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ABSTRACT

Aristotle’s central argument for teleology—though not necessarily his conclusion—is
repeated in the teleological arguments of Isaac Newton, Immanuel Kant, William Paley,
and Charles Darwin. To appreciate Aristotle’s argument and its influence [ assert, first,
that Aristotle’s naturalistic teleology must be distinguished from Plato’s anthropomor-
phic one; second, the form of Aristotle’s arguments for teleology should be read as
instances of inferences to the best explanation. On my reading, then, both Newton’s and
Paley’s teleological arguments are Aristotelian while their conclusions are Platonic. Kant
and Darwin’s arguments are likewise Aristotelian while their conclusions are unique.

The authors contributing to this anthology focus on a variety of issues con-
cerning ‘functional explanations’ in both biology and psychology. ‘Functional
explanation’ is our chosen term because ‘teleological explanation’ is thought
to imply backwards causation or bizarre ontological categories (for example,
vital forces) attributable to the teleological theories of Plato and Aristotle.
Functional explanation is not so imbued and hence, as opposed to teleology, is
an appropriate topic for naturalistic analysis. However, scholars of ancient
Greek science and metaphysics know that Aristotle’s and Plato’s teleologies are
richer and more interesting than many of the writers on modern functional
explanation realize. Between Aristotle’s and Plato’s writings are found several
different categories of teleology, only some of which invoke bizarre metaphys-
ical entities, and several powerful arguments for the legitimacy of teleological
explanation in biology.
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ipating in the History of Science colloquium at the University of Minnesota, where this paper was
presented in September of 2000. I thank John Beatty for inviting me to give the colloquium.
Specia! thanks goes to Slobodan Zunjich for greatly influencing my views and providing me with
extensive comments on many drafts. I could not have written this paper without his help.
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There is considerable disagreement about the relation between teleological
explanation and functional explanation. Consider Woodfield’s influential
remark that teleological explanations are part of the domain of purposive
behavior while functional explanations are part of the larger domain of system
analysis (Woodfield 1976). The distinction has no clear support, however, in
the writings of Aristotle from which the modern concept of ‘functional
explanation’ takes root. According to Aristotle’s schema, functional explana-
tions are a subset of teleological ones.

Most importantly, insofar as Aristotle’s teleology pertains to explanations of
natural items, it is misleading to cast off Aristotle’s teleology as reading pur-
posive behavior into natural events. This perception of Aristotle’s teleology is
the result of conflating Aristotle’s naturalistic teleology with Plato’s. As I will
discuss in this essay, Plato’s natural teleology is and Aristotle’s is not creation-
ist, anthropomorphic, and externally evaluative. Plato’s natural teleology
invokes the concept of the ‘good’. Aristotle’s does not. Aristotle’s natural tele-
ology is and Plato’s is not naturalistic, immanent, and functional.

Aristotle’s central mode of argument for both artifactual and natural tele-
ology is an inference to the best explanation: teleology best explains facts about
the organic world. We shall see arguments of this type in three separate dis-
cussions within Aristotle’s Physics, book II. The distinction between Plato’s
teleology and Aristotle’s natural teleology is worth revisiting for three reasons
(which provide the three theses for this essay). 1. Both Aristotle’s and Plato’s
teleology arguments are more sophisticated than historically and currently
presented. 2. Many teleology arguments in post-eighteenth-century science
are variants on Aristotle’s inferences to the best explanations while the conclu-
sions are Platonic. 1 will demonstrate this dualism in the works of Isaac
Newton, Immanuel Kant, and William Paley. 3. Once we strip away Platonic
teleology from Aristotle’s inferences to the best explanation, the question ‘To

what extent was Darwin a teleologist? can be answered plainly: Darwin
endorsed a subset of Aristotle’s teleology.

1. Aristotelian versus Platonic Teleology

1.1. Aristotle’s Teleology

Teleological explanation in Aristotle pertains broadly to goal-directed actions
or behavior. Aristotle invokes teleology when an event or action pertains t0
goals: ‘that for the sake of which’ (e.g. Phys. 1. 19432). Following David
Charles (1995; with some modification) we can distinguish two distinct
conceptions of teleology in Aristotle’s writings and at least two sets of sub-
categories:
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I. Agency-centered teleology
(i) Behavioral. Activities undertaken for the sake of something,
which may be either a state or further action.
(i) Artifactual. Activities undertaken for the sake of producing an
object of a certain sort (artifact).
I1. Teleology pertaining to natural organisms
(iii) Formal. Biological developmental processes that occur for the
sake of self-preservation or preservation of the species (form).
(ii) Functional. Parts of organisms that are present for the sake of the
organism possessing them.

I and II are distinct notions of teleology: Aristotle should have used two words
to distinguish them. Agent-specific teleology (I) is purposive, rational, and
intentional, and represents an external evaluation. The goal is the object of an
agent’s desire or choice. In behavioral teleology (i) actions are done out of the
desire to produce a goal—for example, walking is for the sake of health. In arti-
factual teleology (ii) the object (artifact) is produced for the sake of achieving
some goal—for example, building a house to shelter oneself. Agents are aware
of the means to fulfill the goal (Charles 1995: 107). To explain why a builder
builds a house or to explain why doctors do what they do, we can cite their
goal: a builder builds for the sake of shelter and a doctor doctors for the sake
of health.

Teleology pertaining to natural organisms is distinct: non-purposive
(though seemingly so), non-rational, non-intentional, and immanent—that is,
an inner principle of change. The goal is not an object of any agent’s desire. In
formal teleology (iii) the telos is an inherent property of the process to com-
plete the organism’s developmental end state as seen in the form of the species
(Zunjich, pers. com.). For example, plants require nourishment for self-
fulfiliment of the (species) form. So, roots extend downwards rather than
upwards for the sake of nourishment (199229). In functional teleology (iv) the
t.elos is inherent in the relationship between the part of the organism in ques-
tion and the whole organism. For example, sharp teeth are in the front of the
{nouth for the sake of tearing (199°24). Sharp teeth contribute to the flourish-
ing of organisms possessing them. Put more strongly, carnivores flourish
because t'hey possess sharp teeth. This is consistent with the form of functional
explanation that many authors in this volume accept: sharp teeth persist in
nature among carnivores because they contribute to the flourishing of carni-
Yores. In neither (iii) nor (iv) is the telosa conscious goal of the organism. Nor
is the goodness of the process a part of the explanation for what occurs. Roots
are not aware that it is good to grow downwards. Rather, a consequence of
roots growing downwards is that plants flourish; those that do not grow down-
wards do not flourish. I summarize the differences in figure 1.1.
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Fig. 1.1. Summary of differences between Plato’s and Aristotle’s conception of telos
Source: adapted from Lennox (1992).

The roots of agency-based teleology (I) are found in the writings of Plato,
while teleology pertaining to natural organisms (II) is Aristotle’s own. Next, I
compare Plato’s and Aristotle’s teleology. Then, 1 examine the three central
Aristotelian arguments for teleology that I claim are at the core of many tele-
ological arguments throughout history, despite the Platonic conclusions of

many of them.

