THERE ARE MORE THINGS IN THE PHILOSOPHY OF SCIENCE THAN

ARE DREAM'T OF FROM FODOR's ARMCHAIR

Alex Morgan

1. Introduction

Jerry Fodor has recently argued that "the theory of natural selection canOt explain the distribution
of phenotypic traits in biological populations” (Fodor 2008, p.11). This has fomented much de-
spaired hand-wringing among philosophers of science, and much gleeful hand-rubbing among
fundamentalist Christiahs Has one of the foremost philosophers of the 20th centutly

thrown his hat in with the creationists? Not at all. Fodor, an avowed atheist, defers to evolution-
ary biologists when it comes to tracing the origins and history of life on Earth. However, al-
though Fodor concedes that evolutionary biology uncovers historical facts about life on Earth, he

argues that it doesn't provide substanéiyganations of those facts.

While this perhaps isn't as startling as an avowal of creationism, it's startling enough. For the
theory of natural selection is regarded by most scientifically literate people as a canonical exam-
ple of a successful and powerful scientific theory. If one has an account of scientific explanation
according to which the theory of natural selection isn't explanatory, this seems to pose more of a
problem for one's account than for the theory of natural selection. At least, that's the nub of the
present paper. More specifically, | argue that there is a critical tension in Fodor's argument. On

the one hand, Fodor wants to appeal to premises concerning the status of certain causal claims

1. For the hand-wringing, see replies to Fodor (2007). For the hand-rubbing see, for example, <http:/

/www.uncommondescent.com/intelligent-design/jerry-fodor-natural-selection-has-gone-bust/>.
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about natural selective processes. On the other, Fodor wants to concede the truth of those causal
claims, while denying their explanatory power. But these desiderata are incompatible. If Fodor
appeals to premises concerning causal claims about natural selection, he'll end up denying that
such claims are true. If he doesn't appeal to such premises, then his argument amounts to little
more than thessertion that causal claims about natural selection fail to be explanatory. But, I'll
argue, not only is this assertion unmotivated, it runs counter to the last century-and-a-half of the-
orizing in evolutionary biology. To see how all of this unfolds, we'll need a precise explication

of Fodor's argument on the table. I'll begin with some historical background.

2. The Argument

2.1 A Potted History

Fodor (2008) casts his recent argument as a natural extension of his earlier arguments against
teleosemantics, the attempt to provide a naturalistic reduction of mental content to the teleologi-
cal functions (‘teleofunctions'’) of mental representations. Although Fodor developed one of the
earliest teleosemantic theories, he quickly abandoned the enterprise and has since been one of its
most strident critics. He has directed the bulk of his criticism at teleosemantic theories that ap-
peal to aretiological account of teleofunction, according to which, roughly, the teleofunction of

a trait T is what T was selected for over the course of its evolutionary Ristory

2. The flagship example of a teleosemantic theory of this kind is that developed by Millikan (1984).

The etiological account of teleofunction traces its origins back to Wright (1976). It's worth pointing out
that not all accounts of teleological function are etiological accounts, and, correspondingly, that not all
teleosemantic theories appeal to an etiological account of teleofunction. I'll elide over these subtleties
here. When | use 'teleosemantics' hereafter, | specifically mean a teleosemantic theory that appeals to an

etiological account of teleofunction.
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Fodor's central argument against such theories is that they cannot assign a determinate content to
mental representations because the etiological teleofunction of any given representation is inde-
terminate (Fodor 1990). He illustrated this argument by appealing to the now-canonical story of
the frog and the fly. The story derives from work by Lettvin et al. (1959), who found that certain
cells in the retina of the fraBana pipiens respond selectively to patterns of light in which a sin-

gle small dot moves differentially with respect to a lighter background, with a jerky, stop-start
motion. It's natural to think of such cells as having the function of detecting bugs; indeed, the
experimenters characterized them as "bug perceivers" (Lettvin et al. 1959, p.1951). Why? Well,
it seems plausible that such cells were selected for detecting bugs over the course of frog evolu-
tion; this explains why such cells exist. Thus the etiological theory predicts that the teleofunc-
tion of such cells is to detect bugs, and, correspondingly, teleosemantics predicts that the repre-

sentational content of these cells is BUG.

However, Fodor (1990) points out that in the the environments in which frogs evolved, 'bug' is
more-or-less coextensive with ‘ambient black dot'. Whenever an ancestral frog detected a bug, it
also detected an ambient black dot, and vice-versa. The evolutionary consequences of detecting
bugs and of detecting ambient black dots are precisely the same. Thus it appears that while we
can describe the the frog's retinal cells as having the teleofunction of detecting bugs, we can
equally well describe them as having the teleofunction of detecting ambient black dots -- or in-
deed anything that was locally coextensive with ‘is a bug' in the frog's ancestral environment. So
it seems to be a consequence of teleosemantics that the content of frog retinal cells crucially de-
pends on how the teleofunction of such cells is described. Described one way, the content is
BUG,; described another, the content is AMBIENT BLACK THING. But any theory that allows
content to be description-relative in this way surely has not provided a naturalistic reduction of

content.

