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1. Introduction

he problem of scientific demarcation is an ev-

ergreen problem in philosophy of science. Karl

Popper thinks that the problem of scientific de-
marcation is related to all important issues of scientific
logic. The so-called scientific demarcation is the boundary
demarcated to distinguish science from other forms of
knowledge.

The demarcation of science contains the question of
“what is science”. From logicism to historicism of philos-
ophy of science, philosophers of science will inevitably
face this issue for every philosopher of science has his
own view of science. Starting from the logical positivism
in the 19th century, various scientific demarcation stan-
dards have been put forward in the history of philosophy
of science. It is in the development of scientific demarca-
tion standards that those standards are in a dilemma after
exhausting their possibilities.
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From logicism to historicism, philosophers of science have put forward
different standards of scientific demarcation according to their own
scientific views. However, these standards encounter problems either in
theory or in practice, and then fall into difficulties, thus moving towards
relativism. Philosophy of scientific practice has reversed the previous
image of science with scientific practice and pointed out the temporality,
dynamics and locality of science. Therefore, the scientific boundary under
this approach also has the above characteristics. Besides, the scientific
boundary constructed by the scientific image is developmental and features
temporary stability and effectiveness. Scientific demarcation is not a purely
epistemological problem, but also a practical one.

2. The Summary of Scientific Demarcation
Standards and Their Dilemmas

2.1 There Is No Scientific Demarcation Standards

This perspective holds that there is no absolute boundary
between science and non-science and pseudoscience,
which leads to the road of multi-knowledge theory. Fey-
erabend holds a scientific view of instrumentalism. He
believes that “the separation of science and non-science is
not only artificial, but also not conducive to the progress
of knowledge!"”. Feyerabend’s demarcation standard was
supported by Laudan and Rorty, a neo-pragmatist. Laudan
believes that scientific cognition has heterogeneity, “this
heterogeneity reminds us that the cognitive form to find
the demarcation standard may be invalid™ . In addition,
Rorty advocated the change from solving the demarcation
problem to eliminating the scientific demarcation problem.
Fine believes that there is no uniformity in the past, pres-
ent and future of science. Science is constantly develop-
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ing and enriching its connotation, so there is no unified
demarcation standard. He pointed out: “Science has its
own history and is indeed rooted in daily thinking. How-
ever, throughout the whole history of science, there is
no need for any fixed factors, and scientific development
(including future planning) does not need uniformity™ .
In a word, they all advocate the theory of elimination, be-
lieving that science cannot be separated from other ideo-
logical fields, since there is no obvious boundary between
them.

Sociology of Scientific Knowledge (SSK) conducts
laboratory and text research on science with sociological
methods. Denying the unique nature of science as a social
undertaking, it believes that science is a social construc-
tion, implying that there is no clear boundary between
science and non-science or pseudoscience. SSK’s argu-
ment does not show that science is completely constructed
by society, since it only shows that its research approach
pays more attention to social factors in scientific research.
However, its research provides a new perspective to un-
derstand science and reveals the complexity of scientific
demarcation.

2.2 There Are Scientific Demarcation Standards
2.2.1 One-dimensional Demarcation Standard

(1) Absolute Demarcation Standard

The standard advocates a clear and unitary boundary
between science and non-science. Logical positivists,
represented by Schlick and Carnap, believe that there is
a clear and absolute dividing line between science and
non-science such as metaphysics. Schlick, the founder of
logical positivism, regards the empirical meaning con-
firmation standard as the demarcation standard between
science and non-science. He said that “as the core of the
philosophical direction of reasonable and irrefutable ‘pos-
itivism’, for me, the meaning of each proposition depends
entirely on the confirmation given and is also determined
by that confirmation'*.” However, since the principle of
confirmation belongs to inductive logic in essence, there
is no inevitable logical channel between the empirical
facts of single statement and the scientific theories in the
form of strict universal statement. Popper questioned and
criticized the confirmation principle of logical positivism.
Instead, he advocated a scientific demarcation standard
opposite to the principle, namely the standard of falsifi-
cation. He said: “The refutability or falsification of the
theoretical system should be taken as the demarcation
standard™.” However, both the standard of confirmation
and the standard of falsification aim to give an absolute
standard to expel non-science from science.
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(2) Relative Demarcation Standard

With the rise of historicism, the standard of scientific
demarcation has changed from absolute to relative. Thom-
as Kuhn believes that scientific theory is only a “paradigm”
recognized and followed by scientists'®. Therefore, par-
adigm is the symbol that makes science become science.
Kuhn’s demarcation standard includes two main charac-
teristics: first, the main basis for demarcation is paradigm.
However, it is difficult to clearly distinguish science from
metaphysics and non-science because the paradigm itself
contains metaphysical beliefs and other social, psycho-
logical and value factors. Only in the problem solving
activities in the stage of normal science can science and
non-science be temporarily distinguished. However, in the
“scientific revolution” period, there was no unified demar-
cation standard. Second, the demarcation between science
and non-science mainly depends on the scientific commu-
nity. All knowledge is the science of a certain scientific
community. In each specific historical period, what the
scientific community believes is scientific and reasonable
is scientific and reasonable, otherwise it is unscientific.