1.2. Plato’s Teleology

In the Phaedo Plato recounts Socrates’ criticisms of the Pre-Socratics for miss-
ing the real cause of the orderly arrangements of natural phenomena.
Anaxagoras explains the orderly arrangements of the cosmos by means of
mechanistic principles of motion of matter such as air, water, and ether. Simple
material motions are what Anaxagoras takes to be the Reason for the motion
in the cosmos. Socrates is unsatisfied. He expected Anaxagoras to explain how
the natural order was the best of possible world orders. The difference is cap-
tured in asking the analogous question, ‘Why does Socrates sit in prison?.
While facts about physiology, the composition of bones and sinews and their
arrangements, offer a complete explanation of his current position in prison,
the explanation is unsatisfactory, for it does not provide the real reason for
Socrates’ predicament. Socrates remains in prison because remaining rather
than escaping is what Socrates deems the best course of action. Reference to the
simple motion does not capture best intentions.
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In the Timaeus Plato takes up Socrates’ challenge to provide an account of
why .the cosmos was created for the best. Again, reference to simple motions
provides a complete explanation of the orderly arrangement of the heavens
However, it is necessary to take account of the good if we want fully to under—'
stand the order of the heavens (Morrow 1950: 425). The true cause is agen
working for the best. —

This ordered world is of mixed birth; it is the offspring of a union of Necessity and
Intellect. Intellect prevailed over Necessity by persuading it to direct most of the things
th.at come to be toward what is best, and the result of this subjugation of Necessity tgo
wise persuasion was the initial formation of this universe. (Timaeus, 48a, trans. Zeyl)

Agency is constrained both by goodness and in the materials available. For
example, while spheres may be the finest shape possible, other shapes are used
in nature because the sphere has already been used for the body of the cosmos
(Strange 1985: 28).

;t is important to note the distinctions between Plato’s teleology and
{&rlstotle’s. Each is influenced by a different cosmology. For Plato the universe
is an artifact, as are the living organisms within (thus subsuming Aristotle’s III
and IV into I(ii)). The demiurge is the general cause of all motion, including
motion on earth. Aristotle fundamentally distinguishes between the cause of
motion in the heavens and the cause of motion on earth. The heavens are
incorruptible. The primary motion of the sun, stars, and planets is circular—
the natural tendency of the distinctly heavenly element, ether. In contrast
earth (or rather the sublunar realm) is corruptible, with motions described ir;
terms of the natural tendencies of the distinctly earthly elements, fire, air
water', a'nd earth. None of these elements tends to circular motion. How’ever,
the distinction between heavenly and earthly motion has a caveat: the circular’
movement of the sun, stars, and planets causes the earth’s seasons, which exert
a general influence upon growth on earth (Balme 1987: 277).

For Plato’s teleology, the striving towards good depends on a standard of
excelle'nce in the forms. The artifacts of the universe (including the living
organisms therein) are created after the model of the forms. Hence the stand-
ar4 of excellence that drives the striving towards the good is external to the
ob;ect.itself. Aristotle’s teleology is immanent, not external to the object
Organic development is an activation of a particular potentiality as seen in thc;
form of the species to which the individual belongs. That activation is not
External to the individual but is an inner principle of change (Phys. 11, ch. 1).
3 ;ilvs};cjc‘l:ﬁetrﬁtly, on tAristo_tle’s a§count, while humans are sensitive to the means
e bey :;ttam t}'lelr. p'art1c1’11ar go.als, there is no explicit requirement that
the goal is best for the individual’s requirements. Plato’s and Socrates’ teleolo
18 stronger in that actions are always for the best (Annas 1982: 314). 1 Y
Blpe et L : ’ 2 .1 summa-

e distinction between Aristotle’s and Plato’s teleology in figure 1.2.
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Fig. 1.2. Summary of the differences between Plato’s and Aristotle’s teleology

2. Aristotle’s Arguments against the Materialist

2.1. Aristotle’s Argument from Flourishing

All of Aristotle’s arguments for teleology we will consider are pitted against the
materialist conception that, roughly, materials and their necessary causes are
sufficient to explain all physical events. Material necessity refers to a physical
event that is the result of the nature of the matter involved as opposed to being
interfered with by some external force (Cooper 1987: 260). Aristotle agrees
with the materialist that citing the materials and their causal interactions suf-
fice for the explanation for some physical events. For example, the reason why
the sky rains is due to the material necessity of sky and water: ‘what is drawn
up must cool, and what has been cooled must become water and descend’
(198°19-20). The ‘must’ refers to the natural unimpeded regularities of the
sky.! Further, in the case that the rain spoils a man’s crop (‘on the threshing
floor’), the spoilage comes as a result of rain’s natural tendency to come out of
the sky. Rain does not fall for the sake of spoiling a man'’s crop; the result is due
to both the material necessity of rainfall and the unfortunate placement of the
crop. In other words, Aristotle accepts the abductive inference from the obser-
vational fact (O) of the particular occurrence of rain spoiling a man’s crop to
the hypothesis (H (materialist) ) that the observation is a coincidence.

O: Rain falls.
H (materialist): nature and motion of simple bodies.

According to Aristotle H (materialist) sufficiently explains O. Further, in the
case of:

! Pace Furley (1985). Furley believes that Aristotle rejects the materialist view at all levels. I
prefer the interpretation presented here, which is probably more mainstream. However, my
main concern is Aristotle’s argument for teleology so not a lot rides on this controversy for me-
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O": Rain falls and spoils a man’s crop.
H (materialist)’: coincidence.

{Xristotle agrees that the H (materialist)’ sufficiently explains O’. That is, coinc-
idence sufficiently accounts for the relationship between rainfall and s’ il
of a man’s crop. i

However, Aristotle contends that coincidence is not sufficient to explain all
events. Consider the dental arrangement of humans and some animals: shar
teeth grow in front and broad molars in the back. Aristotle asks what ac;:ountl:
for the fact that carnivores possessing this particular dental arrangement
(neale) invariably prosper ‘whereas those which grew otherwise perished and
continue to perish’?.

Since the materialist denies that natural events occur for the sake of some end
he or she w01.11d have to accept that the usefulness of the dental arrangements:
occurs as a coincidental result of the material necessity of dental matter. The sit-
uation is essentially no different from the man’s crop spoiling because of rainfall

By Aristotle’s lights, there is a difference: evidence that particular dentai
arrangements are useful to the organism comes from the fact it is a regular
occurrence in living nature. It happens nearly invariably; organisms with dif-
ferent dental arrangements nearly always die. So, the proper expianation is that
tsharp teeth grow in front and broad molars in the back for the sake of an organ-
ism’s flourishing. The ‘goal’ is inherent in the nature of growth. v

Unlike tbe case of rain, where Aristotle accepted as coincidence the relation
between rain and crop spoilage, Aristotle cannot accept as coincidence the fact
'fhat organisms possessing sharp teeth in front and broad molars in the back
pvar}ably flourish while organisms possessing alternative arrangements
mva'rlably die. The latter phenomenon is better explained by teleology: pos-
sessing Sh?.l‘p teeth in front and broad molars in the back occurs for the 5;11<Pe of
the organism flourishing. That is, teleology can be abductively inferred from
the fact that the dental arrangements regularly contribute to the flourishing of

individuals possessing them. To schemati defini i
20 ize (redefining the variables O and H

O: Sharp tec'eth'growing in front and broad molars in the back regularly lead
to the flourishing of carnivores possessing that arrangement.

O’: Alternative de

: ntal arrangements lead to the death i

in of carnivores -
g the alternative. possess

ﬁlh(materialisjc): What does not occur by simple movement occurs by
ance. The difference between O and O’ is by chance.

