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Values and

Objectivity

Objectivily is a characleristic ascribed \'ur_iousl)' lo beliefs, imll\'ldllluls, ll_lc-
ories, observations, and methods of inquiry. It is -gcncrall}:' thoug 1!‘ lo l[n_.
volve the willingness 1o let our beliefls !_)c determined by “the ﬁ.“_:ilg) o l))
some impartial and nonarbiirary criler‘la rather than I)I)' our \\'I.S)]L: as .|0
how things ought to be. A specificalion o_f Ih(..' precise nature o .‘nlll(.'l
involvement is a function of what it is thal is said to b'c Iolncclwc. In t]1.|s
chapter I will review some common ideas zll)qlll objectivity all_ld alr‘glfc.ll_ll.fl
the ebjectivily of science is secured by the SO.CIE_II .chaructcr F)fll](lllll’}. s
chapler is a first step, therefore, lowards socm]u.:mg cognition. ]
Some part of the popular reverence for science has its origin in the
belief 1hat scientific inguiry, unlike other modes of inquiry, is by its very
nature objective. In the modern mythology, the replacement of a mol(ki
of comprehension that simply projecls ]n,mun needs apd \';Fhlf:'s ‘llnll‘c‘) l\l(..
cosmos by a mode that views nature al a d_lslunftc and (IlsFmssu)ndl.(.'_\ 1')1.1 5
nalure io the qucsliml," in the words of I r'fmcm Bucorl}, 15 sccnlus a m‘lpo;
accomplishment of the maturing human mlc]]cci..' }hc (.lcve c.vpmcnll.o
this second mode of approaching the nalural world is |den!lﬁe.d, according
to lhis view, wilh the development of science and the scwnllﬁc m.clh(.)(’ll
Science is thought to provide us with a view of the world that is 0|)|e](.‘_t|‘\(.
in two seemingly quile different senses of that term. In one sense o‘)lcc-
tivity is bound up with questions about the truth .und rcl'(.:rcntm] clfuraclcr
of scienlific theories, that is, with issues of scientific rcults.:m In lll.lS sense
to attribule objectivity lo science is to claim that the view provided by
science is an accurale descriplion of the facis of the l}:lllll’ill world as lhc)}
are; il is a correct view of the objects to be found in 'lllc_ \?'orld and o
their relations with cach other. In the second scnsclob[ccl‘ll\'lly IIE.IS 1o d.o.
with modes of inquiry. In this sense lo attribule objectivily to science is
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to claim that the view provided by science is one achieved by reliance
upon nonarbitrary and nonsubjective criteria for developing, accepting,
and rejecting the hypotheses and theories that make up the view. The
reliance upon and use of such criteria as well as the criteria themselves
are what is called scientific method. Common wisdon has it that if science
is objective in the first sense it is hecause il s objective in the second,

At least two things can be intended by the ascription of objeclivity to
scientific method. Ofien scienlisls speak of the objeclivily of data. By this
they seem 1o mean that the information upon which their theories and
hypotheses rest has been obtained in such 2 way as to justify their reliance
upon it. This involves the assumplion or assurance thal experiments have
been properly performed and that quantitative data have not been skewed
by any faults in the design of survey instruments or by systematic but
uncharacteristic eccentricities in the behavior of the sample studied. If 3
given set of data has been objectively obtained in this seuse, one is thereby
licensed to believe that it provides a reliable view of the world in the first
of the two senses of objectivity distinguished above. . . . \While objective,
that is, reliable, measurement is indeed one crucigl aspecl of objective
scientific method,? it is not the only dimension in which questions about
the objectivity of methods ean arise. In ascribing (or denying) objeclivity
to a method we can also be concemed about the extent fo which it pro-
vides means of assessing hypotheses and theories in an unbiased and un-
prejudiced manner,

In this chapter 1 will explore more deeply the nature of this second
made of scientific objcctivity and its connection witly the logic of discourse
in the natural sciences. . . . Logical posilivists have relied upon formal
logic and « priori epistemological requirements as keys to developing the
logical analysis of science, while their historically minded wholist critics
have insisted upon the primacy of scientific practice as revealed by study
of the history of science. According to the former view, science does in-
deed appear 1o be, by its very nature, free of subjective preference, whereas
according to the latler view, subjectivity plays a major role in theory de-
velopment and theory choice. Witnesses to the debate seem to be faced
with a choice between two unacceplable alternatives: a logical analysis
that is historically unsatisfactory and a historical analysis that is logically
unsatisfactory. This kind of dilenuna suggests a debate whose participants
talk past one another rather than addressing common issues. Certainly part
of the problem consists in attempts to develop a comprehensive account
of science on the basis either of normative logical constraints or of em-
pirical historical considerations. My analysis makes no prelense lo totality
or completion. It suggests, rather, a framework 1o be filled-in and devel-
oped both by epistemologists whose task is to develop criteria and standards
of knowledge, truth, and rational belief and by historians and sociologists
whose task is 1o make visible those historical and institutional features of
the practice of science that affect its content. . . . To make way for this



172 | Cu. 2 RarroxNaviry, OB1EcTIviTY, AND VALUES N SCIENCE

interdisciplinary framework, I begin by briefly reviewing the treatiment of
objectivity and subjectivity in the competing analyses of the logic of
science.