At the time, Fodor regarded this indeterminacy problem as a decisive blow against teleose-

mantics, but held that a serviceable notion of teleofunction could be defended from the problem
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by appealing to Sober's (1984) well-known distinction between 'selection of' an object and 'selec-
tion for' properties of that objectSober illustrated his distinction by describing a toy that con-

tains balls of different sizes and colors, which is divided by a partition that only allows balls of a
certain size to pass through. Call anything less than this size 'small'. After a throughly shaking
the toy, certain balls will have passed through to the other side of the partition, namely the small
ones. Suppose that all and only the small balls are green. The process of shaking results in se-
lectionof balls that are small and green. However, the shaking involves sefeetgmallness,

but not for greenness, because it is being small, but not being green, that explains why the balls
passed through the partition. Why? Because of the truth of certain counterfactuals: if the balls
that were actually selected had been small but not green, they would still have been selected, but

if they had been green but not small, they would not have been selected.

How can this distinction be used to save the notion of teleofunction from Fodor's indeterminacy
problem? Since we're no longer concerned with teleosemantics but rather wiilnteleq I'll
consider a new example that doesn't involve potential complications accruing from a discussion
of representational traits. The polar bear coat, which is both warm and heavy, has surely been
subject to natural selection over the course of polar bear evolution. But presumably the coats of
polar bear ancestors were warm when and only when they were heavy. Aren't we thus forced to
conclude that the teleofunction of the polar bear coat is indeterminate between being warm and
being heavy? No, because the polar bear's coat was s¢tedtethg warm, but not for being

heavy. Why? Because if the coats of polar bear ancestors had been warm but not heavy, they

would still have been selected, whereas if they had been heavy but not warm, they would not.

This notion of 'selection for' thus seems to be crucial for making sense of teleofunctional attribu-

tions, which are prevalent in many areas of biology. The notion is crucial for making sense of

3. Fodor's reasons for thinking that teleosemantics is susceptible to the indeterminacy problem even

though a determinate notion of teleofunction can be retained are beyond the scope of this paper.



5.

other biological phenomena too. Sober (1984) gives the example of pleiotropy, a common phe-
nomenon whereby a single gene influences multiple phenotypic traits. Suppose two traits are
fixed in a population, but only one of them is adaptive. If the traits share a common mechanism,
then we have an explanation of why the non-adaptive trait is prevalent: both traits have been nat-
urally selected, but only one trait has been selgotedThe non-adaptive trait is a free-rider.

More generally, the notion of 'selection for' seems crucial for understanding the process of natur-
al selection itself. The notion picks out the most causally relevant features of a given selective

process.

2.2 'Selection of' and 'Selection for'

Although Fodor once thought that the notion of 'selection for' holds promise for explicating tele-
ofunctions, and ultimately the theory of natural selection itself, he now thinks that the notion

can't make good on its promises. The underlying problem, as Fodor (2008) sees it, is that there
are no truthmakers for the counterfactuals upon which 'selection for' claims depend. To get a
purchase on the problem here, it's important to first note that 'selection for' claims are apparently
opaque to the substitution of coextensive predicates. Where 'Ax' and 'Bx' are coextensive, 'trait
was selected for being A" might be true whilwas selected for being B' might be false. We've
already seen an example of this: It seems correct to say that the polar bear's coat was selected for
being warm but not for being heavy, even though the coats of polar bear ancestors were warm
when and only when they were heavy. This seems correct because of the apparent truth of the
counterfactuals mentioned above: the coat would have been selected if it had been warm and not
heavy, but not if it had been heavy and not warm. But what are the truthmakers of these counter-
factuals? In general, any appeal to a natural selective explanation presupposes a notion of selec-
tion for, which in turn presupposes the existence of truthmakers for a certain set of counterfactu-

als. What, in general, are the truthmakers for such counterfactuals?
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According to Fodor (2008), the counterfactuals upon which 'selection for' claims depend ('selec-
tion-for counterfactuals') can be made true in one of only two ways: either by the intentions of
agents or by laws of natural selection. Consider first how the intentions of agents might make
selection-for counterfactuals true. Suppose that Granny breeds zinneas for having red flowers.
Why does it make sense to employ the 'selection for' locution here? Because if Granny's zinneas
had not had red flowers, she wouldn't have selected them. There's a fact of the matter about what
Granny selected for because there's a fact of the matter about Granny's intentions vis-a-vis her
zinneas, and this fact determines Granny's selective actions toward her zinneas in counterfactual
scenarios. Although Darwin (1859) famously characterized his theory by drawing an analogy
between natural selection and artificial selection, Fodor argues that this analogy fails because,
unlike artificial selection, natural selection doesn't involve agents whose intentions ground the
relevant selection-for counterfactuals. One can't explain why the polar bear's coat was selected
for being warm rather than for being heavy by appealing to agents whose intentions make it true
that if polar bear coats had been heavy but not warm, they wouldn't have been selected. There

are no such agents!

How else might selection-for counterfactuals be made true? Fodor claims that the only other al-
ternative is to appeal to laws of natural selection. It's philosophical orthodoxy that natural laws
ground counterfactuals. To use a toy example, 'if were to | drop this apple, it would fall' is true

in virtue of laws about gravity. However, Fodor argues that there aren't any analogous laws
about natural selection that would make selection-for counterfactuals true. For philosophical or-
thodoxy also holds that laws are universal generalizations of the form 'All Fs are Gs'. Laws are
universal in the sense that they apply always and everywhere, and don't make reference to partic-
ular objects or spatiotemporal locations. Fodor argues that it's just not plausible that there are
laws of natural selection of the form 'All As are disposed to be selected (i.e. are fit)', because
whether or not a given trait is fit is a highly context-dependent matter. Having warm fur might

increase the fitness of a polar bear, but it wouldn't increase the fitness of a naked mole-rat.
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Moreover, appealing to As being fit-in-certain-contexts would violate the requirement that laws

are universal.

