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Abstract It is the continuity between epistemology and empirical science that
the naturalism in contemporary philosophy of science emphasizes. After its
individual and social dimensions, the philosophy of scientific practice takes a stand
on naturalism in order to observe complex scientific activities through practice.
However, regarding the naturalism’s problem of normativity, the philosophy of
scientific practice today has deconstructed more than it has constructed.
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1 Naturalism in history

Upon mentioning naturalism, many scholars will look back to the ancient Greek
philosophy of nature. This philosophy of nature aimed to explore the “natural”
reason of nature, as opposed to supernaturalism and mysticism. Naturalism of
this period had strong ontological connotations and was closely related to
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materialism. In the 17th century, philosophers studying nature gradually became
scientists in the modern sense. These natural scientists took nature as their object
of study, setting up rigor and accuracy as their goals and exploring the world's
natural mechanisms. With the birth and development of modern science, religion
and theology fell further into decline. Consequently, “Naturalism, from its
presence in English in the early 17th century, was regarded as a term in religion
and philosophy. Naturalist, appearing in English in the late 16th century, belongs
to the same meaning category as naturalism” (Williams 1975, p. 213). During
this period, these natural scientists were directly referred to as naturalists.
Naturalism as an influential school of philosophy officially came to the
historical stage in the 1930s. Its main representatives include such American
philosophers as F. J. E. Woodbridge, Morris R. Cohen, John Dewey, Ernest Negel,
and Sidney Hook. At that time, pragmatism and anti-realism were quite popular
in America. A number of philosophers, greatly influenced by Dewey and
Santayana, established naturalist philosophy; as a result, some historians of
philosophy have regarded Dewey and Santayana as the founders of American
naturalism. At that stage, naturalism stressed its continuity with materialism and
argued against the idealist and transcendentalist way of understanding the world.
It also emphasized the importance of method in empirical science, and from this
position discussed different topics in philosophy. For instance, Sellars combined
naturalism and anti-realism, and Dewey and Hook naturalism and pragmatism.
The naturalism of contemporary philosophy is based on a critical view of the
analytic tradition initiated by Frege. English and American analytic philosophers refer
to the problems of traditional epistemology as problems of logic, conceptual analysis,
or grammar, among other things. Knowledge is thus regarded as a belief concerning
truth. The most important task of philosophy is to illuminate in detail “the third
condition” of knowledge, i.e., the problem of the verification of knowledge. Therefore,
these analytic philosophers exclude natural science, psychology, and other related
disciplines from the domain of epistemology. They hold that those terms appropriately
used in epistemology do not belong to psychology, but rather to logic and linguistics;
meanwhile, they take reflection in philosophy as a transcendental cause, and hold that
this kind of transcendental reflection can provide a solid foundation for knowledge.
Contemporary naturalists have criticized these dogmas of analytic philosophy
and opened up a different path. In the philosophy of science and epistemology,
there are two obvious sources for contemporary naturalism: One is the
“naturalized epistemology” advocated by Quine.' Quine thoroughly liquidated

! Many contemporary naturalists’ inspiration comes directly from Quine and his “Naturalized
Epistemology”. Based on this, many scholars would directly take naturalism as equivalent to
“naturalized epistemology”, which is one of the reasons why the concept of naturalism is not
clear. In fact, naturalized epistemology (that is, scientification) is only a form of contemporary
naturalism, not all of naturalism.
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the foundationalist strategies of traditional epistemology, holding that
foundationalism failed both conceptually and theoretically, and that traditional
epistemology therefore demanded “elimination” or “substitution”. The feasible
way to do this is to place epistemology in psychology, allowing it to be an
element of both psychology and natural science. This kind of radical naturalism
advocates, encourages, and promotes the development of cognitive science.
Another source for contemporary naturalism is Kuhn’s historicism. Kuhn applied
the rational reconstruction programs of science developed by earlier philosophers
to the history of science, and discovered that these programs were not congruous
with historical facts. As a result, he thought that the history of science, which was
a source for the construction of theoretical knowledge, played a fundamental role
in philosophical thinking. Kuhn’s naturalist tendency inspired later naturalists in
two areas:®> (1) the rejection of philosophical analysis ahead and outside of the
history of science, and (2) the introduction of social and cultural factors into the
exploration of knowledge. The contemporary theory, exploring the essence of
knowledge from historical, social, and cultural dimensions, can be dated back to
Kuhn’s illustration of the historicism of science. Some important views in the
philosophy of scientific practice discussed later are also based on the
reinterpretation of Kuhn.

