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Teleology Revisited, and Other Essays in the Philosophy and His-
tory of Science. ERNEST NAGEL. New York: Columbia University
Press, 1979. 352 pp. $20.00.

This volume brings together twelve articles by Ernest Nagel which
have been published over a span of many years, from 1935 to 1977.
There are not many philosophers anywhere in the world who can
write as vigorously and as well over a span of more than four dec-
ades. The last essay, published in the Journal of Philosophy in
1977, constitutes the John Dewey lectures that Nagel delivered at
Columbia in 1977. It is the title of this essay, Teleology Revisited,
which provides the title for the volume as a whole.

Because Nagel is a philosopher of an extraordinary range of in-
terests and knowledge, it is especially intriguing to be able to read
a volume of his essays spanning so many years. There is a consist-
ency of style and tone that extends from the first article on the
history of imaginary numbers to the final article on the philos-
ophy of biology.

The sanity and wisdom that are so characteristic of Nagel's writ-
ings on philosophy and science are exhibited in this volume in
different ways. I mention a few: his analysis of the use of language
in the natural sciences (the third essay) and his cautionary words
about the extension of physical metaphors to the social sciences;
his critical analysis of philosophical approaches that are skeptical
of scientific methods (the fifth essay); his patient dissection of the
many issues surrounding the concept of determinism (the tenth
and eleventh essays). There are also good critical essays on other
philosophers of science, for example, Popper and Feyerabend (the
fourth essay), and a reprinting of his long article on Carnap’s
theory of induction (the seventh essay).
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The longest and in many ways the most substantial article is the
ninth essay, which is Nagel's well-known classic piece “The Forma-
tion of Modern Conceptions of Formal Logic in the Development
of Geometry,” first published in Osiris in 1939. This article ought
to be required reading for those philosophers who seem to think
that discussions of the foundations of mathematics and logic in
the nineteenth century mainly centered around Frege, at least the
parts of interest today.

There is one important point relevant to the discussion of Pasch,
Hilbert, Klein, and Poincaré at the end of the article which is not
taken up by Nagel and which I would like to say something about.
In spite of the formal perfection of the axiomatic systems given at
that time, of which the classic example is often said to be Hilbert's
Foundations of Geometry, their authors were deficient in failing
to state a clear representation and uniqueness theorem. By this I
mean a theorem that shows that every model of the axioms is iso-
morphic to some intended model of analytical geometry, that is,
a model characterized in terms of a numerical coordinate system,
and, secondly, that this representation is unique up to a particular
group of transformations. Without proving this theorem explicitly,
there is no general or global ground for deciding whether the
axioms given are adequate or not. Hilbert liked to emphasize the
purely formal character of his axioms, but the more the formal
character of the axioms is emphasized the more necessary it be-
comes to have some kind of structural theorem in mind in search-
ing for axioms, or one does not have any satisfactory ground for
judging whether the axioms are appropriate. It is obvious that no
one had in mind simply writing down axioms at random and then
investigating their formal consequences. Some of the more exotic
quotations given by Nagel would seem to indicate acceptance of
this viewpoint, but it certainly was not the working practice. This
point about representation and uniqueness was implicit in Felix
Klein’s Erlangen program, but still it was not made explicit. Be-
cause so much emphasis has been placed in Hilbert's focus on con-
sistency and independence of axioms, it seems to me important to
emphasize the deficiency of the analysis for judging when a set of
axioms is adequate for the intended subject matter. It was, I
would claim, the single greatest conceptual weakness of the funda-
mental work on the foundations of geometry completed in the last
several decades of the nineteenth century. As Georg Kreisel has
pointed out on several occasions, a similar weakness infected



822 THE JOURNAL OF PHILOSOPHY

Russell’s view of logic; he had no concept of proving general
metatheorems about the system of Principia Mathematica.

The long last essay (the twelfth one) constitutes, as remarked,
Nagel’s Dewey lectures and, as the title indicates, it constitutes a
reformulation and reexamination of his earlier writings on teleo-
logical explanation. The essay is divided into two parts. The first
is concerned with goal-directed processes in biology and the second
with functional explanations in biology. Nagel examines three
alternative accounts of the notion of goal and goal-directed pro-
cesses. The first is the intentional account, which is modeled on
purposive human behavior, and, rightly enough, Nagel finds diffi-
culties with this view in talk about goal-directed processes in
lower organisms such as protozoa and plants. The second account
is the computer-program view of such processes; genetic coding is
a striking and appealing example. Without trying to examine in
detail Nagel's criticisms of this view, I want to indicate my con-
currence with his analysis that the concept of goal-directedness is
one that we attribute to behavior without having any possibility
of examining an internal computer program that controls it.

