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Abstract

In this paper, we first examine the reasons for opposing metaphysics.
While assessing these reasons, we intend to reach a plausible stance
regarding the relationship between science and metaphysics and its role
and importance in scientific activity. There are different views on this
old question. We argue that the interaction of metaphysics and science
is a complex interaction that can only be defended in the light of a
critical approach. In this critical attitude, one should not only pay
attention to the role and importance of metaphysics in science but also
should have an epistemic humility about his expectations of it.
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Introduction

Those inclined toward the empiricist view generally avoid metaphysical
issues and regard them as either nonsense or dispensable. In this paper,
having briefly discussed this hostile stance toward metaphysics, we will
focus on the importance of metaphysical issues in science and their pivotal
role in formulating scientific theories. By metaphysics, we mean ontology
and all non-empirical criteria by which scientific theories are chosen.
Needless to say, explanatory considerations are metaphysical according to
our proposed definition.

Hostility towards Metaphysics

Hostility towards metaphysics dates back mainly to Bacon, Hume and later
to the positivists, who were undoubtedly influenced by Humean ideas.
One of the reasons for this unsympathetic attitude towards metaphysics
has been a special conception of metaphysics and its relation to science.
Following their scholastic colleagues, Metaphysicians once claimed that they
presented necessary truths about the world, which were beyond the reach
of empirical investigation.

With the advent of analytical metaphysics in the second half of the
twentieth century, criticism against metaphysics reappears in a different
guise. Critics do not regard metaphysical doctrines as meaningless as
positivists did but they claim metaphysical doctrines are rooted in
Aristotelian metaphysics or armchair metaphysics and have been
completely discredited by science. They believe that metaphysics should
follow science and its methods are not fundamentally different from
scientific methods.

However, this naturalistic approach called naturalized metaphysics
confines scientific activity to a specific metaphysical framework--a
framework imposed by the dominant paradigm of normal science.

The Role of Interpretation in Facts, Theories, Experiments, and
Under-determination of Theories

It has been argued that scientific theories need interpretation. This is
where metaphysical considerations come in. By drawing some examples
from the history of physics, we show that metaphysical doctrines could be
viewed as sufficiently wide frameworks to accommodate possible future
scientific theories. For instance, Faraday's metaphysics which views the
universe as one field of forces suggests that light consists of vibrations of
the lines of forces in empty space. Faraday conception of light as waves of
the magnetic field of force led him to test his claim for many years.
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Additionally, we argue that a statement of fact or a scientific
hypothesis formulated in terms of the new metaphysical doctrine is a new
interpretation. New interpretations are only too often unsatisfactory
explanations of the original statements. Nonetheless, they pave the way
for further development. A historical case supports this claim.

The next stage in our paper is to show an under-determination between
metaphysical claims and scientific theories.

It is impossible to read off ontology from formalism. Therefore, it has
been argued that different ontologies are compatible with a given theory.
The special theory of relativity and the nature of time is just one example
to show that scientific theories per se cannot settle ontological issues. To
defuse this under-determination, one has to address and appeal to
metaphysical issues.

Interpretation and Model-based Approach

Contrary to what the adherents of semantic view hold, theories are not
reducible to models. Models represent only the structural aspect of
theories. In addition to structure, theories also have a metaphysical and
interpretive content. This aspect of theories is not reducible to models
because models are merely mathematical with no metaphysical content.

The model-based approach focuses on a period of scientific
development that Thomas Kuhn calls ‘normal science’. The development
of science in this period occurs within a paradigm. In normal science,
scientists do not challenge the metaphysical and interpretive framework.
Since the main issue at this time is the applicability of the models in
different areas, reducing scientific activity to this approach often leads to
instrumentalism. Metaphysical frameworks play a prominent role in the
revolutionary period.

Metaphysics as a Framework for Science: a Critical Attitude

This section argues that metaphysics serves as a criterion by which
scientists appeal to choose their fundamental problems. Popper would
argue that the division of labour in scientific research might eventually
hinder the progress of science. Therefore, many scientists have focused
on a selection of problems through the course of history. One could ask
how the scientific community chooses its problems to work on? There are
several sorts of such criteria, but one criterion we argue stands out as the
most important. Those scientific problems were chosen correlated to the
metaphysical problems of the period; those scientific results were sought,
which could throw light on topical metaphysical issues.
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From the historical point of view, it remains unexplained why the
significant events in the history of science should be metaphysically
significant, but interestingly enough, it almost always to be the case. We
hope to suggest that those theories that receive special attention from the
scientific community are metaphysically significant.

Conclusion

It is fathomable that if metaphysical frameworks are research projects,
they should be taken very seriously, but why should all (pure) research
projects be guided to a few metaphysical doctrines? Indeed, we suspect
most research projects are not intended, at least not consciously intended,
to be relevant to the dispute between the few competing metaphysical
doctrines of the day. Yet those projects viewed later as significant show a
capacity to throw light on current metaphysical issues. We can see no other
explanation of the situation but that it is essentially metaphysical interest
that gives (purely scientific) significance to this part of science rather than
to that; hence, most (pure) scientists are more interested in metaphysics
than they seem to be.

Historical studies show that some considerations must be made
regarding the interaction of science and metaphysics: metaphysical
speculations and ideas are as fallible as scientific theories. Metaphysical
speculations must take scientific achievements seriously. However, this
does not mean that philosophy and metaphysics are blind followers of
science. Interpretive problems in quantum mechanics have shown that
this approach is too naive. We cannot definitively refute metaphysical
theories, but we can criticize them. A prerequisite for criticism is to be as
clear and understandable as possible, but it is not realistic to expect too
much from intuitive common sense. 'Understandability’ should not be
reduced to common sense.
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