@

Vol. 15/ Issue: 37/ Winter 2021

Critical Evaluation of Reductionism in Nigel
and Oppenheim-Putnam Models of Science Unity

Mohammad Mahdi Hatami
PhD in Philosophy, University of Isfahan, Isfaban, Iran.
Mobammadmehdi.hatami@yahoo.com

Abstract

The unity or non-unity of science has been one of the most important
philosophical issues in the twentieth century. One of the most important
answers to the question of the unity of science has been suggested by
reductionists. The present article focuses on two prominent examples of
such approaches. The first example was taken from the philosophical
movements of rational positivism and the second example was chosen
from the post-positivist philosophical movements. We have shown that
the supposedly successful reductions in science have given rise to the idea
that the answer to the question of the unity of science is possible through
reduction. We have then argued that the reductionist approach is
fundamentally inefficient, inadequate, and incorrect. Reductionism is
ineffective because it does not contribute to conceptual and ontological
simplification. It is inadequate because, first, it does not cover the
ontological diversity of fundamentally different scientific activities, and
second, it does not provide an adequate answer to the explanatory need
on why one ontological and epistemological layer is more fundamental
than the other ones. Reductionism is wrong because, first, it is
incompatible with the history of the evolution of scientific theories;
second, it does not properly explain the relationship between evidences
and theories. Third, according to Foder, it cannot solve the problem of
multiple-realizability; fourth, according to Feyerabend, if the
incomparability of scientific theories is correct, the possibility of any kind
of communication, including deductive communication, is ruled out. The
failure of reductionism shows that models like Nigel and Putnam-
Oppenheim do not provide a suitable answer to the problem of the unity
of science. Therefore, it is suggested that the answer to the problem of the
unity of science be pursued through a non-reductionist approach.
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1. Introduction

The unity of science refers to the idea that different sciences can and
should be united under universal theories. Due to the importance of
science and scientific activity in the twentieth century, solving the problem
of the unity of science was on the agenda of some philosophers. Some
philosophers have argued that the question of the unity of science can be
answered through a reductionist approach. Among the reductionist
responses, the Nigel and Oppenheim-Putnam models are more prominent
than the other models. The following article criticizes these two models.

2. The role of reduction in the idea of the unity of Nigel and
Oppenheim-Putnam science

Logical positivists were among the first philosophers of the twentieth
century to solve the problem of the unity of science. Through a
reductionist physicalist approach, they proposed models for solving this
problem. Ernest Nigel's model was accepted as the standard model among
these models. Nigel argued that reduction is another aspect of logical
inference. In his view, when we reduce the theory of T2 to the theory of
Ti, we can logically deduce T, from Ti. He also claimed that such
reductions have clear examples in the history of science. The reduction of
the law of objects in Galilean mechanics to the Newtonian laws of
mechanics and the reduction of classical thermodynamics to statistical
mechanics are examples of reductionism in the history of science.
According to Nigel, reductionism is a conclusive proof of the unity of
science.

But the basic ideas of rational positivism were severely criticized by
other philosophers, and rational positivism lagged behind philosophical
developments. The negation of rational positivism led to the negation of
Nigel's model of unity of science. Nevertheless, some philosophers still
found reductionism appealing. In a non-positivist atmosphere, they tried
to provide a reductionist model of the unity of science. The model of the
unity of science of Paul Oppenheim and Hillary Putnam is the most
prominent of these models.

Oppenheim-Putnam argued that for each major branch of science
there is a separate ontological sphere (Universe of Discourse). Each of
these theories is concerned with the identity of a level of these ontological
spheres. The ontological spheres of science have a hierarchical
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relationship with each other. And one can be reduced to another. They
introduced two special conditions for performing such reductions, known
as micro-reductions.

3. Why reduction is considered important?

The reduction of the law of Galilean objects to Newtonian mechanics or
the reduction of classical thermodynamics to statistical mechanics are
examples of successful reductions in modern science. The existence of
these successful reductions has convinced some philosophers that the
question of the unity of science can be answered through a reductionist
approach. In addition, reduction has a high explanatory power. Through
reduction, we can understand the behavior of large-scale committees
through the behavior of small-comparison committees. This explanatory
power strengthened philosophers in emphasizing reductionism. Another
important reason for believing in reductionism was that reductionism was
thought to contribute to conceptual and ontological simplification.
Conceptual and existential simplification also leads to another argument
in defense of reductionism. And that the universe is essentially
physicalistic, so we do not need to develop our ontology to use concepts
such as mind, belief, social groups, enterprises, and so on; Suffice it to say
that these concepts are merely specific combinations of physical identities
for which we have chosen special letters according to our linguistic
treasury.

4. against Reduction

Contrary to the claims of reductionists, there is no universal ontology and
epistemology layer as a fundamental layer for all scientific theories and
disciplines. Each field of knowledge and scientific theories within those
fields have a special ontology and epistemology; Which is considered
fundamental for the same field of knowledge and non-fundamental for
other fields of knowledge. Thus in science we are confronted with
numerous and complex layers of ontologies and epistemologies; which
make scientific activity possible. By considering only one layer as
fundamental, it becomes impossible to carry out scientific activity in other
disciplines. But such activities are possible; so the reductionists' basic
assumption that there is a layer of universal ontology and epistemology as
a fundamental layer is wrong. Not only is it impossible to reduce the fields
of knowledge to each other, especially to physics, not only because of the
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lack of a fundamental layer in scientific activity; Rather, according to
Feyerabend, theories within a field of knowledge, like theories within
physics, are not reducible; Because the logical-semantic distance between
different scientific theories is such that it interrupts the possibility of
creating any kind of connection, including a reductional relation between
them.

5. Conclusion

The above arguments show that the reductionist strategy is not a suitable
strategy to solve the problem of unity of science due to its erroneousness
and inefficiency. This strategy, chosen by the two model of Nigel and
Oppenheim-Putnam; is one of the main reasons for the failure of these
two models. An appropriate answer to the problem of the unity of science,
if it does not want to be a failed model in advance, like the two mentioned
models; must pursue the unity of science with a fundamentally non-
reductionist approach.
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