[ ] |  Objectivity, Subjectivity, and Individualism

The positivist analysis of confirmation guaranteed the objectivity of science
by tying the acceplance of hypotheses and theories to a public world over
whose description there can be no disagreement. Posilivists allow for a
subjective, nonempirical clement in scientific inquity by distinguishing
between a context of discovery and a context of justification.* The context
of discovery for a given hypothesis is constituted by the circumstances
surrounding its initial formulation—#s origin in dreams, guesses, and other
aspects of the mental and emotional life of the individual scientist. Two
things should be noted here. First, these nonempirical elements are un-
derstood o be features of an individual's psychology. They are treated as
randomizing factors that promole novelty rather than as beliefs or attitudes
that are systematically related 1o the culture, social structure, or socioeco-
nomic interests of the context within which an individual scientist works.
Secondly, in the conlext of justification these generative factors are dis-
regarded, and the hypothesis is considered only in relation to its observable
consequences, which determine its acceptability. This distinction enables
positivists 1o acknowledge the play of subjective factors in the initial de-
velopment of hypotheses and theories while guaranteeing that their ac-
ceptance remains untainted, determined not by subjective preferences but
by obsetved reality. The subjective elements that taint its origins are
purged from scientific inquiry by the methods characteristic of the context
of justification: controlled experiments, rigorous deductions, et cetera,
When one is urged to be objective or “scientific,” it is this reliance on an
established and commonly accepted reality that is being recommended.
The logical positivist model of confirmation simply makes the standard
view of scientific practice more systematic and logically rigorous.

As long as one takes the positivist analysis as providing a model to
which any inquiry must conform in order to be objective and rational,
then to the degree that actual science departs from the model it fails to
be objective and rational. As noted above with respect to evidence and
inference, both the historians and philosophers who have attacked the old
madet and those who have defended it have at times taken this position.
The only disagreement with respect lo objectivity, then, seems to be
over the question of whether actual, historical science does or does not
realize the epistemological ideal of objectivity. Defenders of the old model
have argued that science (“good science”) does realize the ideal. Readers
of Kuhn and Feyerabend take their arguments to show that science is not
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objeclive, that objectivity has been fetishized by traditionalists. These au-
thots themselves have somewhat more subtle approaches. While Kubn has
emphasized the role of such subjective factors as personality, education,
and group commitmenis in theory choice, he also denies that his is a
totally subjectivist view. . . . He suggests that values such as relative sim-
plicity and relative problem-solving ability can and do function as nonar-
bitrary criteria in theory acceplance, Such values can be understood as
internal to inquiry, especially by those 1o whom scientific inquiry just is
problem solving* Feyerabend, on the other hand, has rejected the rele-
vance to science of canons of rationality or of general criteria of theory
acceptance and defends a positive role for subjectivity in science.?

... How can the contextualist analysis of evidence, with its conse-
quent denial of any logically guaranteed independence from contextual
values, be accommodated within a perspective that demands or presup-
poses the objectivily of scientific inquiry?

As a first slep in answering this question it is important lo distinguish
between objectivity as a characleristic of scientific method and objectivity
as a characteristic of individual scientific practitioners or of their attitudes
and practices. The standard accounts of scientific method tend lo conflate
the two, resulting in highly individualistic accounts of knowledge. Both
philosophical accounts assume that method, the process by which knowi-
edge is produced, is the application of rules to data. The positivist or
tradlitional empiricist account of objectivity attributes objectivity to the
practitioner 1o the extent that she or he has followed the methed. Scientific
method, on this view, is something that can be practiced by a single in-
dividual: sense organs and the capacity to reason are all that are required
for conducting controlled experiments or practicing rigorous deduction.
For Kuhn and for the contextualist acconnt sketched above rationality and
deference to observational data are not sufficient to guarantee the objec-
tivity of individuals. For Kuhn this is because these intellectual activities
are carried out in the conlext of a paradigm assented to by the scientific
community. But, although Kuhn emphasizes the communitarian nature
of the sciences, the theory of meaning he developed to account for the
puzzling aspects of scientific change that first drew his attention reduces
that community to a solipsislic monad incapable of recognizing and com-
municating with other monads/communities. Kuha’s account is, thus, as
indlividualist as the empiricist one. The contextualist account makes the
exercise of reason and the interpretution of data similarly dependent on a
context of assumptions. Why is it not subject to the same problems?
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m |  Objectivity, Criticism, and Social Knowledge

Two shifts of perspective make it possible to see how scientific method or
scientific knowledge is objective even in the contextualist account. One
shift is to retum to the idea of science as practice. The analysis of eviden-
tial relations ontlined above was achicved by thinking about science as
something that is done, that involves some form of activity on the part of
someone, the scientisl. Because we think the goal of the scientist’s practice
is knowledge, it is tempting to follow tradition and seek solutions in ab-
stract or universal rules. Refocussing on science as practice makes possible
the second shift, which involves regarding scientific method as something
practiced not primarily by individuals but by social groups.

The social nature of scientific practice has long been recognized. In
her essay “Perception, Interpretation and the Sciences” Marjorie Grene
discusses three aspects of the social character of science.® One she sees as
the existence of the scientific disciplines as “social enterprises,” the indi-
vidual members of which are dependent on one another for the conditions
(ideas, instruments, et celera) under which they practice. Another related
aspect is that initiation into scientific inquiry requires education. One does
not simply declare oneself a biologist but learns the traditions, questions,
mathematical and observational techniques, “the sense of what {o do
next,” from someone who has herself or himself been through a compa-
rable initiation and then practiced. One “enters into a world” and learns
how to live in that world from those who already live there. Finally, as
the practitioners of the sciences all together conslitute a network of com-
munities embedded in a sociely, the sciences are also among a society’s
activilies and depend for their survival on that society’s valuing what they
do. Much of the following can be read as an claboration of these three
points, particularly as regards the outcome, or product, of scientific prac-
tices, namely scientific knowledge. What 1 wish particularly to stress is that
the objectivity of scientific inquiry is a consequence of this inquiry’s being
a social, and not an mdividual, enterprise.