Fodor notes that the problem here isn't merely that any purported law of natural selection will
only holdceteris paribus. As Fodor (1974) famously argued in his work on the special sciences,
the special sciences routinely appealderis paribus laws. Although these laws involve ideal-
izations, they do express genuine, counterfactual-supporting generalizations. The idealizations
are introduced in order to abstract away from unsystematic, noisy variables. As Fodor sees it,
the problem with purported laws of natural selection is not that they express genuine counterfac-
tual-supporting generalizations that are sometimes obscured by noise; it's that they don't express
genuine counterfactual-supporting generalizations!: "there just arenOt any nomological gen-

eralizations about which traits win competitions with which others" (Fodor 2008, p.10).

Because neither the intentions of selective agents nor laws of natural selection can ground the
counterfactuals upon which claims of the form 'traias naturally selected for being A' depend,
and because such claims are crucial for the success of natural selective explanations, Fodor ar-
gues that "the theory of natural selection canOt explain the distribution of phenotypic traits in bi-
ological populations” (2008, p.11). To make the structure of the argument fully explicit:

1. If the theory of natural selection explains why a given traiprevalent within a given
populationp, there are distinct properties A and B, where 'Ax' and 'Bx' were locally coex-
tensive in the selective history pfsuch that was selected for being A but not for being
B.

2. If r was selected for being A but not for being B, there are true counterfactuals of the
form 'if it had been the case that#~#d B in the selective history @f, thens would not
have become prevalent in the population'.

3. If there are such true counterfactuals, then either:

a. those counterfactuals are true in virtue of the intentions of selective agents, or



b. those counterfactuals are true in virtue of laws of natural selection.

Since both 3a and 3b are false, according to Fodor, it follows deductively that the antecedent of 1
is false: the theory of natural selection does not explain why any givenigrpitevalent within a

given population.

2.3 Quialifications

This seems like a bold conclusion. In fact, the boldness of the conclusion might seem to outstrip
the credence we have in any of the argument's premises. Is Fodor's argumentdaéadlyo
Evolutionary biology certainly seems to be replete with counterexamples to Fodor's conclusion.
Consider the well-known case of industrial melanism in the peppered moth (Majerus 1998). Be-
fore the Industrial Revolution, most peppered moths in the U.K. were light in color, matching the
color of the trees upon which the moths typically rest. During the Industrial Revolution, howev-
er, these trees became discolored by industrial pollutants. This accompanied a dramatic shift in
the distribution of wing-color phenotypes in U.K. peppered moths: the heretofore rare dark-
winged peppered moth came to predominate. When industrial pollution was curbed in the 20th
century, the trees returned to their earlier lighter color and the prevalence of dark-winged pepper
moths decreased.

The universally accepted explanation for this phenomenon amongst the biologists who have
studied it is that during the Industrial Revolution, peppered moths were subject to natural selec-
tion for darker colored wings. Because the trees became darker, peppered moths with light
wings became more visible to predators, and as a result, their darker-winged brethren became
more widely represented in the population. Does Fodor reject this explanation? Does he think
that it was some bizari@incidence that the color of peppered moth wings tracked changes in

the moth's environment? No. Fodor accepts that peppered moth wings, polar bear coats, and so

on, have evolved in roughly the ways that biologists have described. However, he denies that
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these evolutionary changes are adequaielinined by appealing to general laws of natural

selection:

| donOt doubt that there are explanations of why competitions between creatures with
different traits come out the way they do; but such explanations donOt work by subsuming
the facts they explain under general laws about the relative fitness of the traits.

(Fodor 2008, p.10)

Fodor doesn't deny that claims to the effect that certain traits were subject to natural selection are
sometimes true. He just thinks that such claims are merely descriptions of actual historical
events, rather than genuine explanations that support counterfactuals about what would have
happened had those events turned out differently. Moreover, he allows that there are underlying
counterfactual-supporting explanations of why those events occurred; it's just that those explana-
tions don't appeal to laws about natural selection, i.e. laws that quantify over a property that was
purportedly selectedr. Why? Because, Fodor argues, it's utterly implausible that there are

such laws, given the considerations about context-sensitivity discussed above. Although it might
have been adaptive for 19th century peppered moths to be dark, it's not always and everywhere
adaptive to be dark.

An analogy might help to clarify Fodor's point. It's widely agreed that the First World War was
precipitated by the assassination of the Archduke of Austria. Understood as a claim about actual,
historical events this is true, but it doesn't carry much modal force. Even if the Archduke hadn't
been assassinated, the political divisions in Europe at the time were such that it's highly plausible
that WWI would have been triggered by some other event. We might call an explanation of the
onset of WWI that appeals to the assassination of Archduke Ferdinand an 'actual sequence' ex-
planation, because it appeals to the precise sequence of historical events in the actual world. On
the other hand, we might call an explanation that appeals the political divisions in Europe a 'ro-

bust process' explanation because it shows how the outbreak of WWI was insensitive to certain
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actual events, i.e. it shows how the same outcome would have eventuated in many different pos-

sible worldé.