H (teleologist): The difference between O and O’ is that, for carnivores, a

particular dental arrangement (shar i
p teeth in front, broad molars i
back) occurs for the sake of flourishing. i
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Aristotle argues that H (materialist) insufficiently accounts for the difference
between O and O’ while H (teleologist) sufficiently accounts for the difference

between O and O’.
I will refer to this Aristotelian argument as ‘the argument from flourishing

2.2. Aristotle’s Argument from Regularity

In Physics 11.9 Aristotle strengthens his argument against the materialist by
providing an alternative explanatory scheme. In addition to the nature and
movement of simple bodies (material necessity) and chance, Aristotle offers a
third mode of explanation: hypothetical necessity.2

What is hypothetical necessity? Take eyelids, for example. Eyelids are flaps of
skin that protect eyes from easy external penetration. According to Aristotle,
the eyelid material—the flaps of skin—is necessary for the sake of eye protec-
tion. The necessity referenced here is called ‘hypothetical necessity’: it is a con-
straint on materials given the specific purpose for which the part will be used.
Not any material will do for the sake of eye protection, only eyelid material,
given the specific form of eye protection that humans and other animals
require. This is meant to be taken strongly: the actual materials that compose
an organ are required for the completion of the process where completion is
the goal of development. Put differently, if there had not been a need for eye
protection, there would not have been materials present to form eyelids
(Cooper 1987: 255).

The concept of hypothetical necessity makes clear the relationship between
functional (iv) teleology and formal (iii) teleology. Consider the example: eye-
lid material is present for the sake of eye protection (that is the function of eye-
lid material). So, eyelid material has a functional role (iii) to play in the growth
of eye protection. Further, eye protection is necessary for seeing, and seeing
occurs for the sake of the organism’s growth (iv). The necessity is granted to
matter, eyelids, and is conditional in that it contributes to the goal of natural
growth. Eyelid material contributes to natural growth by affording eye protec-
tion, which itself is crucial for the function of seeing (Cooper 1987).

Hypothetical necessity is inherent in actions pertaining to deliberate agents
as well (Charles 1988: 119). In such a case, hypothetical necessity explains why
some action has been taken or why some object has been created. These occur
because of the agent’s goal. In this case, the agent is aware of the goodness of
the action or object as a means to the goal.

I follow John Cooper (1987) in viewing Aristotle’s argument for hypothet-
ical necessity in terms of an inference to the best explanation for regularities of

2 One might argue that hypothetical necessity refers to a teleology that does not invoke the
final aitia (Zunjich, pers. com.).
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processes. To make the case stronger let us switch examples to the development
of a newborn from sperm, egg, and the usual background developmental con-
d1t10n§. Accordingly, the materialist cannot account for how these materials
conspire to produce fetuses (nearly) every time. In other words, by appeal to

51rr.1ple motion and material cause, materialists cannot fundamentally distin-
guish between:

1. phys.ical forces that are unconstrained to produce a range of different
possible outcomes; and

2. EhYSical forces that (nearly) always result in the same product—a new-
orn.

The m'flterialist’s only recourse is an appeal to coincidence. Aristotle’s reply is
that c'omcidence is insufficient to account for the regularity of the conjugation
seen in organic development because chance operates only in unusual circum-
stances (198°35-19923). The principle of hypothetical necessity better explains
the regularity of development: the materials are there for the sake of produc-
ing the conjugation that leads to the development of newborns.

O: sperm and egg invariably conjugate to produce newborns,
H (materialist): accident.

H (teleologist): hypothetical necessity.

H (teleologist) better explains the regularity by which we observe organic
development because accidents are rare in nature, °

On Aristotle’s account, materials are, so to speak (in Cooper’s words) ‘the
seat of the necessity’ (Cooper 1987: 255). However, these material arrange-
ments are conditional on the production of newborns being something tl%at
occurs in nature. In this way, goal is prior to matter (Charles 1995: 121n.)
That is, sperm and egg do cause the goal of producing newborns; however t1.1e'
goal .Of newborns is not there because of the sperm and egg. Quite the o ’ o-
site: if newborns are to exist (and they do by nature), then sperm and eggpfnd
the process that leads them have to exist. That is what it means that sperm and
€ggs hav'e to exist for the sake of newborns,

We will refer to this argument for hypothetical necessity as ‘the argument

from regularity’

2.3. Aristotle’s Argument from Pattern

ilrIil:i};,]elte Il: Ivorth considering a third ‘in‘fc?rence to the best explanation
e Agsf[)(})le to support the irreducibility of teleology in explanation.
e, totle recognizes thajc th.e same teleological scheme applies to

particular sort of organization that regularly occurs both within
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human action and in the non-human natural world. The organization he has
in mind is exemplified in the following cases: housebuilding, leaves growing to
shade fruit, roots descending for nourishment (rather than rising), nestbuild-
ing in birds, and webmaking in spiders. In all of these cases we recognize a cer-
tain pattern of arrangement and sequential order. For example, in development
of an artifact (such as housebuilding) or in nature (as in roots descending
downwards), all the steps of development occur in sequence, which leads up to
the final state. Further, parts of an object that contribute to some whole effect
are situated to contribute to the whole effect (Charles 1995: 115). These pat-
terns do not happen by accident. Rather they occur in every instance where the
relevant organization is found—for example, in the intentional production of
artifacts (housebuilding) or the non-deliberate formation of natural objects
(webmaking, nestmaking, roots descending, leaves shading fruit). It is in this
respect that Aristotle famously remarks that ‘as in art, so in nature’ (Phys.
19929-10) and ‘as in nature, so in art’ (199215-16). The same pattern that
explains certain organizations found in nature also explains the same organi-
zations found in artifacts (Charles 1995: 115). This ‘certain organization’ is
just goal-directed activity. Aristotle infers teleology from patterns of order and
arrangement. We will call this the ‘argument from pattern’
To strengthen this argument, Aristotle presents the first instance where tele-
ology preserves a distinction between function and accident, except for
Aristotle the term is a ‘mistake’® Mistakes occur when one of the stages
required to achieve the goal has failed to complete its role in the production of
the goal. Mistakes occur, for example, when a doctor pours the wrong dosage
or when a man miswrites or when monstrosities such as ‘man-headed ox-
progeny’ or ‘olive-headed vine-progeny’ develop. The same teleological pat-
tern whereby each stage of development occurs in order for the sake of the goal
allows us to explain the difference between what occurs by art or nature, on the
one hand, or by mistake, on the other. What occurs by art or nature follows the
pattern successfully, while mistakes or the creation of monsters feature a failed
developmental stage.

On the face of it, Aristotle presupposes teleology in order to explain it. If so,
Aristotle is guilty of circular reasoning. However, on closer inspection,
Aristotle does not commit the fallacy. Teleology is not part of the explanan-
dum; orderliness and functional relationships are. Contrast orderliness among
the normal beings with disorder found in monstrosities. The difference is
explained teleologically. The inference is something like the following:

O (nature): Orderly developmental patterns occur by nature.
O (nature)”: Disorderly developmental patterns lead to mistakes or mon-

strosities.

? The function/accident distinction is crucial for modern-day teleology.

SS MBS
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Analogously,

o (art}fact): Orderly creative Procedures lead to functiona] artifact

0 (artlfa(Et)t: Disorderly creative Procedures lead to mistakes &

H .(n}ater.lah:et): All phenomena are explained according to th.e same

ialistic principles. There is no essential difference in theijr explanatioxin i

H (teleologist): Orderly patt
strosities do not. Y patterns occur for the sake of the form while mon-

5 Thtz1 jceleologi(‘:al explanation better explains what distinguishes O from O
ccording to Aristotle, the materialists cannot explain what goes wrong when.