The application of scientiic method, that is, of any subset of the
collection of means of supporting scientific theory on the basis of experi-
ential data, requires by its nature the participation of two or more individ-
uals. Fven bricf reflection on the actlual conditions of scientific praclice
shows that this is so. Scicntific knowledge is, afier all, the product of many
individuals working in (acknowledged or unacknowledged) concert. As
noted carlier, scientific inquiry is complex in that it consists of different
kinds of activities. It consists not just in producing theories but also in
(producing) concrete interactions with, as well as models—mechanical,
electrical, and mathematical—ol, natural processes. These activities are
carried out by different individuals, and in this era of “big science” a single
complex experiment may be broken into parts, cach of which will be
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charged to a different individual or group of individuals. The integration
and transformation of these activities into a coherent understanding of a
given phenomenon are a matter of social negotiations.

One might argue that this is at least in principle the activity of a single
individual. But, even if we were to imagine such group efforts as individual
cfforts, scientific knowledge is not produced by collecting the products of
such imagined individuals into one whole. It is instead produced through
a process of critical emendation and modification of those individual prod-
ucts by the rest of the scientific community. Experiments get repeated
with variations by individuals other than their originators, hypotheses and
theories are critically examined, restated, and reformulated before becom-
ing an accepted part of the scientific canon. What are known as scientific
breakthroughs build, whether this is acknowledged or not, on previous
work and rest on a tradition of understandings, even when the effect of
the breakthrough will be to undermine those understandings.”

The social character of scientific knowledge is made especially ap-
parent by the organization of late twentieth-century science, in which the
production of knowledge is crucially determined by the gatekeeping of
peer review. Peer review determines what research gets funded and what
rescarch gets published in the journals, that is, what gels to count as knowl-
edge. Recent concern over the breakdown of peer review and over fraud-
ulent rescarch simply supports the point. The most startling study of peer
review suggested that scientific papers in at least one discipline were ac-
cepled on the basis of the institutional affliation of the authors rather than
the intrinsic worth of the paper.* Commentary on the paper suggested that
this decision procedure might be more widespread. Presumably the re-
viewers using the rule assume that someone would not get a job at X
institution if that person were not a top-notch investigator, and so her/his
experiments must be well-done and the reasoning correct. Apart from the
errors in that assumption, both the reviewer and the critic of peer review
treat what is a social process as an individual process. The function of
peer review is not just to check that the data seem right and the conclu-
sions well-reasoned but to bring to hear another point of view on the
phenomena, whose expression might lead the original author(s) to revise
the way they think about and present their abservations and conelusions,
To put this another way, it is to make sure that, among other things, the
authors have interpreted the data in a way that is free of their subjective
preferences.

The concern over the breakdown of peer review, while directed at a
genuine problem, is also exaggerated partly because of an individualist
conception of knowledge construction. Peer review prior to publication is
not the only filter to which results are subjected. The critical treatment
after publication is crucial to the refining of new ideas and techniques.
While institutional bias may also operate in the postpublication reception
of an idea, other factors, such as the attempt 1o repeat an experiment or
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to reconcile incompatible claims, can eventually compensate for such mis-
placed deference. Publication in a journal does not make an idea or result
a brick in the cedifice of knowledge. Its absorption is a much more complex
process, involving such things as subsequent citation, use and modification
by others, et cetera. Experimental data and hypotheses are transformed
through the conflict and integration of a variety of points of view into what
is ultimately accepted as scientific knowledge.’

What is called scientific knowledge, then, is produced by a commu-
nity (ultimately the community of all scientific practitioners) and tran-
scends the contributions of any individual or even of any subcommunity
within the larger community." Once propositions, theses, and hypotheses
are developed, what will become scientific knowledge is produced collec-
tively through the clashing and meshing of a variety of points of view. The
relevance of these features of the sociology of science to objectivity will
be apparent shortly.

The social character of hypothesis acceptance underscores the pub-
licity of science. This publicity has both social and logical dimensions.
We are accustomed to thinking of science as a public possession or prop-
erty in that it is produced for the most part by public resources—either
through direct funding of research or through financial support of the
education of scientists, The social processes described underscore another
aspect of its publicity; it is itself a public resource—a common fund of
assertions presumably established 1o a point beyond question. It thereby
constitules a body of pulative truths thal can be appealed to in defense or
criticism of other claims.

From a logical point of view the publicity of science includes several
crucial elements. First, theoretical assertions, hypotheses, and background
assumptlions are all in principle public in the sense of being generally
available 1o and comprehensible to anyone with the appropriate back-
ground, education, and interest. Second, the states of affairs lo which
theoretical explanations are pegged (in evidential and explanatory rela-
tionships) are public in the sense that they are intersubjectively ascertain-
able. . . . This does nol require a commilment {o a set of theony-free,
elermally aceeptable observation statements but merely a commitment to
the possibility that two or more persons can agree about the descriptions
of objects, events, and states of affairs that enter into evidential relation-
ships. Both features are consequences of the facts (1) that we have a com-
mon language which we use to describe our experience and within which
we reason and (2) that the objects of experience which we describe and
about which we reason are purported to exist independently of our seeing
and thinking about them. "

These two aspects of the logical publicity of science make criticism
of scientific hypolheses and theories possible in a way thal is not possible,
for instance, for descriptions of mystical experience or expressions aof feel-
ing or emotion. First, a conunon kanguage for the description of experi-
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ence means that we can understand each other, which means in turn that
we can aceept or reject hypotheses, formulate and respond to objections
to them. Second, the presupposition of objects existing independently of
our perception of them imposes an acceptance of constraints on what can
be said or reasonably helieved about them. Such acceptance implies the
relevance of reports and judgments other than our own to what we say or
believe. There is no way, by contrast, to acquire the authority sufficient
to criticize the description of a mystical experience ot the expression of a
particular feeling or cmotion save by having the experience or emotion in
question, and these are not had in the requisite sense by more than one
person. By contragt, the logical publicity of scientific understanding and
subject matler makes them and hence the authority to criticize their ar-
ticulation accessible to all.'? It should be said that these constitute nec-
essary but nol sufficient conditions for the possibility of criticism, a point
I shall return io later. It is the possibility of intersubjeclive criticism, at
any rale, that permits objeclivity in spite of the context dependence of
evidential reasoning. Before developing this idea further let me outline
some of the kinds of criticisim 1o be found in scientific discourse.