Fodor (2008) is best understood as arguing that the theory of natural selection provides actual se-
guence, but not robust process, explanations. He is not arguing for the patently false view that
there are no natural selective explanations because there are no natural peteetiva. Still,

his intended conclusion is extremely ambitious, for, as Sterelny & Griffiths (1999) point out, nat-
ural selective explanations are at least ofte#nded to be robust process explanations. For

example:

Our description of selection for tabbiness on feral Australian cats identifies a trend over
many possible evolutionary trajectories of that population; it does not specify the precise
character of the actual trajectory. Rather, the explanatory hypothesis is that many
features of the actual history are not critical to the fixation of tabbiness, but that selection

pressure -- predation on kittens -- is crucial.

(Sterelny & Griffiths 1999, p.84)

Does Fodor's argument support the conclusion that the theory of natural selection fails to provide

robust process explanations? [I'll tackle this question next.

3. The Reply

4. The distinction between 'actual sequence' and 'robust process' explanations is drawn from Jackson &
Pettit (1992), via Sterelny & Griffiths (1999). Much the same distinction is made by Sober (1984), as

well as many others.
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3.1 Groundwork

Although | attempted to explicate Fodor's argument in the previous section, the interpretative
project isn't yet complete, for there's a puzzling tension in the argument as it stands. When Fodor
first presents it, his argument implies that 'selection for' claims about natural processes are false.
Consider again the argument summarized in section 2.3, modified to incorporate the point just
made about Fodor's intended conclusion: If the theory of natural selection provides a robust
process explanation of the prevalence of traita population, there are true statements of the

form 't was selected for being A'. Such statements imply that certain counterfactuals are true.
However, there are no truthmakers for those counterfactuals. It follows that claims of the form'

was selected for being A’ are false.

This just seems wrong. Fodor allows that there are natural seleeti¢eses, so surely he

ought to allow that there are truths about the properties of naturally selected entities in virtue of
which those entities were naturally selected. The biological literature seems to be brimming with
uncontroversial, well-documented examples. Moreover, if one concedes on the basis of Fodor's
argument that all 'natural-selection-for' statements are false, it seems that one must also concede
that all sorts of other apparently uncontroversial 'selection for' statements are false. For example,
if Fodor's argument holds in the case of natural selective processes, it presumably alsa/holds,
tatis mutandis, in the case of Sober's selection toy. It seems uncontroversial that the balls that
passed through the partition in Sober's toy were selected for being small: Being siall is

those balls passed through. But, Fodor might argue, if this is true, it implies the truth of various
counterfactuals. What makes those counterfactuals true? Well, they're not true in virtue of the
intentions of any agents (the agent imagined to be shaking the toy can easily be replaced by some
non-intentional process). Moreover, they're not true in virtue of any laws about balls, holes or
shakingper se, since there presumably aren't any such laws. So it looks like Fodor's argument
would have us concluding that the balls weren't selected for being small. But this just seems
silly.
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Fodor recognizes this. He allows that although there aren't any laws about balls, holes or
shakingper se, there are laws that make the relevant counterfactuals true: "what grounds the
counterfactuals in SoberOs example is... not laws of selection [but of] mechanics" (Fodor 2008,
p.12). Fodor thereby avoids the unpalatable conclusion that the balls in Sober's toy were not se-
lected for being small. Although he's cagey about the details, Fodor apparently wants to make
the same move with respect to 'selection for' claims in evolutionary biology. At the very least, he
wants to allow that although there aren't any laws about the natural selection pétradfs

there are underlying laws that make natural-selection-for counterfactuals true. However, he
doesn't seem to recognize that this move renders his argument unsound. It's the falsity of the se-
lection-for counterfactuals purportedly implied by natural-selection-for claims that gets his argu-
ment off the ground. Specifically, it's the denial of the consequent of premise 2 that generates

the sequence of inferenceshydus tollens that delivers Fodor's conclusion.

Here's a diagnosis of the problem: Fodor wants to satisfy two competing desiderata. On the one
hand, he wants to claim that there are no truthmakers of natural-selection-for counterfactuals.

On the other hand, apparently concerned about the unpalatable implications of the claim that all
all natural-selection-for counterfactuals are false, he wants to allow that such counterfactuals are
true, albeit true in virtue of laws other than laws of selection. But of course there's a world of
difference between the claim that there truthmakers for natural-selection-for counterfactuals

and the claim that thergen't. Fodor can't have it both ways. If he goes one way and allows

that there are true natural-selection-for counterfactuals, then his argument, as it stands, doesn't
get off the ground. If he goes the other way and denies that there are such counterfactuals, then
he ends up with the bizarre view that, for example, the correlation between changes in the habitat
and changes in the wing color of peppered moths through the 19th and 20th centuries was a cos-

mic coincidence.
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One might reply that there are ways Fodor can change his argument to avoid this problem. As I'll
discuss shortly, | agree. But it's important to be clear that however the argument is changed,
premises 2 and 3 have to be abandoned. The foundation of Fodor's argument is the claim that
there are no laws of natural selection. He wants to get from this to his conclusion, a claim about
the explanatory status of the theory of natural selection, via premises concerning the truth of cer-
tain causal claims about selection processes. Specifically, he wants to appeal to Davidson's
(1980) principle of the 'nomological character of causality': Event A causes event B only if there
is a law of nature which entails that A causes B. But by doing so, his argument will end up en-
tailing that selection-for counterfactuals are false, which constitutes:eio of his argument.
Although Fodor spends much of his paper discussing the purported intensionality of 'selection
for' claims and the status of selection-for counterfactuals, these issues aren't merely irrelevant,

they're inimical to the argument that he wants to make.

