption about the uniformity of
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which theory to accept becomes comparatively easier to resolve: between the two
theories, the one that is believed to be true (i.e. believed to correspond to reality as it is)
will be accepted. Of course our beliefs are fallible, but as long as science aims at “truth”,
erroneous descriptions will eventually be corrected. Then the problem that remains to be
solved is to establish the conditions under which our beliefs about the truth of theories are
warranted. However, this proves to be a difficult problem to solve.

Although scientific realism resolves certain complexities that logical empiricism
fails to overcome, and avoids the kind of relativism that a conventionalist position might
yield to, its ontological commitments render it vulnerable to skeptical arguments about
evil demons or brains in vats: given the possibility that we might be brains in vats in a
crazy scientist’s laboratory (or continuously being deceived by an evil demon) how can
we ever be justified in believing that our theories in fact correspond to the reality as it is?
Unless scientific realists provide satisfactory answers to such questions their conviction
regarding the uniform structure of the world as well as the existence of theoretical entities
upon which their conception of ontological objectivity rests will be unfounded. In the face
of such strong skeptical challenges, the predictive success of theories that scientific

realists appeal to in arguing for the truth of theories is too loose a criterion for grounding

the world that undermines the possibility of multiple objective theories of the world. For
instance, if we assume that some of the aspects of the world are so structured that they
allow for different descriptions, realism and the possibility of multiple descriptions of the
world would not be inconsistent. I will revisit this issue in Chapter Four with reference to
Longino’s views.
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these assumptions.®* After all, as Larry Laudan has pointed out there have been many
theories in the history of science which have successfully predicted phenomena such as
phlogiston theory and the caloric theory of heat, yet later proved to be false. (Laudan
1991)

One conclusion that we can draw from this discussion is that scientific realists fail
to provide sufficient ground for the form of objectivity, i.e. ontological objectivity, that
they rely on in theory choice. Yet a more charitable conclusion would be to claim that,
although ontological objectivity is not attainable (or cannot be shown that it has been
attained), it could still be sought as an ideal to be achieved through methodology. This is
where the two questions | have raised about the objectivity of two empirically equivalent
theories intersect. It is often believed that knowledge of the objective world is attainable
by following an objective method. That is why the question about features that concede
objectivity to a methodology becomes highly important.*®> Accordingly, many realists
such as Popper, adhered to the logical empiricist emphasis on the validating processes in
scientific knowledge and to the so-called distinction between the context of discovery and

the context of justification.

3* It might be difficult to see how predictive success could be affected by brain in vat or
evil demon hypotheses. The point is that we do not/cannot have good enough reason to
distinguish whether the predictions that a theory provides are made true by the world out
there, i.e. whether our theory correctly depicts the structure of the external world, or
whether the predictions are realized by, say an evil demon. In short, since “we” cannot
“know” the cause of “successful” predictions, “we” cannot tell that our theories indeed
correspond to reality as it is.
3> 1 will have an elaborate discussion on ontological objectivity and epistemological
objectivity in Chapter Five.
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2.2.1 Karl Popper and Objectivity

In The Logic of Scientific Discovery, Popper explains the distinction between the context
of discovery and the context of justification with reference to the psychology of
knowledge and the logic of knowledge. While the psychology of knowledge deals with
empirical facts, the logic of knowledge focuses on logical relations. According to Popper,
the task of the philosopher of science is to give a logical analysis of scientific discovery
where scientists construct hypotheses or theories, and test them against observation and
experiment. The process involved in the act of inventing or constructing a hypothesis,
however, cannot be a topic for logical investigation. This is because this process reflects
subjective preferences and values which cannot be logically traced. According to him,
how an idea occurs in a scientist’s mind, or an examination of the context that inspires the
scientist to come up with a hypothesis would be of interest for an empirical psychologist
or a sociologist. Yet, it is irrelevant to the logical analysis of scientific knowledge, which
is concerned with the questions of the validity or justification of statements. Hence, the
domain of interest for the philosopher of science is the context of justification. It is in this
context that philosophers investigate the methods by which the validity of scientific
statements is examined, regardless of their source. One important difference between the
logical empiricists and Popper is the method they believe to be central in attaining
scientific knowledge. As I have discussed earlier, the central issue in scientific method for
the logical empiricists is the theory of confirmation, which rests on inductive logic,
whereas Popper argues for a deductive method of testing. According to Popper, the

confirmation relation between theories and evidence supported by the logical empiricists
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can only temporarily support a theory. However, in the method of falsification, if an
observational consequence is falsified, then the theory which it is derived from is also
falsified. Hence, in contrast to confirmation, falsification yields definite results. Yet, it
should be noted that Popper’s method of falsification is also vulnerable to certain
problems that the confirmation theory faces: similar to the method of confirmation,
falsification also cannot yield absolute certainty as to whether the theory under
investigation is false. That is, if each scientific theory belongs to an interconnected web of
theories, and operates within a set of background assumptions, then even if the data does
not agree with what the theory predicts, we cannot claim with certainty that our theory is
false. This is because the cause of the problem might well lie in the background
assumptions or in another theory that our theory is related to. I will discuss this issue
further below, but now let me proceed with examining the forms of objectivity the method
of falsification could possibly yield.