There are a number of ways lo crilicize a hypothesis. For the sake of
convenience we can divide these into evidential and conceptual criticism
to refect the distinetion belween criticism proceeding on the basis of
experimental and observational concerns and that proceeding on the hasis
of theoretical and metatheoretical concerns.'® Lvidential criticism is fa-
miliar enough: John Maddox, editor of Nature, crilicizing Jacques Ben-
veniste’s experiments with highly diluted antibody solutions suggesting that
immune responses could be triggered in the absence of even one molecule
of the appropriate antibody;" Richard Lewontin analyzing the statistical
data alleged to favor Jensen's hypothesis of the genetic basis of 1.Q.,"*
Stephen Gould criticizing the experiments of David Barash purporting to
demonstrate punitive responses by male mountain bluebirds to putative
adultery on the part of their female mates.’ Such criticism questions the
degree to which a given hypothesis is supported by the evidence adduced
for it, questions the accuracy, extent, and conditions of performance of
the experiments and observations serving as evidence, and questions their
analysis and reporting."”

Conceptual criticisin, on the other hand, often stigmatized as “meta-
physical,” has received less attention in a tradition of discourse dominated
by empiricist ideals. At least three sorts can be distinguished. The first
questions the conceptual soundness of a hypothesis—as Einstein criti-
cized and rejected the discontinuities and uncertainties of the quantum
theory;™ as Kant criticized and rejected, among other things, the Newto-
nian hypotheses of absolute space and time, a criticism that contributed
to the development of field theory." A second sort of criticism questions
the consistency of a hypothesis with accepted theory—as traditionalists re-
jected the heliocentric theory because its cansequences seemed inconsis-
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tent with the Aristolelian physics of motion still current in the fifteenth
and sisteenth centuries:?® as Millikan rejected Ehrenhaft’s hypothesis of
subelectrons on the basis not only of Millikan’s own measurements but of
his commitment to a particulate theory of clectricity that implied the ex-
istence of an elementary electric charge* A third sort questions the rel-
evance of evidence presented in support of a hypothesis: relativity theorists
could deny the relevance of the Michelson-Morley interferometer exper-
iment to the Lorentz-Fitzgerald contraction hypothesis by denying the ne-
cessity of the ether;? Thelma Rowell and others have questioned the
relevance of certain obscrvations of animal populations to claims about
dominance hierarchies within those populations by criticizing the as-
sumptions of univessal male dominance underlying claims of such rele-
vanee:?* critics of hypolheses about the hazards of exposure lo ionizing
radiation direct their attention to the dose-response model with which
resulls at high exposures are projected to conditions of low exposures.™
Thus most of the debate centers not on the data but on the assumptions
in light of which the data are interpreted. This last form of criticism,
though related lo evidential considerations, is grouped with the forms of
conceplual criticism because it is concerned not with how accurately the
data has been measured and reported bul with the assumptions in light
of which that data is taken to be evidence for a given hypolhesis in the
first place. Here il is not the material presented as evidence itself that is
challenged but its relevance to a hypothesis.

Al three of these types of criticism are central to the development of
scientific knowledge and are included among he traditions of scientific
discousse into which the novice is initiated. It is the third type of criticism,
however, which amounts to questioning the background beliefs or as-
sumptions in light of which states of alfairs become evidence, that is cru-
cial for the problem of objectivity. Objectivity in the sense under
discussion requires a way to block the influence of subjective preference
at the level of hackground heliefs. While the possibility of criticism does
nol fotally climinale subjective preference cither from an individual’s or
from a community’s practice of science, it does provide a means for check-
ing its influence in the formation of “scientific knowledge.” Thus, even
though background assumptions may not be supported by the same kinds
of data upon which they confer evidential relevance to some hypothesis,
olher kinds of support can be provided, or at least expected.® And in the
course ol responding lo criticism or providing such support one may mod-
ify the background assumplion in question. Or if the original proponent
does not, someone else may do so as a way of enlering into the discourse.
Criticism is thereby transformative. In response o criticism, empirical sup-
port may be forthcoming (subject, of course, to the limitalions developed
above). At other times the support may be conceptual rather than empir-
ical. Discussions of the nature of human judgment and cognition and
whelher they can be adequately modelled by compuler programs, and of
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the relation of subjectively experienced psychological phenomena to brain
processes, for instance, are essenlial to theoretical developinent in cogni-
tive science and neuropsychology respectively. But these discussions in-
volve 1ssues that are metaphysical or conceptual in nature and that, far
from.l)_uing resolvable by empirical means, must be resolved {explicitly or
implicitly} in order to generate questions answerable by such means. The
conlextnal analysis of evidential relations shows the limits of purely em-
pirical considerations in scienlific imquiry. Where precisely these Timits
fall will differ in different ficlds and in different research prbgrams.

As long as background beliefs can be articulated and subjecied to
criticisin from the scientific community, they can he defended, modified,
or abandoned in response to such criticism. As long as his kind of re-
sponse is possible, the incorporation of hypotheses into the canon of sci-
entific knowledge can be independent of any individual's subjective
preferences. Their incorporation is, inslead, a function in part of the as-
sessment of evidential support. And while the evidential relevance to hy-
potheses of observations and experiments is a funclion of lmckgrouﬁd
assumplions, the adoption of these assumptions is not arbitrary but is (or
rather can be) subject to the kinds of controls just discussed. This solution
incorporates as clements both the social character of the production of
knowledge and the public accessibility of the material with which this
knowledge is conslrucled.