For Fodor's argument to get off the ground, the link between the explanatory status of the theory
of natural selection and purported lack of laws of natural selection needs to be made tighter.

Specifically, premises 2 and 3 need to be abandoned, resulting in something like the following:

1'. If the theory of natural selection provides a robust-process explanation of why a given
trait z is prevalent within a given populatiprbecause it possesses trait A, there is a law
of natural selection of the form 'All As are are likely to be selected'.

2'. There are no such laws.

I'll say more about this argument later, but before finishing up with the first argument, it's impor-

tant to see that there are deeper reasons for its failure than those just adduced. I've pointed out
that the first argument winds up denying the truth of causal claims about selective processes. It
winds up denying, for example, that the balls in Sober's toy were selected because they're small.

| think that this is unacceptable, and so, apparently, does Fodor. But others might be made of
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sterner stuff. It will thus prove salutary to see why Fodor's first argument fails, regardless of the

bullets that one might be to prepared to bite.

3.2 Understanding 'Selection for'

As mentioned, Fodor thinks that his argument against the explanatory power of natural selection
is a natural extension of his earlier argument against teleosemantics. He thinks that both argu-
ments turn on the intensionality of 'selection for' locutions. In the case of teleosemantics, he

claims that appealing to 'selection for' locutions to explain intentionality is viciously circular:

[A] blatant sort of circularity infects typical philosophical discussions of evolutionary

theories of intentionality... '[S]elected for..." ... is intentional [sic.], and | donOt suppose

that intentionality can explain itself.

(Fodor 2008, p.3-4)

Fodor doesn't provide any reason to suppose that 'selection for' locutions involve intentional
(with-a-T) relations. He does argue that such locutions involve intensional (with-an-S) contexts,
and seems to think that this has implications for whether or not those locutions are about inten-
tional relations, but doesn't say whyOn the face of it, 'intentionality’ and ‘intensionality’ are

5. It's hard to sustain the impression that the occurrence of 'intentionality’ in the quote is a mere typo
when faced with repeat occurrences, such as: "the intentionality [sic.] of selection for makes trouble for

adaptationism as such" (Fodor 2008, p.15)
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entirely distinct; one is a metaphysical notion, the other serha®if there is a circularity in-

fecting teleosemantics, it's certainly not blatant.

The point | want to highlight here, though, is that, whatever his reasons, Fodor clearly thinks that
there's a kind of ineliminable anthropomorphism associated with 'selection for' locutions. When
biologists claim that the polar bear's coat was selgatdts warmth rather than for its heavi-

ness, they seem to be suggesting that the warmth of the coat was in somesefegewhile

the heaviness was unintended. Fodor's view seems to be that this intentional or teleological as-
pect of 'selection for' can't be expunged from natural selective explanations, hence such explana-

tions are not genuinely naturalistic.

By taking this route, there's a danger of running into the dead-end of ordinary-language philoso-
phy. Although the term 'selects’ is ordinarily applied to a kind of intentional action, the term has
been co-opted by biologists to refer to a particular kind of non-intentional physical processes.
The term 'selection’ is a theoretical term in biology, and isn't beholden to pre-theoretical semantic
intuitions about intentional selection. So long as biologists have a clear understanding of what
they mean by 'selection’, they should never be in the position of defending their use of the term
from arguments to the effect that 'selection’ applies to intentional actions -- just as physicists
should never be in the position of defending their use of the term 'force' from arguments to the
effect that 'force' applies to agentive actions. Fodor should be particularly sensitive to this point,
given that he spent much of his earlier career defending the explanatory utility of employing
'mentalistic’ vocabulary to describe the operation of cognitive mechanisms from the otiose re-

strictions of ordinary language philosophers.

6. Although some standard examples of intensional contexts are also about intentional relations (e.g.
belief attribution), somegrima facie, are not (e.g. explanatory claims). Although explanatory claims are
intentional insome sense -- the sense in which all meaningful uses of language are -- they're not in

generalibout intentional relations.
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On the other hand, it would be entirely in keeping with the general attitude exhibited in his recent
(2008) paper for Fodor to claim that biologigt&'t have a clear understanding of what they
mean by 'selection’. He comes closest to this view when he discusses, and rejects, Darwin's anal-

ogy between artificial selection and natural selection:

[O]n the face of it, the mechanisms by which breeding and evolution operate could hardly
be more different. Howould a studied decision to breed for one or other trait be 'the

very same thing' as the adventitious culling of a population?