So far I have spent much of this essay explicati i ’
‘ments ’anc'i fiistinguishing between Ari5¥0t15’ s ‘loc;rill?zl:crll’s'::lg;lsc)telf;cr)iog)i)élirgu’-
.global, divine agent-centered teleology. After Aristotle, a pattei,l in fcnl Ttos
ical arguments emerges: a variation of one of Aristotlc’e’s three typese ;0 (ig~
o}oglcal argument is put forward in support of the existence of 4 P? tte e
d1v1{1e agent. Aquinas exemplifies the melding of two teleologies wherebz; (r):glc

(LA
achieves the best result’, Later on i
! we see this same pattern in teleologi
ogical -
mczr:lts from Newton, Whewell, Paley, Kant, and Darwin. sesares
s (c))r?r::.ntator's have falleq to appreciate this pattern in thejr interpretation
Ot post-Aristotelian teleological arguments for many reasons, First, they often

= . .
Te1';';)lwe.should recognize that the inference from purpose to agent is poor
teological explanations are supposed to be contrasted with material explan—.

lanat; i ’
::g at;ll:t;on. None [c:)rf Aristotle’s three arguments, the argument from flourish
) fgument from regularity, and the argy :

' : 4 ment from pattern, b
question against the materiali o eology froc, e
erialist. In each, Aristotle inf,

e ma each, e infers teleology from the
a0 anfalctor, flourishing, regularity in development, or patterns of order
gement. For one example (to refresh our memories), Aristotle argues

that dep
tal arrangements are useful, and hence grow for the sake of their uge-



18 André Ariew

A second reason why commentators fail to appreciate the sophistication of
teleological arguments is that some appear to hold that the key feature of a tele-
ological argument is the analogy between human artifacts and natural
‘designs’ (e.g. Hurlbutt 1965: 14). As we have seen, such analogies are neither
a distinguishing feature—there are other sorts of teleological arguments—nor,
in the case that such arguments are presented, primarily an argument from
analogy. Aristotle’s argument that features the analogy is an inference to the
best explanation and not an argument from analogy. In arguments from ana-
logy, a feature ascribed to a target subject is ascribed to an analog. The strength
of the analogy depends on the degree to which the analog resembles the target.
For example, we might think that, since dog biology resembles human biology,
and since humans have a circulatory system, dogs do too. We do not evaluate
an inference to the best explanation in the same way. There is no comparison
between targets and analogs. Instead, an inference to the best explanation
begins with an observation and considers which hypothesis offered might
explain the observation. Again, Aristotle’s three arguments for teleology
feature the inference to the best explanation schema.

Finally, many commentators dismiss Aristotelian teleology as it is purported
to ascribe fishy vital forces or bizarre backwards causation to nature. However,
I think this is the biggest misreading of Aristotle. First, as I mentioned above,
there are good reasons to think that Aristotle’s final aitia are not causes but rea-
sons or explanations. Of course, on this reading, there is an open question
whether Aristotle thought that his final aitia corresponded to irreducible onto-
logical properties of the world above that of material causes, or whether he
viewed them as useful forms of explanations.* Nevertheless, even if one holds
that final aitia are ontologically irreducible to material causes, it does not fol-
low that these irreducible properties are forward-‘looking, intentional ‘vital
forces. A ‘vital force’ is a force that drives a causal process. Picking one out
would be to pick out the source of motion or developmental change. However,
in Aristotle’s account of explanation, to attribute this role to final aitia would
be to collapse the distinction between final aitia and efficient causes (Gotthelf
and Lennox 1987: 201). It is the latter, causal aitia that pick out the source of

change.

4 1 follow many commentators in thinking that final aitia do pick out an ontological category
distinguished from material causation. Aristotle most likely would have thought that humaf
intentionality was not reducible to material causes. And, likewise, organic development (growth
is irreducible to causal laws of motion.

WX
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3. Cosmological Teleology

3.1. Newton

Ceritl'lrle; later Aristotle’s teleological arguments reappear in inferences to
;]xp Wim the 1i)rder ?at govern the motions in the cosmos. Ironically, Isaac
ewton, who is best known for his me isti i ’
! ' : chanistic physics, employs an
Aristotelian teleology inference. Truth is, Newton was not a thorosghygoin
proponent of a mechanical universe. In a letter to Richard Bentley, Newtoi

lists a number of question i
s that he thinks the mechani i
: : ic
B e al sciences cannot

What 1s.there in places almost empty of matter, and whence is it that the sun and pl

ets gravitate towards one another, without dense matter between them? To nh : arlc-l
are come'ts; and whence is it that planets move all in one the same wa ir; orbW S
trick, while comets move all manner of ways in orbs very excentrick; an wh:tc}?'nfien-
the fixed stars from falling upon one another? How came the bodie,s of animal;I:oet::

Contri ed 'th SO muCh art, and for Wh ‘] A ? T
- V w1l at endS were the ?
P ) 1r s€ eral partS. (Ope a

Newto‘n presents evidence for teleology in both the motions of the solar sys-
tem— cqsmological teleology’—and in the adaptability of living or anismsyt
their env1ron.ments—‘biological teleology’ ° ’
In a revealing passage, Newton remarks on the ontology of gravity: ‘Gravit
must be ca}lsed by an agent acting constantly according to certain iaWS' b );
wfhether this a}gent be material or immaterial, I have left to the considera’ltic?n
; my re’aders (Amundson 1996: 15). This clearly leaves room for teleology in
Newton's cosmology. But so far these passages are negative; they state the li
ltatlc?ns of mechanical sciences (Hurlbutt 1965: 7). A hint of a positi lrln_
ological argument comes later in Newton’s letter to Bentley: e

:'t(; :;al;eldtlzls niysterg, therefore, with all‘iFs motions, required a cause which under-
e p,lanets angz:;e togéthe.r, the quantities 9f matter in the several bodies of the sun
= pﬁmary’ Planet: fgrawtﬁtmg powers resulting from thence; the several distances of
e ve10c::r.rt1't e 5}1;11, anfi of the secondary ones from Saturn, Jupiter, and
it e v 1;::; rw;';tb ;x(fi}::;h ;l:lzsetplanets could r:_lvolve about those quan-
! ; 0 compare an j i
together in so great and variety of bodies, argues thatp cause to I:S J;«j: t?llilnfihae:lii tf}ctlrrtl;gls

itous, but very well skilled i i ,
quoted in Hurlbutt 1965: 7‘)“ o prale St Uk oo 5

Newton’s is simi
argument is similar to Aristotle’s inference from pattern.

e é:':ilfnglly’ the .stable.motlons of the heavens depend on a singular arrange-
thc o er}; a:;:t sizes, distances, number, and position. Implied here is that, if
; re arranged haphazardly—that is, by blind chance—its balance
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would have been compromised. Hence blind and fortuitous causes do not
explain the origins of the universe’s stable motions. Rather, the delicate balance
we see in the solar system suggests a creative origin: an act of intelligent design.

O: The solar system exhibits a balanced arrangement of variously sized plan-

ets.
O’ (counterfactual): Had the arrangement been haphazard, the balance

would not exist.

