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with respect to the notion of a global theory and the demand for a synthetic
method, his proposal gains topical interest in physics.

However, it remains unclear why his reconstruction of theory change
should supersede older ones. Nugayev does not refute the possibility of
a variety of fruitful methodologies that can explain different parts of his-
tory of science. In fact, he fails to clarify the realistic assumptions of his
theory. What guarantees the adequacy of a global theory? What are its
truth-conditions? His conception also allows for the development of com-
plementary theories that can never be unified in a global theory. Which
one is true in this case? Nugayev's model lacks a catalogue of criteria for
the truth and adequacy of a global theory. Concerning these theoretical
questions, normative and descriptive features should be kept apart.

One can also be suspicious whether Nugayev’s account of theory change
is able to yield a deeper knowledge of how fundamental revolutions in
science took place. A theory is often replaced because a new one is able to
explain experimental data that were puzzling for the former one (energetic
theory of heat, wave theory of light). A new theory could also be preferred
for the amount of data that it can account for. There seems to be no need
for cross-contradictions and the development of a global theory in many
cases of scientific progress.

Nevertheless, Nugayev’s book is worth reading and discussing within
the current debate about the structure of scientific revolutions and theory
changes.

CHRISTIAN SUHM

Miinster
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RECONSTRUCTION OF SCIENTIFIC THEORY CHANGE

Rinat M. Nugayev, Reconstruction of Scientific Theory Change, Kazan
University Press 1989, 208 pp. (Russian).

In his book Reconstruction of Scientific Theory Change, R. M. Nugayev
proposes a new model of theory change by analyzing the reasons for theory
changes in science. His investigations are guided by a set of fundamental
questions concerning the consistent integration of theory change situations
into the whole picture of scientific progress: What are the real reasons for
a change from an old theory to a new one? What are the mechanisms of
such changes? When is a theory forced to leave its place to a new one? In
which way did theory changes appear in the history of science? How should
a theory change take place? Nugayev’s main thesis can be formulated as
follows: The origins of a theory change orasocalled scientific revolutiondo
not lie in a clash of a theory with contradicting empirical data or in fruitless :
attempts to cope with puzzling anomalies in a theory, butina rivalry of two
or more theories. Hence. anomalies in science can be described as ‘cross-
contradictions’ of theories and what scientific progress is aiming at is the
resolution of contradictions of ‘crossing theories’. Nugayev discerns two
possible strategies of resolving these cross-contradictions, a reductionistic
one and a synthetic one. The second one is preferred by Nugayev, because
it provides a suitable account of what real scientific progress consists of,
namely the development of a ‘global theory’. Therefore, a global theory
is meant to comprise clashing theories and to explain why they contradict
each other and thereby to resolve problematic anomalies.

The salient historical example of science, which is emphasized by
Nugayev, is the well-known and controversially discussed revolution in
physics at the beginning of the 20th century. The theory of relativity and
the quantum theory, it is claimed by Nugayev, did not progress indeper-
dently, but served the same goal that physicists tried to achieve in the early
20th century: a profound comprehension of how the three basic theories of
classical physics (Maxwellian electrodynamics, classical mechanics, ther-
modynamics) are tied up with each other on the one hand and contradict
each other on the other hand. In precise comparisons with other philosoph'
ical positions in scientific methodology (Lakatos, Kuhn, Popper), Nugaye¥
shows how far preceding models reach and what advantages his own pro*
vides.

Nugayev’s book can be divided into two main parts. The first one 0CHE
with the inefficiencies of predominant theories in philosophy of science ®
to the reconstruction of theory change (Chapter I) and introduces the
to the central ideas and notions of his normative approach (Chapter 1).
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Supposing this is a correct analysis of an advanced theory, Nugayev
concludes, two or more competing theories that describe experimental data
equally in a certain domain include different basic and derivative objects.
As a result of the already mentioned cross-contradiction of theories, they
are called crossbred objects or simply crossbreeds. The competition of
theories is conclusively described as a theories’ cross.