(Fodor 2007, }11)

An aside before tackling this view head-on: The scientist's practice of appropriating ordinary
concepts in order to draw analogies between familiar and novel phenomena is a crucial but risky
one. Our understanding of the old can facilitate, but also distort, our understanding of the new.
Although Bohr's model of atomic structure was accurate and enlightening in many respects, con-
ceptualizing electrons as being like little planets orbiting around a sun is also misleading. To
avoid being misled by a scientific analogy, one cannot take it at face value; one has to understand
therespects in which the analogized structures are similar, as determined by the underlying

theory.

Darwin was sensitive to the potential for the term 'selection’ to mislead. At the urging of Alfred

Russel Wallace, he introduced Herbert Spencer's phrase 'survival of the fittest' into later editions
of "The Origin of Species'. He agreed with Wallace that this phrase avoided the anthropomorphic
connotations of 'natural selection'. However he continued to use the latter phrase because of the

communicative and explanatory power of the analogy to artificial selection:

| have called this principle, by which each slight variation, if useful, is preserved, by the

term natural selection, in order to mark its relation to man's power of selection. But the



17.

expression often used by Mr. Herbert Spencer, of the Survival of the Fittest, is more

accurate, and is sometimes equally convenient.

(Darwin 1859, p.77)

Fodor apparently thinks that biologists have been misled by the power of Darwin's analogy. He
thinks that although we can make sense of the notion of 'selection for' when we're talking about
agents selecting for the contents of their intentions, we can't make sense of the notion when we're
talking about non-intentional processes such as natural selection. Natural selection doesn't select

for anything; it just selects simpliciter.

This is just a misunderstanding. To see why, first consider what it could mean to say that natural
selection involves selection but not selecti@n Fodor seems to think that the distinction be-

tween 'selection’ and 'selection for' corresponds to a distinction between different kinds of physi-
cal processes. Whatever Fodor has in mind here, it's certainly not Sober's distinction between
'selection of' and 'selection for'. Sober's distinction is not a distinction between different kinds of
processes, but rather a distinction between different aspects of a given selection process. Charac-
terized very abstractly, a selection process in the relevant, non-intentional, sense involves (i) a
population that can be partitioned into distinct sub-populations (‘variants'), on the basis of

whether or not members of the population possess a given property, and (ii) an ongoing event or

process (a 'filter) that disposes one variant to increase in prevalence relative td.another

7. Note that my goal here is not to provide a constitutive definition of a selection process, but rather to
characterizes a family of processes by providing a schema that might be filled out in various ways. As
such, the schema I've provided makes various idealizations and simplifications that would have to be
modified to characterize a more specific kind of selective process. For example, | assume that variants
are binary, i.e. distinguished by the possession or lack of a given property. Moreover, | gloss over the
distinction between selection of individuals and selection of reproductive types. These aspects of the
schema would have to be filled out to accommodate, for example, the natural selection of biological
organisms. It's also important to bear in mind here that selection is only one of the central theoretical
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What Fodor seems to have in mind when he talks about seletj@lirizer is a process where-

by some variant isctually caused to increase in prevalence, but not in virtue of the property that

is distinctive of that variant. The variant increases in prevalence as a result of certain causes, but
those causes are a congeries of distinct phenomena, which aren't any more likely to impinge on
one variant than another. That they did in fact impinge on one variant but not the other is just an
improbable fluke. What Fodor is imagining here is a process in which a variant increases in
prevalencebut not because it is that variant. In the context of evolutionary biology, this de-

scribes the phenomenon of random drift. This sort of process doesn't qualify as selection in
Sober's sense because it isn't a process whereby difilieres a given variant to increase in

prevalencg

concepts of the theory of natural selection; I'm focussing on it here for a specific expository purpose, not

to characterize natural selection in general.

8. One might worry that whenever a population changes, we can always identify a variant that was
caused to increase in prevalepogr facto, by identifying some arbitrary sub-population thetually did

increase in size. We can then identify the filter as the disjunction of the congeries of causal processes
mediating the increase in the prevalence of that variant. This might seem to count as a selection process
in the sense described -- in which casge change in a population counts. But remember that what
individuates a variant is the possession of a certain property. If we attempt to individuate a variant by
appealing to the property 'being a sub-population that increased in size', then we're faced with the
guestion of what that sub-population is. If we don't have an independent answer to that question, we
haven't identified a determinate property and we're stuck in a regress. If we do, then we have identified a
genuine property that individuates a variant. The question then arises as to whether the filter at issue
disposes that variant to increase in prevalence. In the case of random drift, the answer will be 'no’, since
the congeries of causal processes that comprise the 'filter' doesn't in general dispose the variant to increase

in prevalence; that the variant did increase in prevalence was just a fluke.
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The upshot of all this is that a purported selection process that doesn't involve sgledigha
selection process at all. To identify certain objects as having been selected without identifying

the properties in virtue of which they were selected is not to identify a process of 'saliastion
pliciter’ -- it's just a failure to completely specify the nature of the selection proCessa

Fodor, it's just not the case that natural selection involves sele@tioficiter, while artificial

selection involves selectighr. Both processes are selection processes, which is to say that both
processes involve variants that are disposed to increase in relative prevalence as a result of a cer-
tain filter. If a variant increases in relative prevalence because of the property that individuates

the variant, the variant is said to have been selgetdthving that property.