The third account of goal-directed behavior Nagel refers to as
the “system-property” view of goal-directed processes. An example
that illustrates the system-property view is the collection of mech-
anisms that act homeostatically to maintain the water content of
the blood at about 90 per cent. Nagel imposes the reasonable re-
quirements that the process be plastic, that it be persistent, and
that the relevant variables controlling it be for the normal range
of their values independent. It should be obvious that there is no
inconsistency between the computer-program view and the system
view, but it is the system view that he uses for the definition of
goal-directed behavior, for the reason already indicated. Nagel also
deals with several objections to the system view which I shall not
examine here. The important point is that, once the system-prop-
erty view is accepted, then a general analysis of the concept of
being goal-directed can be given withqut using specifically biolog-
ical notions or other expressions that have a teleological connota-
tion. By giving an analysis of goal-directed processes in this fashion,
Nagel then wants to make the important point that explanations
of goal-directed processes in biology are, in principle, similar in
structure to explanations of nonbiological processes in the phys-
ical sciences.
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The second part of this essay is, as already indicated, devoted to
functional explanations in biology, the second main type of teleo-
logical explanation. Nagel says that a typical example of a func-
tional explanation is the assertion, “fish have gills in order to
obtain oxygen.” The basic form of functional explanations for
Nagel is this (314): “During a given period ¢ and in environment
E, the function of item ¢ in system S is to enable the system to do
F.” An example would be green plants’ being provided during a
period of time, water, carbon dioxide, and sunlight, with the func-
tion of chlorophyll then being to enable the plants to perform
photosynthesis. As Nagel notes, such functional explanations are
not causal, in contrast to explanations of goal ascriptions. In the
process of setting forth his own views, Nagel examines Carl
Hempel’s well-known critique of functional explanations and de-
fends a proper formulation of their use in biology, and he also
examines Michael Ruse’s earlier criticisms of his own views. Nagel’s
analysis is careful and detailed. I recommend it to anyone with a
continuing interest in teleological concepts, whether as a critic or
defender of them.

In the Introduction to the volume, Nagel makes some remarks
about current directions in the philosophy of science which I want
to comment on. He opens by saying that he remains an unrecon-
structed empirical rationalist “who continues to believe that the
logical methods of the modern natural sciences are the most effec-
tive instruments men have yet devised for acquiring reliable knowl-
edge of the world and for distinguishing warranted claims to such
knowledge from those that are not.” He contrasts this view with
what he terms “the new philosophy of science,” which is skeptical
that “soundly based knowledge is really achieved in theoretical
science; that scientific theories are ever, accepted or rejected on the
basis of a ‘rational’ evaluation of the available evidence of them;
and indeed that there actually is anything like an identifiable
‘scientific method’.”

Nagel points out that the issues are complex, but he does make
the ironic point that he as one of the advocates of a systematic
philosophy of science has at the same time been most critical of a
purely formal approach to the task of evaluating claims of knowl-
edge. His devastating criticisms of Carnap, contained in the article
reprinted as the seventh essay in the present volume, make this
evident enough. But as he points out, skepticism about purely
formal approaches’ being adequate does not mean that all formal
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considerations should be excluded, Nagel criticizes in this respect
Larry Laudan’s claim in his book Progress and Its Problems that
science is not a truth-seeking enterprise, and in a footnote he
rightly criticizes Laudan’s attempt to define rationality in terms
of the “overall problem-solving effectiveness” of a theory as deter-
mined by “assessing the number and importance of the empirical
problems which the theory resolves and deducting therefrom the
number and importance of the anomalous and conceptual prob-
lems which the theory generates” (p. 68 of Laudan’s book). Nagel
does not remark, but could have, that this artificially simple pro-
posal of Laudan’s is just the kind of thing that he, Nagel, so suc-
cessfully criticized in Carnap’s approach.

The contrast between “old-style” and “new-style” philosophy of
science, as exemplified by Nagel and Laudan, is not that Nagel is
interested in formal approaches and Laudan is interested in his-
torical approaches, for, as already remarked, much of the present
volume under review is concerned with historical matters. The real
difference is easily found. Laudan is not really interested in the
analytical details of science or in its methodology. Nagel is. The
casual way Laudan writes about conceptual issues illustrates well
that the historical methods he uses are primitive and superficial.
Nagel, in contrast, does not engage in formalization, but he ex-
emplifies virtues of the “old-style” philosophy of science that are
so missing in Laudan, especially the ability to pursue an argument
or an issue in detail.
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