The best inference is teleological: the arrangements exist for the sake of the bal-
ance. However, as we see, Newton goes a step further and postulates the exist-
ence of a skilled designer. So, while Newton’s argument resembles Aristotle’s,
the conclusion is Plato’s. The telos is the intention of a skilled designer.
Newton knew that the harmony and stability of the solar system have excep-
tions in the orbital speeds of Jupiter and Saturn. Jupiter’s speed was accelerat-
ing while Saturn’s was decelerating. Newton argued in the Optics that the solar
system would fall apart, the stability compromised, unless the orbital speeds of
Jupiter and Saturn were adjusted. Perhaps, Newton hypothesized (despite the
fact that Newton famously despised hypotheses), comets played the adjust-
ment role (Amundson 1996: 18). If so, the eccentric motion of the comets
would be explained: they restore stability in the solar system. So, there is an
interesting difference between Plato’s demiurge and Newton’s divine creator.
While Plato’s demiurge created in a single act, Newton’s God intervened with

its creation.

3.2. The Death Knell of Cosmological Teleology

LaPlace eventually solved the problem of the exceptional orbits of Saturn and
Jupiter, demonstrating that the orbits would eventually reverse, creating an
oscillation that is stable in the long run (Amundson 1996: 20). Consequentially,
there was less of a motivation to think that the eccentric orbits of the comets had
the purpose to adjust the solar system, since the exceptional orbits of Saturnand
Jupiter were self-correcting. Worse for Newton’s teleology, LaPlace put forward
the hypothesis that the solar system coalesced from nubular clouds. If correct,
this would explain the origins of the solar system without reference to an intel:

ligent designer.
Yet, cosmological teleology dies hard. As Whewell argued, LaPlace’s Nebular

Hypothesis for the origins of the solar system merely forced the issue of origins

back a step. Accordingly, we are left with an open question of what accounts
for the laws that govern the coalescing of nubulae. This opens the door again
for teleology: ‘What but design and intelligence prepared and tempered this
previously existing element, so that it should by its natural changes produce
such an orderly system?” (Whewell 1836; quoted in Amundson 1996: 21).

in
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. S(i)inc?za despised such arguments, calling them arguments ad ignorantiam
nderhill (1904: 224) captures the spirit of Spinoza’s disdain nicely: .

? altlile falls from a roof on a man’s head and kills him: the tile, they argue, must have
allen on purpose to kill him. Otherwise, if it had not been God’s will, how éould all th
c1cumstances'have concurred just then and there? You may answer: It ha eneg
be'cazluls;i the w151d Il)llew:j' an the man was passing that way. They will urge—WhylZi[i)d the
wind blow and why did the man pass that way j i
' just at that time? If you suggest fr

reasons, they will ask similar questions, because there i . et

. : , ere is no end of ioni
until you take refuge in that ignorantiae asylum, the will of God’. ek auestionig

As a consequence of LaPlace’s work, the popularity of cosmological teleol
ogy waned while the popularity of biological teleology waxed. The co ;
lac}<ed a fneans/end patterning from which teleology could be in'ferred RS;I;’E
{{nstotle s argument from pattern whereby evidence for teleological ri.nci 1
is found.m particular orderly arrangements of developmental phI:momp eS
such as in organic development of adapted organisms or the creationer;
buman artlfacts:. The last gasp of cosmological teleology seized on that patter
in the correlations between organic cycles and astronomical time : eri 2
(Amundson 1996: 21). Just as Aristotle considered thousands of vears lfef ;
Whewell argued that the correspondence between the solar year a)l;d the v:gr:-’

] > j ’

4. Biological Teleology

'Iilhe remaix}ing {igures we will consider, Kant, Paley, and Darwin apply tele-
ology t;)h blolc.)glcal.exp.lanations as opposed to cosmological explanations
Again, the A'nstotehan influences on these figures are striking. Of the thre .
only Paley will endorse a Platonic telos. . N

4.1. Kant

f;:e';] a(jfi}lf:i;:se xt}wlﬂg sorts of c.ausati'on, mechanical and teleological.
T x}i blt abprogresswe series of causes preceding their effects.
b ;7 1th oth a progressive and a regressive series of causal
e ofte s bot Rrecede and proceed from their causes. An effect

e ol its preceding cause. Regressive cause-and-effect chains are

~ most clear i i
. ly represented in purposive human behavior. For example, the exist-

nce of i i
e ias l:}(:euzz is the cause of rental income, yet the ‘representation’ of the
use of building the house in the first place (Butts 1990: 5).

~ Kant
o concludes (a sketch of the argument is below) that the processes of

can b i
e understood only teleologically. Interestingly, the telos Kant
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ascribes to nature is meant to be distinct from the telos ascribed to human pur-
posive behavior. Kant is being careful to avoid the Platonic conclusion that
natural processes serve useful ends as evaluated from ‘on high’. Rather, natural
telos is immanent, in rerum natura, very much in the mold of Aristotle’s nat-
ural teleology. So, when final causes are ascribed to human behavior, they refer
to ‘utility’—as in iron is useful to shipbuilding; when final causes are ascribed
to natural processes, they refer to ‘internal’, biological ends.

What is Kant’s argument for the existence of these biological internal ends?
Kant's answer is consistent with his general epistemology: to understand
nature we must view it ‘as if’ nature is rational and acts for practical ends. That
is to say not that nature is rational but that nature acts as a rational analog to a
living being (Butts 1990: 7).

I take Kant’s argument so far to be similar to half of Aristotle’s argument
from pattern: the same pattern that explains organizations found in human
activity is the same pattern that explains organization in nature. I say this is
‘half’ of Aristotle’s argument from pattern because Aristotle’s argument works
both ways, ‘as in art, so in nature’ and ‘as in nature, so in art. The pattern Kant
sees ‘as in art, so in nature’ is the progressive and regressive causal series.
Where in nature is that pattern evident? The answer: in self-preserving activity.
Kant considers three ways in which a tree may be ‘regarded as an end to itself

or internal end’ (quoted in Underhill 1904: 226).

1. Phylogenetic. Reproduction begets organisms that resemble a generic
kind (i.e. species). The kind is both the effect of continued generic exist-
ence and the cause of reproduction.

2. Individual growth. Growth is more than increase in size according to
mechanical laws, for individuals deviate from their generic form to
secure their own self-preservation under particular circumstances. This
leads to originality in individual design unequalled in art.

3. Functional part/whole relations. Parts of animals form in a way that the
maintenance of any one part depends reciprocally on the maintenance of

the rest.

Note, Kant’s conclusion is stronger than the argument from pattern presented
above. According to Kant, we must necessarily think of nature as designed.
That is what Kant means when he remarks that it would be absurd to expect
that ‘another Newton will arise in the future who will make even the produc-
tion of a blade of grass understandable by us according to natural laws which
no design has ordered’ (quoted in Beatty 1990: 54). (I find the referenceto

. . . . . - . 3
Newton ironic, given our discussion above.) The remaining steps of Kants

argument, I think, are unAristotelian hence beyond the scope of this chapter: =
My point has been to point out the Aristotelian kernel of Kant's biologf:"

First, his distinction between external and internal ends reflects nicely

R
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fﬁrlstotle”s own distinction between what I called ‘Agent-centered’ and
Natural’ teleology. Second, Kant’s argument for ascribing telos ine s

resembles Aristotle’s argument from pattern. Finally, reflect on Kant’s renatulie
on growth (above). Kant recognized that mechanical principles are ne Sssary
to understand some parts of animal formation but mechanical princi lecesiary
cannot explain the individuality of growth. We explain the latltper bylzefifezzz

to the self-preserving (teleological) activiti indi
tivit i i
el i SR g ities of an individual organism.