Sociologically and historically, the molding of what counts as scien-
tific knowledge is an activity requiring many parlicipants. Even if one
individual’s work is regarded as absolutely authoritative over some period
—as for instance, Aristotle’s and later Newlon's were—it is eventuatly chal-
lenged, questioned, and made 1o take the role of contributor rather than
sole author—as Aristotle’s and Newton’s have been. From a logical point
of view, if scientific knowledge were to be understood as the simple sum
of finished products of individual activity, then nat only would there be
no way lo block or mitigate the influence of subjective preference but
scientific knowledge itself would be a potpourri of merrily inconsistent
theories. Only if the products of inguiry are understood to he formed by
the kind of critical discussion that is possible among a plurality of individ-
uals about a commonly accessible phenomenon, can we see how they
count as knowledge rather than opinion. ’

Objectivity, then, is a characteristic of a community’s practice of sci-
ence rather than of an individual's, and the practice of science is under-
stood in a much broader sense than most discussions of the logic of
scientific method suggesl. These discussions see what is central to scien-
tific method as heing the complex of activities thal constitute hypothesis
testing through comparison with experiential data—in principle, if not al-
ways in reality, an activity of individuals. What [ have argued here is that
scientific method involves as an equally central aspect the subjection of
hiypotheses and he background assumptions in light of which they seem
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to be supported by data lo varielies of conceptual crilicism, which is a
social rather than an individual activity.2¢

The respect in which science is objective, on this view, is one that it
shares with other modes of inquiry, disciplines such as literary or art crit-
icism and philosoply.®” The feature that has often been appealed lo as
the source of the objectivily of science, that ils hypotheses and theories
are accepled or rejected on the basis of ohservational, experimental data,
is a feature that makes scientific inquiry empirical. In the positivist ac-
counl, for instance, it was the synlactically and deductively secured rela-
tion of hypolheses to a stable set of observational data that guaraniced the
objectivity of scientific inquiry. But, as U've argued, most evidential rela-
tions in the sciences cannot be given this syntactic interpretation. In the
contextual analysis of evidential relations, however, that a method is em-
pirical in the above sense does not mean that it is also objective. A method
that involved the appeal to observational or experimental data but included
no controls on the kinds of background assumptions in light of which
their relevance to hypotheses might be determined, or that permitted a
weekly change of assumptions so that a hypothesis accepted in one week
on the basis of some bit of evidence e would be rejected the next on the
same basis, would hardly qualify as objective. Because the relation between
hypotheses and evidence is mediated by background assumptions that
themselves may not be subject to empirical confirmation or disconfirma-
tion, and that may be infused with metaphysical or normative considera-
tions, it would be a mistake to identify the objectivity of scientific methods
with their empirical features alone. The process that can expose such
assumptions is what makes possible, even if it cannot guarantee, inde-
pendence from subjective bias, and hence objectivity. Thus, while reject-
ing the idea that observational data alone provide external standards of
comparison and evaluation of theories, this acconnt does not reject exter-
nal standards altogether, The formal requirement of demonstrable eviden-
tial relevance constitutes a standard of rationality and acceptability
independent of and external lo any parlicular research program or scien-
tific theory. The satisfaction of this standard by any program or theory,
secured, as has been argued, by intersubjective criticisim, is what consti-
tutes its objectivity.

Scientific knowledge is, therefore, social knowledge. It is produced by
processes that are intrinsically social, and once a theory, hypothesis, or sct
of data has been aceepled by a community, it becomes a public resource.
It is available 1o use in support of other theories and hypolheses and as a
basis of action. Scientific knowledge is social both in the ways it is created
and in the uses il serves.
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[ ] |  Objectivity by Degrees

I have argued both that criticism from altemabive points of view is required
for objectivity and that the subjection of hypotheses and evidential reason-
ing to critical scrutiny is what limits the intrusion of individual subjective
preference into scientific knowledge. Are these not two opposing forms of
social interaction, one dialogic and the other monologic? Why does crit-
ical scrutiny not simply suppress those alternative poinlts of view required
to prevent premature allegiance 1o one perspective? How does this account
of objectivity not collapse upon itself? The answer involves seeing dialogic
and monologic as poles of a continuum. The mamienance of dialogue is
itself a social process and can be more or less fully realized. Objectivity,
therefore, turns out lo be a matter of degree. A method of inquiry is
objective to the degree that it permits transformative criticism. Its objec-
tivily consists not just in the inclusion of intersubjective criticism but in
the degree to which both its procedures and its resulls are responsive to
the Kinds of criticism described. I've argued that method must, therefore,
be undersiood as a collection of social, rather than individual, processes,
so the issue is the extent to which a scientific community maintains eritical
dialogue. Scientific communities will be objective to the degree that they
satisfy four criteria necessary for achieving the transformative dimension
of critical discourse: (1) there must be recognized avenues for the crilicism
of evidence, of methods, and of assumptions and reasoning; {2} there must
exist shared standards that critics can invoke; (3) the community as a whole
must be responsive to such criticism; (+) intellectual authority must be
shared equally among qualified practitioners. Each of these criteria re-
quires at least a brief gloss.

RecocnizED AVENUES FOR CRITICISM

The avenues for the presentation of criticism include such standard and
public forums as journals, conferences, and so forth. Peer review is often
pointed to as the standard avenue for such criticism, and indeed it is
effective in preventing highly idiosyncratic values from shaping knowl-
edge. At the same time its confidentiality and privacy make it the vehicle
for the entrenchment of established views. This criterion also means that
critical activities should receive equal or nearly equal weight to “original
research” in career advancement. Effective criticism that advances under-
standing should be as valuable as original rescarch that opens up new
domains for understanding; pedestrian, routine criticism should be valued
comparably to pedestrian and routine “original research.”