Summing up these considerations, Nugayev puts emphasis on the notion
of a crossbred theory: ‘The set of statements describing the relations
between the crossbreeds will be given the name of a ‘crossbred theo-
ry’’. Of course, crossbreeds can be constructed from two or more crossing
theories independently, but propositions of these theories can ascribe mutu-
ally incompatible properties to their derivative objects, i.e. to crossbreeds.
Three famous examples of physics are discussed in detail by Nugayev:
black-body radiation, Lorentz’s theory of the electron, and the planetary
model of the atom.

Nugayev introduces the notions of two possible scientific programmes

for developing a global theory that comprises crossing theories so as to :‘i

exclude the opportunity of constructing crossbreeds from their bases: a
reductionistic and a synthetic program. Nugayev opts for the second one,
since the first has to show that one of the crossing theories is the fundamen-
tal one and that all basic objects and laws of the others can be reduced to the
first one. This seems to be highly implausible and less promising if applied
to the anomalies evoked by the clash of basic theories of classical physics.
However, Nugayev claims that the synthetic global theory conveys a more
adequate meaning of scientific progress as it is predominantly concerned
with the development of a new system of abstract objects. Moreover, a
synthetic global theory does not eliminate the crossbreeds by reduction of
sets of objects, but explains the nature of those on a higher level. Cross-
breeds are not derivative objects that can be constructed from the bases
of incompatible theories, but are essential for a global theory. Derivative
objects of crossing theories become basic objects of a global theory. The
relation between a synthetic global theory and the crossing theories is char-
acterized by Nugayev in the following way: ‘Hence, cross-contradiction
must be resolved by creating such a system of global objects from which
the bases of both cross-theories should be constructed. The fundamental
laws of both cross-theories should be deduced from those of the global
theory’.

Nugayev spends much effort on critisizing other methodological mod-
els of theory change, especially Lakatos’s concept of scientific research
programmes (SRP) is taken into account. According to Lakatos, each SRP
provides the construction of its own sequence of theories that all accepm‘_‘,
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same irrefutable hypotheses (the ‘hard core’ of a SRP). Nugayev points
out that according to SRP methodology a theory change takes place within
one SRP: a new theory can explain everything the preceding one did and
some more experimental data are deduced by auxiliary hypotheses. This
conception, Nugayev holds, does not fully yield a profound understanding
of theory change. In which way can ‘hard cores’ of SRPs be justified or
defended? What are the reasons to accept one SRP instead of another?
Are there criteria beyond one single SRP to decide whether to prefer one
SRP to another? With regard to the Lakatosian meta-criterion for theories
of rationality, a new methodology should be accepted if it can provide an
‘empirically progressive problemshift’. Nugayev is convinced that his own
theory change model is able to fulfil this postulate, particularly in respect
to the Lorentz-Einstein transition. He mentions three important drawbacks
of the SRP methodology: ‘Lakatos’s conception lacks the occurence of
hard core description’, Lakatos overstates the criterion of fruitfulness, but
fails to give an adequate account of theory change situations, the SRP
methodology merely describes problem situations of researchers, but does
not give advice about how to solve problems. To sum up, Nugayev does
not treat Einstein’s theory of special relativity and Lorentz’s theory of the
cleciron as different research programmes, but as competing theories, both
trying to unify electrodynamics and Newtonian mechanics. Nugayev also
rejects empiricist approaches to theory change situations. The role of the
crucial experiment and of experimental data as a whole is overestimated,
because there is no neutral experiment that could favor one of two or more
empirically equivalent theories. Besides, Nugayev denies the existence
of an independent observer language. Empiricism itself is an inadequate
strategy to resolve contradictions of mature theories.

Nugayev’s argumentation against prominent theories in philosophy of
science is much richer than can be presented here. His investigations often
refer to Russian methodologists as well as to several famous western
philosophers . Especially with regard to the development of physics at

the beginning of the 20th century, he presents and elucidates an enormous |

amount of historical data that might be surprising even for a well-informed
specialist.

Nugayev’s methodological approach should be taken into account when
scussing reasons and structures of theory change in science. In contrast
© other theories, it sheds light upon the indispensible role of (cross-)-
“atradictions for the need of developing a global theory and thereby for
<entific progress at all. Nugayev supports his main ideas in a convincing
Sanner comparing their adequacy with that of other models of theory
“ange and by underlining the advantages of his own one. Particularly
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