Popper’s emphasis on the logic of scientific discovery might suggest that he shares
the logical empiricist contention that objectivity is secured by the impersonal logical form
of the method. Yet, in a realist position the inconclusiveness of Popper’s method is an
obstacle in attaining an objective description of the world: if we do not have a conclusive
way to accept or dismiss a theory, then we do not have the means to determine whether a
theory is actually getting us closer to the true story of the world or not. Similarly, in the
case of two competing theories if we do not have conclusive reasons to discard one theory

or the other, we cannot decide which theory actually describes the objective world and
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which does not. In other words, the method of falsification, whether or not it is
impersonal, fails fully to guide theory choice.

Yet, Popper’s understanding of objectivity extends beyond the impersonal logical
aspect of the method. For Popper, although linguistic analysis is important, philosophical
problems are not mere linguistic puzzles; there are some real philosophical problems such
as the problem of the growth of knowledge. Even though he thinks that there is no method
peculiar to philosophy, there is a method that Popper praises for all rational discussions,
including philosophy. This method involves adopting a critical discourse where
examinations of clearly posed problems are carried out critically. A critical examination
consists basically of attempts to refute proposed solutions to a problem. In cases where
one fails to provide sufficient criticism to disprove one’s solution, other people will
supply more criticisms. Hence, a critical discourse requires a community. As opposed to
the foundationalist project of the logical positivists where knowledge is built upon
immediate sense perception, according to Popper, justification procedures cannot be
confined to individual convictions (which belong to the realm of the psychological). Any
scientific statement could, in principle, be tested and understood by anybody. Any
experiment that yields a “scientific” finding could be “reproduced by anyone who carries
out the appropriate experiment in the way prescribed.” (45) Hence, the objectivity of

scientific statements becomes a matter of intersubjective testing.”®

3% 1t should be noted that in a realist position this intersubjective testing is believed to
pave the way to the “true” description of the world. However, from an anti-realist
perspective it can be construed as a method of “consensus building”.
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In so far as critical discourse is crucial for the method of falsification, it plays a
significant role in attaining objective knowledge. Since the possibility of a critical
discourse rests on communicability, it is reasonable to conclude that an important part of
Popper’s conceptualization of objectivity is governed by the ideal of aperspectivity which,
as Daston argues, is premised on communicability. By bringing the aspect of critical
discourse into focus, Popper’s understanding opens new avenues for discussing
objectivity in science. For instance, if what is essential for critical discourse is to consider
other people’s views and objections, it encourages us to ask questions about the ways in
which other people’s criticisms matter, as well as questions about the characteristics
(personal or social such as their sex, race, class and so forth) these other people should
have in order to contribute well to the critical discourse. However, Popper’s positivist
tendency of abstracting subjectivities in order to attain a universal account about how
science works (or should work) prevented him asking such questions. The emphasis on
the importance of these questions for objectivity had to wait for the feminist critiques of
science which I will discuss in the next chapter. The intersubjective exchange that Popper
defends essentially serves to control the rational course of belief formation and
assessment, the rules and ideals of which are predetermined. It does not deal with the
ways in which personal or social differences among participating individuals could
contribute to the critical exchange.

Another method for solving philosophical problems according to Popper rests on
the historical aspect of science. Central to this method is a consideration of past

approaches to and judgments of a specific problem. How the problem was formulated and
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handled, as well as the situations that brought it about are all important for this approach.
Although it is frequently overlooked by logical empiricists, this attempt to proceed by
understanding the history of a problem is valuable for Popper, as it would constitute an
essential part of critical discourse (or in Popper’s terms, rational discussion). Popper’s
emphasis on the historical aspect of science is shared by the critics of positivist and
scientific realist approaches to science whom I will discuss in the next section. What is
interesting to note is that although for these critics a historical approach to science renders
the strict distinction between the context of discovery and the context of justification
redundant, for Popper, considering historical features does not undermine the distinction. I
think it is an indication of the confusion regarding what exactly belongs to the logic of
science and what does not.

Another attack, from a somewhat different direction, on the foundationalist ideas
of logical empiricism came from Duhem and Quine. According to the Quine-Duhem
thesis, the underdetermination of theories by evidence implied that no single statement
could carry any evidence for a hypothesis by itself. Consequently, it was argued that
theoretical systems should be tested as a whole. This thesis, together with a holist theory
of meaning where it is claimed that a theoretical term gets its meaning from the entire
body of scientific beliefs in which it is embedded, led Quine to conclude that any
scientific claim might be used to justify any other accepted scientific claim. Hence,
accounting for theory change, which is at the heart of the growth and development of

science, continued to occupy philosophers of science. The issue of theory change is
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closely tied to questions about objective (and rational) ways of choosing one theory over

others.

2.3 Wholism, Theory Change and Objectivity

Following the challenges raised by such conventionalists as Quine and Duhem, and
Popper, a new approach to the philosophy of science has emerged. Although proponents
of this new understanding do not agree with one another in all points of criticism, they are
united by their emphasis on the actual practice of science as opposed to the logical
empiricist emphasis on the logic of science.?” It is not possible to do justice to the intricate
ideas put 