2.2.2 Multi-dimentional Demarcation Standard

The multi-dimentional standard was put forward by
Canadian philosophers Thagard and Bunge on the in-
vestigation of multiple characteristics of science. They
believe that there is still a logical demarcation standard
between science and non-science, but this standard should
be multi-dimentional. From the perspective of the unity
of logic, psychology and history, Thagard put forward a
multi-dimentional demarcation standard composed of five
elements for the distinction between science and pseudo-
science'”’. At the same time, Bunge made an evaluation
table ® with a combination of 12 elements to distinguish
science from non-science or pseudoscience. Chen Jian
pointed out that those models designed by Thagard and
Bunge are both static and analytical. They did not consid-
er the changes of each element, the interrelation among
those elements, and the different weighting of each ele-
ment in discrimination .

2.3 Dilemma of Scientific Demarcation

The above part summarizes the scientific demarcation
standards from logicism to historicism. It is not difficult to
see that the scientific demarcation standards have moved
from one-dimensional to multi-dimensional and from
absolute to relative. In the discussion of scientific demar-
cation, there is no set of recognized fixed standards. Phi-
losophers of science inevitably obtain or hold specific sci-
entific demarcation views according to their own scientific
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views. The standard of “confirmation” and “falsification”
of logicism are both too narrow and too wide. Based on
them, astrology will be included in the field of scientific
research. However, Newton’s mechanics will be classified
as unscientific in the precession of Mercury’s perihelion.
With obvious relativism tendency, the demarcation stan-
dard of historicism finally goes towards extreme scientific
demarcation.

However, in the real world, the practice of scientific de-
marcation has never stopped. For example, in the United
States, the century-long debate between creationism and
evolution lasted almost throughout the 20th century. The
core issue of this debate actually lies in the question of
“what is science or what is not science”. Another example
is to classify Qigong as pseudoscience and criticize it. Sci-
entific demarcation is a realistic activity, so the problem of
scientific demarcation cannot be eliminated. Instead, from
a new perspective for research, a new scientific demarca-
tion approach that is consistent in theory and meets the
requirements of practical practice, should be obtained.

3. Possible Approach to Scientific Demarcation

The issue of scientific demarcation involves the essence of
science, so the change of scientific view will directly af-
fect the related issues of scientific demarcation. Emerged
in the 1990s and dominated by Joseph Rouse, the philos-
ophy of scientific practice criticized the scientific view of
“theoretical superiority” in the traditional philosophy of
science. Besides, it advocated that “science should be un-
derstood as the field of practical activities"”” and made an
ontological turn of the scientific view of “practical superi-
ority”.

Secondly, the scientific demarcation under the concept
of practical superiority is based on practical ontology,
which unifies the opposite theory and practice of tradi-
tional philosophy of science with the concept of scientific
practice. At the same time, the scientific demarcation
research under this concept will also have the basic char-
acteristics of “practical superiority”, namely temporality,
dynamics and locality. As a result, scientific demarcation
is first of all a practical activity with a historical span
and subject to local situations. In the century-long debate
between creationism and evolution, the two sides of the
competition did not clarify the relationship because of
a certain demarcation standard. Instead, in the past 100
years, they adopted various demarcation standards and
conducted many extensive social practice discussions "'
It can be seen that the image of scientific demarcation un-
der the concept of practical superiority is closer to the sci-
entific demarcation activities in the real world. In addition
to the theoretical significance, this perspective also has a
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certain degree of practical significance.

Thirdly, with the deepening understanding of the com-
plexity of science in the academic circle, a increasing
number of scholars have been studying the demarcation
of science from the perspective of practice. Scientific de-
marcation is not a purely theoretical issue, but a concrete
practical activity, with the focus not on “boundary” but on
“distinguishing”. In a word, researchers should delve into
the specific scientific demarcation practice and analyze
the demarcation subjects, objects and standards that play a
role in it. From this point of view, it is in line with the de-
velopment trend of the academic circle to study the scien-
tific demarcation with the concept of practical superiority.

In the research of traditional philosophy of science, lo-
gicism regards science as the combination of “context of
discovery” and “context of justification” ", It also holds
that philosophy of science only needs to carry out logical
research on “context of justification”, while “context of
discovery” is handed over to psychology, sociology and
other disciplines for research. At the same time, histori-
cism breaks the absolute distinction between the two con-
texts. Based on the investigation of the history of science,
it points out another appearance of science in the real
development process of science, adding social and psy-
chological images to the image of science, and blurring
the boundary between the two contexts. However, this
effort of historicism does not give a unified explanation in
theory and finally moves towards relativism. Neither the
scientific demarcation of logicism nor the elimination of
the boundary is reasonable, because the scientific bound-
ary problem is not only a theoretical one, but also a prac-
tical one. In practical occasions such as science education,
government decision-making, clinical medicine and fund-
ing for scientific research, relevant groups need to answer
“what is science”. The boundaries of science are outlined
in these local situations for they are the results of these lo-
cal constructions. Rouse’s philosophy of scientific practice
gives a new view of science and unifies the dichotomy
contexts from the perspective of practice. Such a scientific
view will not, like logicism, only consider the scientific
achievements produced by the black box of science, thus
defending the ideal science. Nor will it face the dilemma
of relativism like historicism.