Along with the path pioneered by Quine and Kuhn, the contemporary
philosophy of science has shown a “naturalist turn”. All kinds of naturalist
theories have come into being, including Paul Thagard’s “computationalized
philosophy of science”, Ronald Giere’s “evolutionary naturalism”, Steve Fuller’s
“social epistemology”, Stephen M. Downes’ “social naturalized epistemology”,
and Larry Laudan’s “normative naturalism”.

2 The common theme of naturalism

We find through analysis that naturalism has set out on a path entirely different
from that of traditional philosophy regarding the understanding of knowledge in
general, and the knowledge of science in particular. It opposes the basicness and
autonomy of the principles of traditional epistemology, emphasizes the

2 Kuhn did not explicitly proclaim his naturalist tendency, nor is there any special emphasis on
naturalist terms in his books. Therefore, Kuhn and his linkage to naturalism have not received
particular attention from other scholars, especially from domestic scholars. In fact, many
naturalists have been encouraged by Kuhn, including Giere with his evolutionary naturalism,
Barnes with his “strong program”, and Rouse with his philosophy of practice. Moreover, by
analyzing a large number of contemporary naturalist theories, we can see that in general, Kuhn
and Quine led two paths of naturalism. The former’s is the path of empirical natural science
(such as the use of psychology and neuroscience), and the latter’s is the path of empirical
social science (such as history, sociology, and cultural studies).
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continuity* of epistemology and empirical science, and recommends the
methods of empirical science’ to enhance our understanding of knowledge and
especially of our knowledge of science. Therefore, the continuity between
epistemology and empirical science is the common theme of contemporary
naturalism. We believe that this kind of continuity is mainly embodied in the
following areas:

First, it is a continuity in the status of the discipline. Naturalists regard
knowledge as a natural phenomenon which must be studied in the context of
empirical science. Theory concerning knowledge neither takes precedence over
nor lies outside of empirical science. Otherwise, it works together with empirical
science in order to further our understanding of the external world as a whole. “If
there is only one way of knowing, then it is the way of experience, which is the
basis of scientific study,” and therefore, “from the naturalistic point of view, there
is no kind of knowledge superior to others (Devitt 1996, p. 2, p. 49).” In this
sense, knowledge theory has status equal to that of empirical science. Their
major distinction is that knowledge, as a study of object, has a broader scope, and
opinions about knowledge (epistemology) are more abstract and general.
Accordingly, naturalists generally oppose the power of the “first philosophy” in
traditional epistemology, and give up their quest for an absolute basis for the
justification of scientific belief. As for the exploration of the problem of
knowledge, it can have free access to the results of inquiries in neuropsychology,
cognitive psychology, and evolutionary biology, as well as in history, sociology,
and other empirical sciences.

Second, the continuity between epistemology and empirical science in
contemporary naturalism is a continuity in the nature of the discipline.
Traditional epistemology is a normative discipline, and the core problems with
which it is concerned are the justification of belief and the formulation of
principles. It aims to provide a defense for the beliefs acquired by human beings,

3 The continuity between epistemology and science is the core theme of “naturalized
epistemology”, and naturalists influenced by this develop the theme to a various degrees.
James Maffie has done a comparatively complete overview of the theme of the “continuity of
naturalism” in his article Recent Work on Naturalized Epistemology. He puts forward six types
of continuity: epistemological, contextual, methodological, analytic, metaphysical and
axiological. According to the focus of this paper, we will make a further integration of these
continuities (Maffie 1990, pp. 281-293).