4.2. Paley and Darwin

Darwm is of.ten_ thought to have brought the demise of teleological thinking i
bxplogy (Ghiselin 1969; Mayr 1988). But, since the concept of telos is so aci 12
with d}fferent meanings, it is unclear what sort of teleology Darwin’s theP : f
evolution by natural selection rejected. Darwin himself unabashed] ut(? lr ) 0d
the concept of a final cause in his Species Notebooks and even in the);)ril i
Species itself (Lennox 1993: 410-11). Elsewhere, in an illuminatin exc}‘lg;n J
between Asa Qray and Darwin, Gray commented on ‘Darwin’s griat ser\? =
to Natural Science in bringing back to it Teleology: so that instead IC;
Morpholf)gy versus Teleology, we shall have Morphology wedded to Teleol ¥
(quoted in Lennox 1993: 409). In response, Darwin wrote, ‘What yo o
abqut Teleology pleases me especially and I do not think anyc,me else lilau vor
noticed .the point’ (quoted in Lennox 1993: 409). The issue here is tos el:er
extent did Parwin reject teleology and to what extent did he support it7“',1‘1;lt
!«ay' is to .dlstinguish clearly between what I have been calling ‘glitoni : 3
Ar1§totellan’ teleology. A Platonic telosis an agent that operates or createz ",
ppswe}y for the sake of the best.® An Aristotelian telos is a property of an _P‘éf“
\.nduals functif)nipg—its contribution to its own sustainability. }(I)ne w;lin tlc;
x;rpret the s.lgn}ﬁcance of D:%rwin’s theory to teleology is to view Darwyin’s
Rathlz; :}sl a rejection of Platc.m.lc agency as the cause of natural phenomena.
e aban :ppealmg to a divine creator with a good plan, Darwin appealed
e out nature. Th‘lS mterpr‘etatlon arises when we view Darwin’s theory
answer to, in particular, William Paley’s argument from design. As we

shall see, both Paley’ i
ecc y's argument and D ’ i
Tt T T arwin’s response are plausibly seen as

43 Paley
- Wi

)

illi .
Yiliam Paley (1828) asks us to consider what we would infer about the pres-

_ence g
{ of a watch lying on a heath. How did the watch come to exist? Had we

s
¥ Kurt von Baer thou
';pocxanon of Platonic te

ght Platonic teleology was misleadin s
lo _ g and even ‘silly’. He bl
leology (he called it ‘theological teleology’) for much o)f,the ‘etelezr;;llfngZ’C
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found a stone rather than a watch, it would suffice to infer that the stone had
lain on the heath forever. However, that answer is not applicable to the watch,
for watches, as opposed to stones, exhibit a particular organization, a singular
order in the way their component parts are put together such that the hands
move in accordance to time:

For this reason, and for no other, viz. That, when we come to inspect the watch, we per-
ceive (what we could not discover in the stone) that its several parts are framed and put
together for a purpose, €.g. that they are so formed and adjusted as to produce motion,
and that motion so regulated as to point out the hour of the day ... (Paley 1828:5)

If the watch were composed in any other manner, had its parts been shaped or
sized differently, the hands would not move in the same way (or not at all).
Many commentators ignore this Aristotelian component of Paley’s argu-
ment—the contrast between the functioning and malfunctioning watch

depends on the arrangements of the parts of the object:

that if the different parts had been differently shaped from what they are, of a different

size from what they are, or placed after any other manner, or in any other order, than

that in which they are placed, either no motion at all would have been carried on in the
(Paley

machine, or none which would have answered the use that is now served by it.
1828: 5)
atch’s intricate composition. This purpose is the

Paley infers purpose in the w
6 Schematically, Paley’s inference is as follows:

rational intention of a creator.

O: A particular assemblage produces motion.
O’ Deviations of the assemblage results in no motion.
H (designer): The assemblage is purposeful (put together by a designer).

It is important to note that Paley’s inference does not depend on prior
observations of watches being made by watchmakers.” Rather, Paley infers the
existence of an intentional designer from the watch’s complexity, arrangement,
intricacies, and well-suitedness to the completion of certain tasks. The key
point, what we will call ‘the inferential step’, is that certain patterns in artifacts

suggest design and t

6 ] realize that the passage above,
framed and put together for a purpose.... . suggests a different reading
namely, that Paley observes a purpose ra
porting examples are meant to
is, if the proper way to read the passag
rather than from the pattern of assemblage, then Paley’s argument
materialist who ‘perceives’ no purpose in nature.

7 Paley (1828: 42) writes: ‘Nor would it, [ apprehend, weaken the ¢

never seen a watch made—that we had never known an artist capable of making one . -
ist’s skill, ifhe be unsccn

Ignorance of this kind exalts our opinion of the unseen and unknown artl
and unknown, but raises no doubt in our minds of the existence and agency of such an artish
4

some former time and in some place or other.

from the one I offered—

begs the question against the

ETETE Y

he existence of a designer. The pattern is exhibited when |
where Paley writes, ‘we perceive . ... that its several partsare g
ther than inferring one. However, 1 think Paley’s sup-

be taken as evidence for what Paley ‘perceives’. If [am wrong: Ehat :
¢ is that Paley infers a creator from the purpose he perceives

onclusion, that we had
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the artifact’s effect requires a particular arrangement or order in its parts. Had
the artifact exhibited any other order, it would probably not have prlc))duc.ed ?ts
wondrous effects. As Paley (1828: 10) writes, ‘Arrangement, disposition of
parts, subserviency of means to an end, relation of instruments to a use, impl
the presence of intelligence and mind’. sl
Nfext, Paley applies the same inference to an object with extraordinary com-
plex'lty, 'a watch that, in addition to ability to track time, is capable c)),f self-
repllFatlon. Now, the parts are more complex, and the order of parts mor
crucial. The most obvious inference is, according to Paley, a designer witﬁ
éxtraorc'iinary abilities. Let us call this additional step in tl’1e argufr;nent the
‘increasing order of complexity’: the more complex the organization, the 1;1
complex the design, the more cunning the creator. ’ Sl
Fina]l)", Paley applies both the ‘inferential step’ and the ‘increasing order of
complexity’ to account for living things. As with the existence of the watch and
the self-replicating watch, creatures and organs of the natural world demon-
strate a super-extraordinary complexity, order, and arrangement. The onl
rational inference is a designer of sufficient intelligence and pur'pose Tha);
designer must be God, according to Paley. Much of the rest of Paley’s b.ook i
an ode to the complexity and intricacies found in nature. ! ;
Many commentators take Paley to infer a creator from purpose found in
objects. Paley writes, above, that we perceive that parts of the watch are put
together for a purpose. I do not read the inference the same way. If it wereps,o
Fhen the argument would be question begging—presupposing purpose tc;
infer teleology. Rather, I take the inference to be similar to Aristotle’s analo
b@een artifacts and nature (Sober 2000). Paley’s ‘inferential step’ is similar %c);
Aristotle’s analogy between artifacts and nature. Recall, Aristotle inferred tele-
o?ogy from Ratterns of order and arrangement. The end states depend on pre-
vious parts in an appropriate position to contribute to the whole. If t}Fl’ese
arrangements are not present, either development shuts down, or the organi-
zation fails to produce a particular effect (‘mistakes’). Paley’s teleological iifer—
ence runs the same way, from particular order and arrangements for both
nature and artificial contrivances.
Sibﬁ‘-tv,vij.llg};: 1:181?::" an ag?qt, a designer with intentions to create the best pos-
e ' 1stotle,s is immanent and relative—relative to organisms in
heir surroundings. Paley’s goodness is global. Pur is i i
s - Purpose is in the good inten-
creator that has created the best possible cosmos. Paley’s telos is