182 | Ciu. 2 RamioNantry, OBjecTIvITY, AND VALUES IN SCIENCE

SHARED STANDARDS

In order for crilicism to be relevant to a position it must appeal to some-
thing accepied by those who hold the position criticized. Similarly, alter-
native theories must be perceived to have some bearing on the concerns
of a scientific communily in order to obtain a hearing. This cannot accur
at the whim of individuals but must be a function of public standards or
crileria to which memberss of the scientific community are or feel them-
selves bound. These standards can include both substantive principles and
epistemic, as well as social, values. Different subcommunities will sub-
scribe to different but overlapping subsets of the standards associated with
a given community. Among values the standards can include such ele-
ments as empirical adequacy, truth, generation of specifiable interactions
with the natural or experienced world, the expansion of existing knowledge
frameworks, consistency with accepted theories in other domains, com-
prehensiveness, reliability as a guide to action, relevance to or satisfaction
of particular social needs. Only the frst of these constitutes a necessary
condition that any research program must meet or aspire to meet, and
even Lhis requirement may be temporarily waived and is subject to inter-
pretation.

The list shares some elements with the list Thomas Kuhn presents in
his essay “Objectivity, Value Judgment, and Theory Choice,” and like
the items in his list they can be weighted differently in different scientific
communities and they must be more precisely formulated to be applica-
ble. For example, the requirement that theories have some capability to
generate specifiable interactions with the natural or experienced world will
be applied differently as the sorts of interactions desired in a community
differ. The particular weighting and interpretation assigned these standards
will vary in different social and historical contexts as a function of cognitive
and social needs. Furthermore, they are not necessarily consistent. . . .
The goals of truth or accurate representation and expansion of existing
knowledge frameworks exist in somne tension with each other.

Standards do not provide a deterministic theory of theory choice.
Nevertheless, it is the exislence of standards that makes the individual
imembers of a scientific community responsible to something besides
themselves. It is the open-ended and nonconsistent nature of these stan-
dards that allows for pluralism in the sciences and for the continued pres-
ence, however subdued, of minority voices. Implicit or explicit appeals to
such standards as I've listed underwrite many of the critical arguments
named above.

ConxmuniTY RESPONSE

This crilerion requires that the beliefs of the scientific community as a
whole and over time change in response to the critical discussion taking
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place within it. This responsiveness is measured by such public phenom-
ena as the content of textbooks, the distribution of grants and awards, the
fexibility of dominant world views. Satisfaction of 1his criterion does not
require that individuals whose data and assumptions are criticized recant.
Indeed, understanding is enhanced if they can defend their work against
criticism.® What is required is that community members pay attention to
the critical discussion taking place and that the assumptions that govern
their group activities remain logically sensitive lo it.

EQU.-\L['I‘\' OF INTELLECTUAL AUTHORITY

This Habermasian crilerion is intended to disqualify a community in
which a set of assumptions dominates by virtue of the political power of
its adherents.® An obvious example is the dominance of Lamarckism in
the Soviet Union in the 1930s. While there were some good reasons to
try experiments under the aegis of a Lamarckian viewpoint, the suppres-
sion of alternative points of view was a matler of politics rather than of
logic or critical discussion. The bureancratization of United States science
in the twentieth century tends similarly to privilege certain points of view.*
The exclusion, whether overt or mare subtle, of women and members of
certain racial minorities from scientific education and the scientific pro-
fessions has also constituled a violation of this criterion. While assumptions
about race and about sex are not imposed on scientists in the United States
in the way assumptions about inheritability of acquired trails wete in the
Soviet Union, . . . assumptions about sex structure a number of research
programs in biology and behavioral sciences. Other scholars have docu-
mented the role of racial assumptions in the sciences.™ The long-standing
devaluation of women’s voices and those of members of racial minorities
means that such assumphions have been protected from critical scrutiny.
The above are criteria for assessing the objectivity of communities.
The objectivity of individuals in this scheme consists in their participation
in the collective give-and-take of critical discussion and not in some special
relation {of detachment, hardheadedness) they may bear to their obser-
vations. Thus understood, objectivity is dependent upon the depth and
scope of the transformative inlerrogation that occurs in any given scientific
community. This communitywide process ensures {or can ensure) that the
hypotheses ultimately accepted as supported by some set of data do not
reflect a single individual's idiosyncratic assumptions about the natural
world. To say that a theory or hypothesis was accepled on the hasis of
objective methods does not entitle us to say it is true but rather that it
reflects the critically achieved consensus of the scientific community. In
the absence of some form of privileged access to transempirical (unob-
servable) phenomena it's not clear we should hope for anything better.
The weight given to criticism in the formation of knowledge repre-
sents a social consensus regarding the appropriate balance between ac-
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curale representation and knowledge extension. Several conditions can
limit the extent of criticisi and hence diminish a scientific community’s
objectivity without resulting in a completely or intentionally closed socicty
(for example, such as characterized Soviet science under Stalin or some
areas of Nazi science).

First of all, if scientific inquiry is 1o have any effect on a society’s
ability to take advantage of natural processes for the improvement of the
quality of its life, esiticism of assumptions cannot go on indefinitely. From
a logical point of view, of course, criticism of background assumptions, as
of any general claim, can go on ad infinitum. The philosophical discussion
of inductive reasoning is an example of such unending {though not use-
less) debate. The utility of scientific knowledge depends on the possibility
of finding frameworks of inquiry that remain stable enough to permit sys-
tematic interactions with the natural world. When critical discussion be-
comes repetitive and fixed at a metalevel, or when criticism of one set of
assumplions ccases to have or does not eventually develop a connection
to an empirical research program, it loses ils relevance to the construction
of empirical knowledge. 1t is the intrinsic incapacity of so-called “creation
science” 1o develop a fruitful research program based on its alleged alter-
native to cvolulionary theory that is responsible for the lack of attention
given lo it by the contemporary United States scientific community. The
appeal by its advocates to pluralistic philosophies of science seems mis-
guided, if not disingenuous.