* Empirical science as mentioned here distinguishes between the broad and narrow senses.
This paper chooses the broad sense, generally referring to empirical science. In Analytic
Philosophy. Between Science and Apriorism, Susan Haack thinks Quine is not clear in his use
of the word “science”. Sometimes he picks the narrow sense, especially when referring to
natural science, and sometimes he picks the broad sense, generally when referring to empirical
sciences including sociology and history. Haack also thinks that it is because of this ambiguity
that people regard “topics of continuity” and “topics of scientism” as the same when
understanding Quine (Haack 2001, pp. 192-208).
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and on the basis of that, to offer guidance for human beings on how to know and
how to practice. Empirical science, which is a descriptive discipline aimed at
revealing the world’s true colors, does not make judgments concerning what is
reasonable or unreasonable, good or bad, and so on. Naturalists stress the
continuity of philosophical epistemology and empirical science. To a certain
extent, they abandon, weaken, or reconstruct categories, and some theories
directly become descriptive empirical science. For instance, Giere says, “The
general problem faced by a naturalistic philosophy of science, then, is to explain
how creatures with our natural endowments manage to learn so much about the
detailed structure of the world — about atoms, stars and nebulae, entropy, and
genes. This problem calls for a scientific explanation” (Giere 1985, pp. 339-340).
This is a descriptive explanation of human beings’ capacity for understanding; it
is also in keeping with this principle for social scientists to regard knowledge as
scientific knowledge about natural social phenomenon.

However, where the philosophy of science and epistemology are concerned it
will actually bring us more disappointment than hope to weaken or even abandon
normative causes. No matter whether in theoretical thinking or practical activities,
normative judgment is still indispensable. Therefore, the problem of normativity
is the core issue of naturalist theory.

Third, the continuity between epistemology and empirical science is a
continuity in the methodology of the disciplines. Philosophical epistemology
generally adopts the methods of conceptual analysis, transcendental reflection, or
intuitive feeling. Naturalists believe that study of knowledge has to learn from
such scientific methods of inquiry as observation, experiment, summarization,
and testing. Epistemology, like science, is an a posteriori enterprise, and the
problems of epistemology can be solved through empirical means. For example,
Penelope Maddy said, “For such a naturalist, ontological questions — are there
atoms? Are there numbers? — epistemological questions — how do these
humans, as described by physiology, psychology, biology, etc., come to know
about this world, as described by physics, chemistry, astronomy, botany, etc.? —
all these are treated as broadly scientific questions. This includes a scientific
study of science itself, which examines and classifies scientific methods and norms,
undertakes to determine which are most effective in finding out how the world is, and
strives in this way to improve science from within” (Maddy 2002, p. 62). Therefore,
if we say that early naturalism fought against theology, then recent naturalism
fights against metaphysics, and emphasizes the importance of the methods of
empirical science. Naturalists believe that the difference of methods between
empirical science and metaphysics is embodied in the fact that the former
includes the principle of flexibility, and the latter is an inflexible epistemological
doctrine. “Naturalists think the methodology of naturalism contains the antithesis
of dogmatism, which is related to science’s spirit of openness and self-criticism.
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Propositions of philosophy include a theory of uncompromised knowledge which
is unable to acquire justification” (Audi 1999, p. 596).