- ck i ¢ ;
‘_.';t:ﬂye:nththe mf)ld o’f Platos: demiurge. Since Paley’s teleology is much
. stronger than Aristotle’s both in the concept of striving for the best and in

globalizin i s i
T ags I';u}ie peilspectwe, Paley’s inference requires the additional inference,
: g order of complexity. While Aristotle’s inference recognizes a
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4.4. Darwin

Perhaps Darwin’s answer to Paley’s design argument was o demonstrate how
the good designs in nature could be explained differently from the good
designs of artifacts; replacing a Platonic creator with the blind forces of natural
selection. Richard Dawkins (1986: 5) has popularized this reading of Darwin’s

contribution to biology:

A true watchmaker has foresight: he designs his cogs and springs, and plans their inter-
connections, with a future purpose in his mind’s eye. Natural selection, the blind,
unconscious, automatic process which Darwin discovered, and which we now know is
the explanation for the existence and apparently puposeful form of al! life, has no pur-
pose in mind. It has no mind and no mind’s eye. It does not plan for the future.. .. If
it can be said to play the role of watchmaker in nature, it is the blind watchmaker.

On Dawkins’s reading the explanandum is the same for both Paley and
Darwin: the existence of highly complex and intricate creatures well suited for
the task of reproduction. Darwin himself invites this reading of the explana-
tory role the theory of natural selection plays, since much of the Origin com-
pares natural selection with artificial selection.

On this approach, Darwin’s task is steep. He has to explain how natural
forces could conspire to assemble products displaying intricate and complex
orders and arrangements that are so well suited to the environmental condi-
tions. Recall that most important for Paley’s creator is that its intentions and
powers for creation are for the best in a global sense. Darwin then needs to
demonstrate how a non-intentional physical force (or set of forces) could pro-
duce creations that match the global standard. Some historians think that
Darwin’s theory succeeds: ‘Here we have nature selecting, in that we have a
deliberate metaphor that has nature doing what man familiarly does, but
doing it much better’ (Hodge 1991: 214). But there are two problems with this
approach. First, by regarding the living world as full of good designs, Darwin’s
theory is not clearly a better explanation for their existence than the creation
theory. While a Darwin supporter might succeed in showing how certain nat-
ural processes could produce good designs, there always remains a nagging

doubt as to whether the blind forces of natural selection could produce S0 g

many different perfections. Second, and more importantly, this interpretation @S qpr ) g Similariti
P 1. Similarities between languages for words indicating numbers

—

ignores one of two components of Darwin’s evolutionary theory, the ‘tree-of:
life’ hypothesis. Darwin viewed all species as sharing a history, all evolving
from a single common ancestor. Darwin’s theory of natural selection, the sec=
ond component, explains how species evolve from ancestral species; how:
modifications lead new species to branch out of old ones.

The proponent of Paley’s natural theology most clearly opposes Darwin$
tree of life and hence sees no motivation for the theory of natural selection:

~ et
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Accordingly, creationists view each species as the unique creation of
ftc;::le ?}?d and t.hereafter immutable and eternal. How could Darwrilnode?rlrrllozrll11
: e superiority of his tree-of-life hypothesis? in i i
lution fr’om the'same perfections and intrinZacies thatS }Ilgll:zl;lvli);:':gr;; r;.ffilevo_
for God’s handiwork? No. As S. J. Gould (1980: 20) puts it, ‘ideal desil o
louS)f argument for evolution for it mimics the postula’ted actio grlf e
omnipotent creator. Odd arrangements and funny solutions are roo;1 ? 0
lutlon—'paths that a sensible God would never tread but that a nafural e,
constrained b).' history, follows perforce’. Darwin’s argument against gl
and fortalnon-mtentiozal force of nature is found in the awkwafdness ch ;Zitec;r
opmental patterns, and the seemingly poor desi .
develop teeth in neotony only for thilz; 1tjo be reallaigibc:efdniittl;rte}.lf l:i?:: iy
ture that they use to feed on krill. Why would an omnibenevolent Godantzllc_
to allow whales to develop teeth that won’t be used later in life? Pandas . t at
the tender shoots of bamboo through the inefficient process c.>f runni ] }?t
st.alks along an inflexible spur of bone that juts out like a thumb. Wh dl'rcllg od
give pandas this clumsy design feature? e o
Paley (1828: 6—7) argued that design is evident in mishaps as well, for th
purpose is clear even if the system does not achieve it. However, Pale ,i orft :
ring to 3nst§nces of failed development—for example, deform;d inc}llivsicrle elr-
D.arwms m}Sh:ip; afe flaws of type—‘design’ flaws from a creator’s poirllltac;
Ee;v;vlc))racllwsltrill IV\;relttaeisr:1 (Il{t}ditr}rllentarlir organs may be compared with the letters
; ! ed in the spelling, but become i i
;1;;16 b2u7t)w’1r1ici};lserve as a clue in seel?ing for its deri:;:ilzis’ l(rclpi};:elzlrio: lér:)culfci
: 27). To illustrate (something close to) Darwin’s langu
fact that Spanish, French, and Italian assign simi U
i thar op ch, [ gn similar names to numbers is evi-
N 1.}llef ;:c;rjz )c(l;i1 rI;(l)et. arise de novo for each language (Sober 1993: 42).

Given the data ‘creationi
, compare a crea { o wi ‘ .
Sie: p tionist’ hypothesis with an ‘evolutionary’

( )- i P
l .

i I}lﬂumber French [talian Spanish
b un uno uno
deu'x due dos
trois tre tres
quatre quattro cuatro
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H (evolutionist): the different languages are derive
common language.
is i tt,
In this case, the evolutionary hypothesis is clearly the be

data.

Analogously, ‘
evidence that whale development is not a

as a remnant and modification (by natura
mental pattern. In other words,

d from modification of a

er inference from the

’ in i ’ b is
the reabsorbtion of a whale’s teeth in its mother’s wom

separate act of creation but survives
 selection) of an ancestral develop-

i i e traits of
H (evolutionist): Organic traits are derived and modified from th

their ancestors.

i y ’ desi does:
better explains the evidence from ‘poor design than

i f creation.
H (creationist): Each species is the result of an independent act 0

L ke stock of the importance of Darwin’s answer to Pal-ey‘s ar%uae?;:
e i e f teleology. Darwin, in gathering evidence for his ‘tree-of-1i
l;? tl:t?ht:ilze gebtflnks %Z.ley’s Platonic teleology whzrelljay Eg;r;lcatt;xtcsteeize
4 ’ er, by debunkin -
intemic’mal deSignts ?ofl;iosvlvlPtile;l (le)carfviticr)lr.hljg nggu;kZd natural tel‘eology ;?ltc;—
o does'nct) leology is only one sort, Aristotelian teleolog): isan entlr;, y
gegl ianzlzzc;?lineidencg from vestigial and ‘odd arrangementts' iliglj::t:a:h ::
g wals e ot drved fom o Pt o S
O}Zgazich z:;ffr;r:eliiiiz;c.l 'I?}rllat irsr,lc;)arwin replaces the hand of creation with
0 .
:1 rrlorfintentional ‘force’, natural sele.ctlor‘l. ., R .
How is natural selection a teleological forc? ¢ I see hr s O e
teleology operating in Darwin. The key to seeing both is fwll in D
I selection, which can be summefl ‘up as 'o' ows: o
FCPF c')f s sessing different heritable abilities striving to surviv 25
1nd1v1duals. P?Scal environments, comes an explanation for changes in u?a_
fePTOdU_C‘_? 1 ? opulations through time. Traits become prevalent in popu :
C'Omposmono tlixep are useful to organisms in their st‘ruggle to sum;l’;
Arist be’cause ti nyal teleology is preserved through the idea that an l\t;'h b
AT}StOﬂes ﬂm;wex lained in terms of its usefulness (Lennox 1993). o
emsl::;l ZetrC:irtl useefullzs that it provides certain individuals an advantage
ma

others in their own struggle.t
individual striving to survive ar‘ld' repro plays e B ey
Darwin’s explanation for the origins of organic diversity.