I'll address concerns about whether this notion of 'selection for' is intensional in a moment, but |
first want to point out that even if it is, this has nothing to do with intentionality. Recall the earli-

er example of Granny selecting for red zinneas. On Fodor's view, the claim that '‘Granny selected
for red zinneas' is intensional because of Granny's intentions vis-a-vis her zinneas. To see what's
misleading about this view, suppose Granny discovers that red zinneas and only red zinneas
exhibit a particular pattern of leaf development after germination, pattern X. To select for red
zinneas, Granny finds it more efficient to weed out the plants that don't exhibit pattern X before
letting them mature. Now, there's a clear sense in which Granny is selecting for red zinneas.
This is the ordinary, colloquial sense of 'selection’: Granny is weeding plants without pattern X
because she wants red zinneas. But in the non-intentional, non-anthropomorphic sense of 'selec-
tion' that's at issue when we're taking the analogy between natural and artificial selection serious-
ly, Granny is not selecting for red flowers. It's just not the case that red zinneas increase in
prevalence because they have red flowers; they increase in prevalence because they exhibit pat-
tern X. Red flowers might be what Granny wants, but detecting red flowers isn't the mechanism

by which Granny gets what she wants.

Thus to suppose that the intensionality of 'selection for' locutions has anything special to do with

the intentionality of selective agents is just to conflate distinct notions of selection. Any inten-
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sionality associated with 'selection for' locutions in fact arises because such locutions typically
involve explanatory claims, and explanatory claims are intensional. The point here can be clari-
fied with the help of some insightful remarks by Lombard (1979). Lombard asks us to consider

the following causal claim:

4. The Titanic sunk because it struck an iceberg on April 14, 1912.

This seems true, but note thastruck an iceberg on April 14, 1912 is coextensive witaf-

ried Lady Astor among its passengers for the last time', and yet the following seems false:

5. The Titanic sunk because it carried Lady Astor among its passengers for the last time.

Does this provide a counterexample to the apparently uncontroversial view that causal contexts
are extensional? No. Whether we interpret 4 as being intensional or extensional depends on
how we interpret its logical form, for "extensionality is a matter of the validity of certain infer-
ences, and questions of validity involve questions of form" (Lombard 1979, p.414). Moreover,
how we interpret the logical form of 4 depends on whether we interpret 4 as being a causal claim
or an explanatory one. Causal claims concern relations between events, whereas explanatory
claims concern relations between facts. To interpret 4 as causal claim, we should interpret its
logical structure accordingly, by forming the gerundive nominalizations of the component state-

ments in 4, to obtain something like:

6. The sinking of the Titanic was caused by the striking of an iceberg by the Titanic on
April 14, 1912.

Of course, 'the striking of an iceberg by the Titanic on April 14, 1912 is not co-referential with
'the carrying of Lady Astor among the passengers of the Titanic for the last time'. The sentences

refer to different events. As a result, if we interpret 4 as having the logical structure of 6, as we
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should if we are to interpret 4 as a claim about a causal relation between events rather than an ex-
planatory relation between facts, then the problem of the purported intensionality of 4 simply

doesn't arise. Lombard summarizes the point as follows:

Causation is a relation between events; explanation relates facts. That is why causal
contexts are extensional and explanatory ones are not, in spite of the similarities in the

ways in which we express causal and explanatory relations.

(Lombard 1979, p.415)

Precisely the same point arises in the context of 'selection for' claims. Such claims are typically
intended to be explanatory claims abw#p selection processes turn out the way they do. For
example, the claim that polar bear coats were selected for being warm is an explanatory claim
about why warm polar bear coats predominate in polar bear populations. The claim that polar
bear coats were selected for being warm might be unpacked roughly as follows:

7. Polar bears with warm coats increased in prevalence because they had warm coats (as op-

posed to non-warm coats).

This is naturally interpreted as an explanatory claim, which expresses a relation between facts.
Interpreted in this way, the claim is intensional because the statements flanking 'because’ in
claims of this form can express distinct facts, even if those statements differ only in being com-
posed of intensionally-distinct-yet-coextensive predicates. For example, ‘polar bears with warm
coats had warm coats' and 'polar bears with warm coats had heavy coats' express distinct facts
even though 'warm coats' and 'heavy coats' are (locally) coextensive. As a result, 7 might be true

while 8 is false:

8. Polar bears with warm coats increased in prevalence because they had heavy coats.
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However, 7 might be interpreted as a causal claim, expressing a relation between events. In that
case, one should interpret the logical form of 7 accordingly, by forming the gerundive nominal-

izations of the statements flanking 'because’, to obtain:

9. The increasing in prevalence of polar bears with warm coats was caused by the having of
warm coats by such polar bears.
This statement is not intensional, since 'the having of warm coats by polar bears with warm coats'
is not co-referential with 'the having of heavy coats by polar bears with warm coats'. Fodor's
problem of the intensionality of 'selection for' claims is a mirage, resulting from a failure to at-
tend (a) to the non-intentional notion of 'selection for' that's at issue when discussing natural se-
lection, and (b) to the the logical form of 'selection for' claims that's at issue when those claims

are interpreted as expressing causal rather than explanatory relations.