3 Why is the philosophy of scientific practice recognized as
naturalism?

In the development of naturalist theories, “nature” has always played a key role.
With the broadening and narrowing of the meaning of “nature”, naturalism has
gradually developed different wvariations. In the study of knowing or
understanding, once either is regarded as a natural phenomenon, then if
knowledge's essence, goals, or laws are only discussed within the thought
framework it can no longer satisfy the spirit of philosophy. Therefore, it is
rational to make scientific, social and cultural inquiries into genetics.
“Naturalized epistemology” as advocated by Quine attempts to make
epistemology positivistic and scientific. Under the influence of this doctrine,
cognitive psychology, linguistics, computer science, and philosophy of mind are
more and more closely linked; indeed, the dominant mode of naturalist
philosophy of science has changed into the cross-disciplinary field of cognitive
science. However, the tendency of cognitive individualism exposed by this
doctrine is increasingly apparent. As a natural phenomenon, knowing or
understanding is not only characterized by diachronic evolution, but also is
inevitably influenced synchronically by the social system, cultural factors, and
other such influences. In this case, scientific inquiries go through from a
progression from being social inquiries to cultural ones and then to practical
ones.

With the continuous provocation by sociology of the philosophy of science,
and its own self-reflection, the social dimension of science starts to draw
people’s attention on an epistemological level, and the basic position they inherit
is a naturalist one. For example, SSK’s “strong program” believes not only that
social factors must be seriously considered if fragments of the history of science
are to be explained as a whole, but also that social reason is primary and decisive.
Supporters of this stance fight against philosophers’ normative and rational
approach to the study of the nature of science advocate replacing the traditional
epistemological mode with a more scientific and demonstrative one, i.e., a
naturalistic and empirical sociology of knowledge. Barnes has pointed out,
“sociology is a naturalistic discipline, rather than canonical or normative. It is
only trying to understand beliefs and concepts of different cultures as an
experiential phenomenon. Such a naturalistic concern is completely irrelevant to
these beliefs and concepts from an external evaluation. What it all concerns is
why they are actually preserved” (Barnes 1982, p. 5). Bloor also emphasizes the



The philosophy of scientific practice in naturalist thought 595

experiential and scientific status of the sociology of knowledge: “generally
speaking, science is causal, theoretical, and value-neutral, always summarized,
and experiential to some extent ... which means it is opposite to teleology,
anthropopathy, and transcendental things” (Bloor 1991, p. 156).

The knowledge called “social constructivism” exemplifies the social
dimension of naturalism. On the problem of knowledge, social constructionists
deny the priority of philosophy, which is given instead to sociology.
Consequently, many left-over problems push social constructionists to turn their
study of knowledge from the macro- to the micro-. Laboratories become sites for
study, and scientific practice is the focus when constructing a theory of
knowledge. In fact, this concern for practice does not only appear in the narrow
field of knowledge, as we can see in The Practice Turn in Contemporary Theory,
edited by Theodore R. Schatzki, Karin Knorr Cetina, et al. and published in 2001.
A collection of relevant results derived from practice by philosophers,
sociologists, and scientists, the book seeks to explore the considerable
significance of human practice in life. This collection believes that in the past
two decades, thinking about human life and society has concerned either the
individual’s mind and activity or the social structure, system, and discourse, and
that the theory of practice has already become a potential threat to these popular
theories. Just through practical activities and communications, mind, reason, and
knowledge can be constructed, and social life can be organized, replicated, and
spread.

In the study of contemporary philosophy of science and sociology of science,
it is also obvious there has been a turn from theory to practice. A selection edited
by Andrew Pickering and published in 1992, Science as Practice and Culture,
quite clearly shows this transformation. In the book’s introduction, Pickering
points out the distinction between science understood as knowledge and as
practice. The first half of the book contains articles by philosophers and
sociologists — Pickering regards these articles as cases stressing science as
practice — and the second half focuses more on arguments. Pickering regards the
concern for practice as an opportunity for reconciliation between philosophy,
sociology, and history of science. Through rejection of the foundational
assumptions of social constructivists and philosophical rationalists, this
opportunity transcends the arguments between the two.