Sccondly, these critical activities, however crucial to knowledge build-
ing, are de-emphasized in a contest that rewards novelty and originality,
whether of hypotheses or of experimental design. The commoditization of
scientific knowledge—a result of the interaction of the requirements of
career advancement and of the commercial value of data—diminishes the
attention paid 1o the criticism of the acquisition, sorting, and assembling
of data. It is a commonplace that in contemporary science papers reporting
negative results do not get published.

In the third place, some assumptions are not perceived as such by any
members of the community. When, for instance, background assumptions
are shared by all members of a community, they acquire an invisibility
that renders them unavailable for criticism. They do not become visible
until individuals who do not share the community’s assumptions can pro-
vide allernative explanations of the phenomena without those assumptions,
as, for example, Einstein could provide an alternative explanation of the

Michelson-Morley interferometer experiment. Until such alternatives are
available, community assumptions are transparent to their adherents. In
addition, the substantive principles delermining standards of rationality
within a research program or tradition are for the most part immune lo
criticisiy by means of those standards.

I'rom all this it follows again that the greater the number of different
points of view included in a given community, the more likely it is that
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its scientific practice will be objective, that is, that it will result in descrip-
tions and explanations of natural processes that are more teliable in the
sense of less characterized by idiosyncratic subjective preferences of com-
munity members than would otherwise be the case. The smaller the num-
ber, the less likely this will be.” Because points of view cannot simply be
allowed expression but must have an impact an what is ultimately thought
to be the case, such diversity is a necessary but not a sufficient condition
for objectivily. Finally, these conditions reinforce the point that objecliy ity
is a matter of degree. While the condilions for objectivity are at best im-
perfectly realized, they are the basis of an ideal by reference to whicls
particular scientific communities can be evaluated. Ascertaining in greater
de.tail the practices and institutional arrangements that facilitate or under-
mine objectivity in any particular era or current field, and thus the degree
to which the ideal of objectivity is realized, requires both historical and
sociological investigation. . . .

B | Conclusion

On the positivist analysis of scientific method it is hard to understand how
theories purporting to describe a nonobservable underlying reality, or con-
taining descriptive tenns whose meaning is independent of that of so-
called observational lerms, can be supported. On the antiempiricist wholist
account it is just as difficult to understand how the theories that are de-
veloped have a bearing on inlersubjective reality. Each of these approaches
is also unable to account for certain facts about the actual practice of
science. The absolute and unambiguous nature of evidential relations pre-
sented in the positivist view cannot accommodale the facts of scientific
change. The incommensurability of theories in the wholist view cannot
do justice to the lively and productive debate that can occur among sci-
entists conumitted to different theories. Each of these modes of analysis
emphasizes one aspect of scientific method at the expense of another, and
each produces an individualist logic of scientific method that fails ade-
quately to reflect the social nature of scientific discourse. Furthermore

the emphasis on theories distorts scientific growth and practice, Scicntists
rarely engage in the construction or evaluation of comprehensive theories.
Their constructive, theoretical activity tends lo consist much more in the
development of individual or interrelated hypotheses (as laws, generaliza-
tions, or explanations) from the complex integration of observation and
experiment with background assumptions. Success in expanding the scope
of an explanatory idea via such complex integration plays as important a

role in ils acceptance as the survival of falsifying tests. Accounts of vali-
dation in the sciences must take account both of the role of background

assumptions in evidential reasoning and of the roles of (sometimes) con-
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flicting goals of inquiry with respect lo which hypotheses and theories are
assessed. The logie that reflects the structure of this activity will have to
abandon some of the simplicily of the positivist account, but what it Toses
in clegance it will surely regain in application.

The analysis conducted in this chapter means that values can enter
into theory-constructive reasoning in two major ways—through an individ-
ual’s values or throngh community values. The facl that a bil of science
can be analyzed as crucially dependent on contextual values or an value-
laden background assumplions does not necessarily mean that someone is
altempting to impose his/her wishes on the natural world without regard
to whal il might really be like. More customarily such analysis should be
taken as showing the way in which such conlextual features have facilitated
ihe use of given data or observations as evidence for some hypothesis by
an individual or by a community. Becanse community values and as-
sumplions delermine whether a given bit of reasoning will pass or survive
criticism and thus be acceptable, individual values as such will only racely
be at issue in these analyses. When an individual researcher’s values en-
able her or him to make inferences at variance with those of the scientific
community, this is less evidence of strongly eccentsic individualism than
of allegiance 1o some other social {polilical or religions) community.™

The contextualist view produces a framework within which it is pos-
sible lo respect the complexily of science, to do justice to the historical
facts and to the current praclice of science, and to avoid paradox. In ad-
dition, it is possible to arliculate a standard of comparison independent of
and external to any particular theory or research project. In making inter-
theoretic comparison possible it offers the basis (an expanded basis) upon
which to develop criteria of evaluation. Finally, the socisl account of ob-
jectivity and scientific knowledge to which the contextualist account of
evidence leads seems more truc fo the fact that scientific inquiry is not
always as free from subjective preference as we would wish it to be. And
even though the resulling picture of objectivity differs from what we are
used to, our infuition that scientific inquiry at its best is objective is kept
intact by appealing lo the spiril of eriticism that is ils traditional hallmark.*?

[ ] | Notes

. This wythology eriginates with the founders of modern science—compare Isaac
|

Newlon's “Rules of Reasoning in Philosophy™ in Newlon {1953), pp. 3-5—and
las come 1o be the stindard view,

2. 11 has become a subject of increased concern lately in light of several alleged
incidents of data faking. Compare Broad (1981).