ivi _preservation-
reminds us of Aristotle’s formal teleology—the Ster’ll'%g ffc:lr tse’lsf i el
. . :
Usefulness is not a global valuation, a for the bfest in Pla (;)n e
immanent feature of the relation between developing organis

duce plays the fundamental role i3

of
o survive and reproduce. Secondly, the concept
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environmental conditions (including their competitors). Traits that allow the
organisms possessing them to be ‘better suited’ to survive the struggle will be
better represented in future populations. Likewise, Aristotle’s ‘usefulness’ is a
property of the individual’s relation to the local environmental conditions.
Recall the example: sharp teeth are in front for the sake of tearing. Sharp teeth
contribute to the flourishing of organisms possessing them, whereby the flour-
ishing depends on the carnivore’s local environment.

There are significant differences between Aristotle’s formal teleology and
Darwin’s. Compare Darwin’s view of the source of trait variations that organ-
isms come to possess with Aristotle’s idea that the origin of traits exist for the
sake of the flourishing of organisms possessing them. In Darwin’s view, vari-
ants arise by ‘chance’—that is, variants develop independently from any rela-
tion to the environment. Darwin’s theory of the source of variation is distinctly
unAristotlelian. In Aristotle’s view, traits develop for the sake of the individual’s
self-preservation. In fact, Karl von Baer critiques Darwin on this very point
(Lenoir 1982: 270). According to this critique, if ‘blind necessity’ is the only
force operating, then the fundamental questions of biology—development,
adaptation, and the like—will remain unintelligible. An explanation that
strings together mechanical processes lacks the fundamental principle that
connects the processes to a particular end (Lenoir 1982: 271). I interpret von
Baer’s criticism to be close to Aristotle’s argument from regularity: the mater-
ialist lacks the principle that distinguishes one material process from any other.
Consequentially, what distinguishes developmental processes that lead to liv-
ing newborn from one that fails?

Another difference between Aristotle’s and Darwin’s teleology concerns
Aristotle’s concept of hypothetical necessity. Recall that, for Aristotle, an item’s
usefulness constrains the necessity of the materials. That is, because eyes are
useful for seeing, the organic ingredients coalesce. The need to see necessitated
the existence of eye materials (fluid, lids, and so on). For Darwin, this is exactly
backwards: the materials constrain function. Natural selection operates on the
materials (the variants) that are available to it. That’s why pandas possess such
anawkward mechanism for manipulating bamboo shoots. The panda’s thumb
is a modification of the enlarged radial sesamoid that the ancestors of pandas
and its cousin species (bears and raccoons) possessed (Gould 1980: 23). The
Panda’s thumb is a ‘contraption) modified from the anatomy of what was
available for selection to operate upon.

This last point, I think, begins to explain Asa Gray’s remark (which I quote
3gain): ‘Darwin’s great service to Natural Science in bringing back to it Teleology:

80 that instead of Morphology versus Teleology, we shall have Morphology wed-

ded to Teleology’ (quoted in Lennox 1993: 409; see also Amundson 1996: 32).

| fecrence o ‘Morphology’ refers to a school of thought that advanced a

unit}'-of-Plan’ theory of organic diversity. Accordingly, members of a taxonomic
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group are accounted for in terms of resemblances between members of the same
and other taxonomic groups. Traits that resemble each other across taxonomic
groups are called ‘homologues’ and indicatea ‘common plan’ throughout nature.

Morphologists thought that picking out homologous structures constituted
picking out essential categories in nature. That is, the existence of homologous
structures indicates the fundamental laws of body plans.® However, Darwin
wondered how to explain the prevalence of variants to the ‘common plans’? To
this he invokes natural selection. Natural selection operates over pre-existing
structures competing for limited resources in a common environment. So,
while structures pre-exist their adaptive uses, it is the process that produces
adaptations that explain morphological change. (Note, mutations, migrations,
genetic recombination, all explain the existence of variants to the common
plan, but it is natural selection that makes some of these variants prevalent in

certain populations.) g

5. Conclusion

When we see appeals to teleology in science, it is crucial to identify what kind
of teleology, and which kind of argument for it. While many scientists and
philosophers of science have rightly rejected the Platonic telos with its arcane
metaphysical trappings, other teleology in science is not wedded to such meta-
physics. If biology has an ineliminable teleology, this is not so bad as longas it
is one of the more restrained Aristotelian versions of teleology.
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2. Evolutionary Biology and
Teleological Thinking

MICHAEL RUSE

ABSTRACT

Teleological thinking and language are things that fully pe i i

i?al scie'nce, even though they are absent fro%n the phyg;czl r;g:;tci:.v ;Ligzzﬁrz:;z?lg-
sis look‘lng bz}ck at the history of biology, I find the source of the difference to lie in t}):-
way(s) in which evolutionary biology, unlike the physical sciences, resembles the w 1§
f)f humans and their artefacts. I defend evolutionary biology fro,m a number of :: t

ms‘ms.suggesting that this teleology is a sign of weakness, arguing rather that the evlo:
lugon.lst .faces problems different from the physical scientist and that teleological
thinking is important and powerful. e

There is something distinctive about biological language i
Eiona’r?f biological language. There one ﬁndsgtalk of ‘surgo;fs?rc;[;c‘lfltllirclzlis;?g;
ends’ in a way missing from the physical sciences. In biology, it makes perfect!
gqod sense to ask a question like: ‘What function does the sail on the back o);
Dgnet’rodon serve?” Or: ‘What is the purpose of the appendix in the human
bgmg:!’ Or: ‘Do vertebrates have sex in order to spread new mutations?’” None
of this forward-looking language, commonly known as ‘teleologice'al’ lan-
E:arg::gsgglg?ge where one is trying to understand the present or the past in
! sne t‘::rfll—dseelins gen:erally apl’arop‘riate in the physico-chemical sci-
wou]é e ho : ask what purpose’ or end’ the planet Mars serves. Nor
e y that ydrogen' comjbmes with oxygen ‘in order to’ make water.
ydrogen does indeed combine with oxygen to make water, but it does not do

. ;:glélozgdne; nttc;lm';lke’ water. Nor would one say that the ‘function’ of the slid-
R g2 allz atebs is to create eart}'lquakes and volcanoes. Sliding plates do
S chq es, but th;.at is not their function. They do not have a function.
S apter, it is my intention to look at the teleological thinking of evo-

: tlnslzzc:lc;gz, t;) ask abput its nature. I‘want to see why teleological
= sciencesl?lzooif(lati 1nhevqlut10nary biology, but not in the physico-

B i€ indoo any, e eliw ether in some sense s.uch language is eliminable,
e rr.nnatlo.n would be desirable; and to find out if, in
utionary biology is fundamentally and interestingly different