Take for example Rouse’s explanation of scientific practice. We learn how the
philosophy of scientific practice carries out its natural position based on practice.
Rouse’s relevant studies are mainly encapsulated in two books published in 1987
and 1996. In Knowledge and Power, what Rouse strives to explain can be
summarized into two points: First, he persuades others to understand science as a
practical activity, and second, he argues we can not distinguish the epistemology
of science from that of political science (Rouse 1987, preface xi). In Engaging
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Science, Rouse further deepens his understanding of practice and its political
scientific dimension, and inserts scientific practice into a broader and more
general concept of practice. He believes that what is meaningful is what is
happening, and that any view of foundationalist knowledge is not fully decisive
to individual and social practices. At the same time, Rouse provides a model for
the participatory nature of practice, i.e. the cultural study of science. As for what
the cultural study of science concerns, Rouse believes that the use of this term
broadly covers all kinds of explorations of practice. Through this kind of
exploration, our understanding of science is made more specific, and staying in a
particular cultural context, it can be transferred and expanded to a new cultural
context. That “culture” is so carefully chosen is not only because of its
heterogeneity, but also because it is a heterogeneity composed by all the theories
of history, philosophy, sociology, anthropology, ad feminist and cultural criticism.
By using this phrase, we can take a short cut through some very important
differences in theory, methodology, and political science, and consequently,
significant academic work can be done. For this reason, Rouse puts forward six
themes in the cultural study of science: (1) the anti-essentialism of science; (2)
the non-descriptive position of scientific practice; (3) the emphasis on
localization and material of scientific practice; (4) the considerable emphasis on
the cultural openness of scientific practice; (5) the overthrow of scientific realism
or other science-related concepts like “value neutrality”’; and (6) the commitment
to cognitive and political criticism from within the internal culture of science
(Rouse 1996, p. 242). These six themes can be considered a critical declaration
of Rouse’s view of foundationalist knowledge in the naturalist position.

It can be concluded that, regarding knowledge and especially knowledge of
science, the study of contemporary epistemology has gone through a turn from an
individual to a social and then to a practical dimension. Naturalism is the basic
position of all these theories; in other words, knowledge is understood through a
bottom-up approach. Based on this position alone, it is separated from traditional
epistemology. Now that we are clear on this point, we must ask: based on practice,
should a deeper science-related insight be provided, and how? Through a comparison
of Rouse’s concept of the philosophy of scientific practice with Fuller’s, Downes’
and other scholars’ views of social epistemology, we will try to answer this question.

Compared with Quine’s naturalized epistemology, Fuller, Downes and other
scholars’ concern for socialized and naturalized epistemology is to a certain
extent also about practice. For instance, Downes believes that discussions in the
naturalized epistemology of the philosophy of science do not care much about
the social essence of scientific practice. He thinks that scientific practice should
include doing experiments, extending current theories to new areas, making
hypotheses, verifying theories or hypotheses, redoing experiments, giving
comments on papers in the same field, and referring to the results of papers
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published by members of some field. Accordingly, the cognitive activities of
science result in the production of scientific knowledge (Downes 1993, p. 453).

Nevertheless, there are some differences between the socialized and
naturalized epistemology of Fuller, Downes, et. al. and the naturalist philosophy
of scientific practice of Rouse, et al. From Rouse’s point of view, the difference
between them lies in the fact that Fuller, Downes, and company regard the
cognitive activities of science as independent objects, the same as other social
activities. They do not pay sufficient attention to the relevance of the social
activities of science to other activities. The concept of scientific practice in the
philosophy of scientific practice is broader, including not only social practice but
also micro-practice during research. Meanwhile, Rouse regards the broad social
practice as a background and believes that scientific practice is mutually
intertwined with other parts of culture, meaning it must be variable according to
differences of time and place. Therefore, in a certain sense, Rouse and company
deconstruct scientific practice into a wider cultural practice, understanding
scientific practice from the perspective of cultural practice as a whole and
emphasizing practice’s participatory and involving features. “Where do Fuller and I
significantly part company? I will highlight three differences: Our conceptions of
the place of science in the larger society or culture, of ‘practices’ as the object of
philosophical reflection, and of normativity” (Rouse 2003, p. 465).