Philosophy of scientific practice provides us with a
new scientific image, believing that science is not only a
representation of knowledge, but also a practical interac-
tive mode. Besides, it is not a representation system, but a
practical intervention. Scientific concepts and theories can
only be understood as part of broader social and material
practice """, The purpose of the demarcation of science is
to distinguish science from non-science and pseudosci-
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ence. The investigation and explanation of the label of
science from the perspective of philosophy of scientific
practice will undoubtedly provide a possible research
approach for the current dilemma of the demarcation of
science.

In today’s image of science, efficiency and objectivity
are its obvious labels. Historicism in traditional philosophy
of science and extreme relativism in the later period have
weakened these labels of science that have gone further
and further away from the image of science in the real
world. Under the new scientific view, Rouse gave a new
explanation. He believes that the effectiveness and ob-
jectivity of science can only be situational and local. The
universalism view of science, which has no situation and is
above the development of society and history, can only be
an illusion. The image of science is also changing with the
changes of situations, since from the perspective of prac-
tice, the image of science has become that its connotation
and significance can be obtained in specific situations.This
can also explain why logicism’s attempt to draw a bound-
ary for the demarcation of science failed in the end, for
science is already in the process of historical development
and it is futile to draw an absolute boundary for what is de-
veloping. Furthermore, this can also explain why the later
period of historicism moved towards eliminating the prob-
lem of scientific demarcation, for they realized the change
of scientific image in the history of science and pointed out
the meaninglessness of this problem.

However, based on the new perspective of science,
namely the perspective of “practical superiority”, we can
discuss the demarcation of science, which benefits from
the nature of the concept of “practice”. Rouse summed up
his concept of practice into ten arguments """, which can
be mainly summarized as the temporality, dynamics and
locality of practice. In this way, taking scientific exper-
iments as the starting point of science, Rouse explained
the high efficiency and objectivity of science. “Scientists
avoid the disordered complexity that extremely limits the
natural manifestation of phenomena by constructing arti-
ficially simplified “world”. There are only limited objects
with known sources and strictly limited interaction modes
in these microscopic worlds.""”” The efficiency of science
comes from controllable variables in the laboratory. Unlike
in the real world, various accidental factors continue to
participate, greatly reducing the efficiency of experiment
completion. If it is in a laboratory intentionally manufac-
tured and all kinds of variables are within the controllable
range, the efficiency of scientific research will undoubtedly
be greatly improved. From the genetic perspective, scientif-
ic practice is local. It is not a common practice of the whole
world at a certain moment. As to how such local practice
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could be transformed into an objective universal practice,
Rouse pointed out: “The knowledge generated in the labo-
ratory is expanded beyond the laboratory, which is realized
not by summarizing the universal laws, but by applying the
practice in the local situation to the new local situation®.”
That is to say, the objective universality of science is not
the generalization of super-practical theories, but the stan-
dardization of local knowledge. When the whole world
uses the same experimental practice standard, science will
show an objective image.

To sum up, it can be concluded that in the philosophy
of scientific practice: (1) Science is based on scientific
practice; (2) Science is local knowledge; (3) The objec-
tivity of science originates from the standardization of
laboratory practice. It can be concluded from this that if
a knowledge system is considered scientific, it should at
least be possible to be operated in the laboratory. If both
knowledge systems are operable, we cannot tell which one
is scientific or non-scientific. Instead, the two knowledge
systems should be placed on the practice platform equal-
ly with a fair dialogue. Then, their efficiency determines
which one should be standardized.

4. Conclusion

Scientific demarcation is not only a logical problem, but
also a practical one. The scientific boundary is the result
of the construction in the local situation, not the simple
theoretical analysis. In the actual practice of scientific
demarcation, different groups would resort to various re-
sources to defend their claims for their own purposes. For
example, in the century-long debate between creationism
and evolution, not only scientists and theologians, but
also philosophers, sociologists, capitalists, government
personnel and the public participated in the demarcation.
Although the understanding and interpretation of science
have plasticity, the plasticity of interpretation does not
mean that any interpretation is allowed. Relevant groups
discuss the scientific boundary issue in a specific situation.
When a consensus is reached, the scientific boundary is
constructed. Although this boundary has only temporary
stability, it is undoubtedly effective for the relevant groups
in this situation.

Setting a static absolute standard for science does not
conform to the practical activities of scientific demarcation
in the real world. Universal norms are not innate, but pre-
cipitated in practice. Therefore, on the basis of practice, the
unity of standardization and description can be achieved.
In this way, the dynamic and phased boundary image of
scientific demarcation is outlined, which not only meets
the theoretical unity, but also conforms to the practical pro-
cess of scientific demarcation in the real world.
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