3. Hempel (1966), pp. 3=18, and Popper (1962), pp. 42-39.
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4. Landan (1977) does articulale crileria for whal coms as progress. These are
nol neeessarily crileria ot standards for fruth,

5. Feverabend (1975),
6. Grene (1985).

7. James Watson's accounl of the discovery of the molecular struclure of DNA,
read in conjunction with the story of Rosalind Franklin's contnbulions to that
discovery in Sayre (1975, provides a vivid exanple of this inferdependence. See
Watson (1968}, Participant accounts of recent developenls in one or another
science usually offer good illustrations of this point. Weinberg (1977 and Feinberg
(1978} account for the mid-1970s stales of cosmology and microphysics, respec-
tively. Each presents what can be called the current canon i its field, making
clear the dependence of its production upon the aclivity and interaction of nuny
indhivichal rescarchers.

8. See Pelers and Ceei (1982, 1985} and the associaled conmmentary. For addi-
tional discussion of peer review see Glazer (19885 Goleman {1987), Cole and
Cole {1977); Cole, Cole, and Simons (1981 ).

9. In what I take to be a similar vein, Brono Latour (1987) claims thal in science
a stalewent made by an individual becomes a fact only as a consequence of what
others do with the stalement. Latour, however, emphasizes the agonistic as opposed
lo the cooperative dimension of social relations in the sciences.

10. The precise extension of “scientific community” is here left unspecified. [f it
includes those inlerested in and affected by scientific inquiry, then it s much
broader than the class of those professionally engaged in scientific rescarch. For a
discussion of these issues and some consequences of our current restricled under-
standing of the scientific communily see Addelson (1983).

11. One might say that the language game of science presupposes the independent
existence of objects of experience. Contemporary argaments aboul scienlife re-
alism can be understood as arguments about (1) the nature of this presupposition
and (2) what categories of objects it covers.

}2. To avoid possible confusion about the point being made here, 1 wish to cm-
phasize that am contrasling the descriptive statemenls of science with expressions
of emotion. Descriptions of emotion and other subjective states may be as objective
as other kinds of descriplion, if the conditions for objectivity can be satished.
Objectivity as it is heing discussed here involves the absence (or control} of sul-
jeclive preference and is nol necessarily divorced from our beliefs about our sub-
jeclive slales. Locke (1968) discusses the different wavs in which privacy is properly
and improperly attributed to subjective states (pp. 5-12).

13. The distinction hetween the different kinds of concerns relevant to the de-
velopment and evaluation of theories is discussed for different purposes and with
significant differences in detail by Buehdahl in a discussion of criteria choice, by
Laudan in a discussion of the problems that give rise to the development of theory,
and by Schaffner in a discussion of categories for comparative theory eviluation.
A more complete categonization of concerns and types of eriticisim than that offered
here requires a more thorough study of past and present scientific praclice, See
Gerd Buchdahl (1970); Larnv Laudan (1977); and Kenneth Schaffuer (1974
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14, Maddox, Randi, and Stewart (1988) and Benveniste's reply in Benveniste
{1988). The chapter “Laboratories” in Latour {1987) can be read as providing a
series of examples of evidential criticism (pp. 63-100).

15. Lewontin {1970, 1974).
16, Gould {1980).

17. The latler two kinds of guestions are concerned with the objectivity of data,
a nolion mentioned above.

18. Bernstein {1973), pp. 137-177.

19. Williams (1966), pp. 32-63. A somewhat different account is presented by
Hesse (1965), pp. 170-180.

20. Kuln (1957), pp. 100-133, 185-192,
21. Holton (1978).

22. Jaffe (1960}, pp. 95-103.

23. Rowell (1974).

24. See Longino (1987).

25. Conceplual criticisim of this sort is a far cry from the criticism envisaged by
Poppet. For him metaphysical issues must be decided empirically, if at all, (And
if they cannot be so tested, they luck significance.)

26, This is really a distinction between the number of points of view {(minds)
required. Many individuals (sharing assumptions and points of view) may be in-
volved in testing a bypothesis (and commenly are in contemporary experiments).
And though this is much rarer, one individual may be able to crilicize her or his
own evidential reasoning and background assumptions from other points of view.

27. This is not to deny the importance of distinguishing between different modes
of understanding—for instance, belween scientific, philosophical, and literary
thearies—but simply to deny that objectivity can serve as any kind of demarcation
criterion,

28. Kuhn (1977} 'pp. 102-18, above],
29. Beatty (1985) makes a similar point,
30. Invocation of this criterion confirms the kinship of this account of objectivity

with the account of truth that Jiirgen Habermas has developed as part of his theory
of communicative competenee. . . .

31. See Levins and Lewontin (1985), pp. 197-252, for further discussion of this
Ppoint.

32, See Gould {1981); Lewontin, Rose, and Kamin (1984); Richardson (198-).

33. This insistence on the varicly of points of view required for objectivity is
developed on a somewhat different basis for the social sciences by Sandra Harding
(1978},

34. This should not be taken to mean that social inequality and marginalization
are necessary for objectivity but rather that differences in perspeclive are. A sci-
entific community existing in a {utopian at this point) society characterized by
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tharoughgoing inclusivity and equality might mdeed encourage the persistence of
divergent points of view to ensure against blindness to its own assumptions,

35. Note added in proof. Three books read since completing the manuscript also
draw attention in varying degrees to the social character of cognitive processes in
science: Peter Galison, How Experiments [ind {Chicago, IL: University of Chicago
Press, 1987}; David Hull, Science as a Process {Chicago, IL: University of Chicago
Press, 1988); and Sharon Traweck, Beamtinmes and Lifetimes: The World of High
Energy Physicists {Cambridge, MA: Harvard University Press, 1988).
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