In addition, in How Scientific Practices Matter, Rouse compares sociology and
feminist scientific knowledge. The similarities between the two are: (1) both
understand the knowledge of science as a result of social interaction; (2) both
believe some important aspects of traditional epistemology and philosophy of
science are wrong; and (3) both feminist and sociological scientific inquiries are
political-participatory programs. Moreover, both believe that some important
aspects of science are temporary and variable (Rouse 2002, p. 139). On this basis,
Rouse believes that feminism provides a direction for practice, and its
explanations of science and scientific research are put into dialogues. These
dialogues consist not only of the object of scientific studies in general, but also of
scientists themselves: Feminism does not want to separate scientists from
scientific research but to put the two together. Science is not integrated or
descriptive but internally interactional; the goal of science is not the
reconstruction of reflection and retrospection but rather change and an
orientation towards the future.

4 Can the philosophy of scientific practice solve
naturalism’s problem of normativity?

As previously mentioned, since Kuhn and Quine dealt a heavy blow to the
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foundationalist epistemology of logical empiricism from both within and without,
the philosophy of science and epistemology have begun to revert to naturalism.
As the continuity of philosophical epistemology and empirical science is
emphasized, the line between philosophy and empirical science is gradually
blurred. We know however that since science separated from philosophy and
became an independent discipline, science and philosophy have been separate:
the former is descriptive, and explores facts, while the latter is normative, and
reflects value. As Rosenberg has mentioned, philosophy only handles normative
problems; the problem of value in ethics, aesthetics, and political philosophy
concerns what matters should be like and what we should do, what is good and
what is bad, what is right and what is wrong, what is proper and what is improper,
etc. Science can be said to be descriptive, or sometimes positive, but never
normative (Rosenberg 2000, p. 3). Compared to philosophical ontology, the
normativity of traditional epistemology is particularly evident.

According to A. Kertesz’s summary, the features of traditional epistemology
are the following (Kertesz 2002, p. 270):

(a) It belongs to the discipline of philosophy.

(b) Its reflection on the research methods of “science” presupposes a number
of transcendental hypotheses, which involve criteria of reasonableness.

(c) It is normative, based on the criteria of reasonableness, and evaluates
whether scientific knowledge is right or wrong, reasonable or unreasonable,
and justified or unjustified.

(d) It is considered as the only way to deal with the elementary problem of
scientific knowledge, i.e., the way of “first philosophy”.

Accordingly, naturalist epistemology has the following features:

(a) Epistemology is not a philosophical discipline, and should adopt the
“scientific” method.

(b) Epistemology should therefore adopt an a posteriori approach to carry out
research.

(c) Epistemology is not a normative cause, and its task is not to evaluate the
results of scientific studies but rather to attempt to describe or explain them.

We may now discuss Kertesz’s understanding of traditional epistemology.
Traditional epistemology can be simply summarized as having three features: It
is transcendental, normative, and “first-philosophical”. Among these three
features, its ‘“normativity” defines the difference between traditional
epistemology and empirical science; its “transcendentalism” points out the
source and form of normative existence, i.e. the normativity of epistemology is
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based on abstract, transcendental pure reason and is not obtainable from
empirical facts; and its having to do with “first philosophy” demonstrates the
disciplinary relationship between epistemology and empirical science, i.e.
epistemology is concerned with the basic position of empirical science, and the
practice of knowledge is justified and guided by the normativity discovered by
epistemology.

According to these analyses, we can see that “normativity” has played a
central role in maintaining the features of traditional epistemology, but among
the many criticisms of naturalism, the most serious is its attitude to the problem
of normativity. Kertesz’s understanding of naturalist epistemology, a radical
normative “eliminationism”, is absolutely influenced by Quine. This sort of
over-correct approach is neither strongly opposed by traditional epistemologists
nor welcomed by the majority of contemporary naturalists.

Since traditional epistemologists insist on the normativity of epistemology,
they do not believe that epistemology can be naturalized. They insist that the
philosophy of science is basically epistemological and normative, and that to
abandon the program of rationality is to abandon both the normative and
epistemological dimensions of the philosophy of science. Thus, it is not only an
abandonment of the essentialism in epistemology, but also an abandonment of
epistemology. Briefly, the logic of traditional epistemologists’ argument is as
follows:

(a) Epistemology is normative in nature;

(b) Science on the contrary is descriptive;

(c) Naturalism believes that epistemology should be continuous with natural
science and should adopt the methodology of natural science;

(d) Lemma: one essential part of epistemology is stripped away by naturalism.
(e) Conclusion: therefore epistemology can not be naturalized (Janvid 2004,

p. 36).

In addition to extreme normative ‘“eliminationism”, other naturalist
epistemologists also adhere to premises (1) and (2) in the above argument.
However, in the two premises’ explanation, these naturalists show their
difference from traditional epistemologists and extreme naturalists. Whatever
approaches they adopt, the opposing logic put forward above by traditional
epistemologists should be confronted.

Can the philosophy of scientific practice solve the problem of normativity, and
if so, how? Through Rouse and others’ demonstrations, we can see that in
attempting to provide another solution to the problem of normativity, of the
philosophical naturalism of scientific practice — differing from Quine’s
inevitable dependency on nature and also from Kuhn’s and later social
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constructivists’ stress on socio-historical inevitability — stresses the inevitability
of practice’s internal causality. As one of the major representatives of
contemporary philosophy of scientific practice, Rouse subsumes all contexts
related to science under the concept of “practice.” From his perspective, practice
is a meaningful, social, and historical activity, and is not the antithesis of nature.
Practice is not only the mode of action, but also a meaningful model for the
world in which only action can be understandable (Rouse 1996, p. 135).
Meanwhile, practice is also a dynamic, evolutionary and historically-open
process. In Rouse’s view, the causality inherent in practice is the source of
normativity. In fact, this kind of inherent causal structure in practice is also a
context encountered by some action. For participants in practice, this context is
the objective environment of the action only on the basis of admitting this
objective environment; meanwhile, for spectators, the actions of the actor are
understandable only when related to this context.

Therefore, in the view of the philosophy of scientific practice, there is no
abstract or formalized code of conduct. Laboratories, operations in which
scientists are engaged, and results and methods of scientific studies can be
understood in a specific context. Beyond a specific social context, science's
defenses will not receive any attention; in addition to its practical features, its
defenses have another aspect, i.e. defense in the local social communities. These
social communities share the same practices, tools, and problems, as well as the
same belief or value systems. Science has to persuade based on the things it
shares in common with the community, and improves its strategies for doing so
with feedback; in addition, its defenses are also dynamic. New results, new
technologies or new interpretations of old results, and new utilizations of old
technologies will decide which school of scientific thought will be accepted, and
which must be abandoned. “Science is established in rhetorical space, not in
logical space; the aim of science’s demonstration is to convince the experts in the
circle with reason, not to prove the truth independent of the context,” as “there is
no generally applicable, reasonable, and acceptable criterion in science, but there
is the commonality primarily reached through the following questions: what can
be hypothesized, what can (or must) be done, what is unacceptable for any fixed
goal and context... thus, only the ‘things done’ in the same practice community
can be considered as a common reference and provide a foundation for all kinds
of evaluations and criteria” (Rouse 1987, p. 120, p. 124).

It can be seen that the problem of normativity in the philosophy of scientific
practice has the following features: It is constitutive (constructed in practice, not
preexisting), dynamic (there is a dynamic, evolutionary process) and
interventional (the subject intervenes with the object). In the view of defensive
normativity, innovation in science will no longer be constrained by any general
rationality. With diversity based on the local context and the continuous changing
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of context over time, the innovative potential of the subject will be fully
manifested. Consequently, whether in theoretical inquiry or in practice, the
causal inevitability based on internal practice in the local context reconstructs
normativity, which is absolutely a beneficial thing.

However, there are problems remaining to be solved in this approach. While it
is obvious that emphasis on the specific context is an important feature of the
philosophy of scientific practice, and that the solution to the problem of
normativity is also based on the internal causal structure of these specific
contexts, the problems are as follows.

First, when explaining the rationality of an action, how can we choose the
relevant context? According to the understanding of Rouse and company,
practice is a complex heterogeneity in which many elements of practice co-exist.
To explain the rationality of one action, which contexts are “relevant”, or “really
relevant”? Clearly, it is difficult for us to give an explanation for all the possible
relevant contexts, and some contexts are difficult to discover and discuss (like
tacit skills); on the contrary, if we only point out some of the more obvious
contexts, then does it mean that other contexts in practice are not important at all,
or that we do not have a responsibility to explain these actions? If that is the case,
the concept of “practice” used by the philosophy of scientific practice has to be
restricted. Moreover, in the same troublesome vein, the “distinctness” and
“correlation” of contexts are themselves difficult to grasp.

Second, in all the relevant contexts, are there any contexts which play a
decisive role in the whole practice? If so, what are these contexts? Obviously,
Rouse prefers to hold that there is a “key point” in the process of practice. He
believes we are responsible for explaining the key point of the substance
belonging (causally and normatively) to us in the discourse world: our destiny is
to be related to the argument and key point in our practice. Although these key
points are still not definitely fixed, they are in fact part of the “key point” (Rouse
2002, p. 25). However, as mentioned above, Rouse did not explicitly point out
what the key point is. In addition, there is an underlying problem, i.c., are these
key points the same in the multiple forms of scientific practice? If not, this
explanation of practice is hardly convincing, for practice would be
unconventionally complex. Even for the same experimental procedure, difference
in location would result in a difference. Therefore, this kind of explanation still
cannot tell us how to think and act; contrarily, if these “key points” are the same,
then what are these same key points? Are they the theory and code of conduct
formed by logical empiricists through logical analyses of knowledge, or are they
some other theories of knowledge? If so, the philosophy of scientific practice, at
least in its naturalist form, integrates the results of historicism, social
constructivism, etc., and introduces the practice concept to philosophically and
successfully explain the heterogeneous activities of science.
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Consequently, through the internal causal structure in practice and the
complexity of contexts, the philosophy of scientific practice attempts to solve the
problem of naturalism, which cannot be resolved once and for all. It smashes the
main tools used by traditional foundationalists and social constructivists in
explaining scientific activities, and resets the broken tools into social reality.
After that, it re-examines these complex scientific activities from the naturalist
position, and the results obtained from this re-examination are a lively picture
full of power, discipline, locality, and heterogeneity. However, regarding the
problem of normativity, the introduction of the concept of “practice” is a black
box which tightly encloses and envelops science rather than a searchlight.

5 Conclusions

Standing between traditional epistemology, mainly characterized by
foundationalism, and naturalist epistemology, the philosophy of scientific
practice chooses the latter. However, in the naturalist camp, the philosophy of
scientific practice distinguishes itself from naturalism with an individual
cognitive dimension (Quine’s “naturalized epistemology and other modes of
cognitive science”) and naturalism with a social cognitive dimension due to its
unique interpretive mode. In an age in which post-modern thought prevails, the
scientific picture which the philosophy of scientific practice strives to show is
more vivid, providing important inspiration for us to re-understand and to carry
out science. At the same time, however, the philosophy of scientific practice must
also face and solve the core problems faced by naturalist theories in general, i.e.
the problems of descriptivity and normativity. The philosophy of scientific
practice puts normativity into practice’s inevitable causal structure and
emphasizes the importance of practice’s contexts. However, regarding the
problem of normativity, what the philosophy of scientific practice has presently
deconstructed is more than it has constructed. It is still an open topic whether
naturalism based on practice needs normativity, and if so, what sort of
normativity.
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