3.3 Mechanisms and Modality

Fodor's first argument fails. What about his second? Even if natural 'selection for' claims are
true, doesn't Fodor's second argument show that they're true in virtue of laws other than laws of
natural selection? Aren't natural selection explanations therefore merely actual-sequence expla-
nations that have little or no modal force? It's crucial to note that these questions turn on issues
in the philosophy of science concerning the nature of explanation. Specifically, they appear to
turn on the assumption that scientific explanations appeal to laws, in much the way envisioned
by the Deductive-Nomological (DN) model (Hempel & Oppenheim, 1988)na facie, this is

a problem for Fodor's argument, for as a recent introductory textbook on the philosophy of sci-
ence put it, the DN model "is now dead" (Godfrey-Smith 2003, p.191).

Perhaps anticipating concerns about the adequacy of the DN model, Fodor has, in conversation,

denied that his view turns on issues about explanation. The purpose of his appeal to laws of na-
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ture is not to make a point about explanation, he claims, but rather to make a point about causa-
tion. But as we've seen, Fodor runs two arguments together. One argument implies that causal
claims about natural selective episodes have no truthmakers. Recognizing that this is problemat-
ic, Fodor appeals to a distinct argument according to which claims about natural selective
episodes do have truthmakers, but are not explained by the theory of natural selection. It is this
latter argument that I'm now evaluating, and that argument presupposes that scientific explana-

tion proceeds by appealing to laws of nature roughly in the way envisioned by the DN model.

| won't enumerate the failings of the DN model here, since the details can be found in any in-
troductory textbook. However, | will attempt to place the DN model in historical context by sur-
veying some major developments in 20th century philosophy of science. The DN model
emerged from a philosophical milieu dominated by logical positivism. Positivism had certain
characteristic motivations and methodologies, and these were reflected in the DN model. The
positivists sought to provide a normative account of scientific inference, rather than a close de-
scriptive analysis of how scientific explanations actually proceed. Insofar as they did pay heed
to actual science, they focussed almost exclusively on physics. The methodology of positivistic
philosophy of science was informed by the emerging tools of formal, axiomatic languages. This
resulted in a particular construal of scientific theories, namely the 'syntactic view', according to

which theories are sets of deductively connected sentences in a formal language.

Although positivist views about the nature of scientific theories and explanation are perhaps still
the received view in many areas of philosophy, they're regarded by most contemporary philoso-
phers of science as historical curiosities. Since the middle of the 20th century, philosophers of
science have become increasingly interested in providing descriptive, historical accounts of how
science works. Moreover, their attention has shifted from physics to a range of other sciences
besides, such as biology and psychology. These changes in focus have accompanied changes in
how scientific theories and explanation are understood. Many philosophers reject the syntactic

view of theories in favor of a 'semantic' view, according to which theories are understood not as
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sets of sentences in a formal language, but as models, i.e. the abstract structures that provide an
interpretation of those sentences. While the status of the semantic view is controversial, it is not
controversial that science employs a range of representational structures other than formal lan-
guages for explanatory purposes. In particular, philosophers now recognize the pervasive use of
models in science -- a rather heterogeneous class of structures including physical models, scale
models, mathematical models, and sd-6Fhe positivistic construal of a theory as an explicit,
well-defined set of sentences is now regarded by many as an instrumental reification at best. Itis
widely agreed that theories are more accurately characterized as loose collections of models re-

lated by family resemblance (Giere, 2004).

While scientific models employ generalizations that play an explanatory role, such generaliza-
tions often fail to satisfy the traditional criteria for lawhood; for example, they often are not uni-
versal in scope, are subject to exceptions, refer to particulars, and so on. This seems to be espe-
cially true in the 'special sciences'. Bracketing technical problems internal to the DN model,
post-positivist philosophers of science have found the DN model descriptively inadequate to ac-

count for how a great deal of scientific explanation actually works.

Early dissenters from the DN model of explanation emphasized the importaegadinecha-

nisms in explanation (Railton, 1978; Salmon, 1984):

Knowing enough to subsume an event under the right kind of laws is not... tantamount to
knowing the how or why of it. What is being urged is that DN explanations making use of

true, general, causal laws may legitimately be regarded as unsatisfactory unless we can

9. There are controversies about precisely how the formal models appealed to by proponents of the
semantic view of theories relate to scientific models. Not wanting to be distracted by these debates here, |
simply note that the two notions of models are at leasteprually distinct, and ought not to be

conflated.
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back them up with an account of the mechanism(s) at work.

(Railton, 1978, p. 208)

This early work paved the way for a wealth of contemporary work on the nature of causal and
mechanistic explanation. There is an emerging consensus that most explanations, particularly in
the special sciences, do not appeal to laws on the positivist construal; rather, they proceed by
providing models of the underlying causal mechanisms that sustain those regularities (see, for
example: Bechtel & Abrahamsen 2005, Machamer 2000).

This view is vividly articulated in the context of psychology by Cummins (2000), who argues
that psychological explanation does not involve subsumption under law because psychological
laws are simply 'effects', and these effects themselves stand in need of explanation, so cannot
provide explanations. What serves as an explanation in psychology is, according to Cummins,
an account of the type of mechanism that produces the effect. As Cummins puts it:

In psychology, [laws] are almost always conceived of, and even called, effects. We have
the Garcia effect, the spacing effect, the McGurk effect, and many, many more. Each of
these is a fairly well-confirmed law or regularity (or set of them). But no one thinks that
the McGurk effecexplains the data it subsumes. No one not in the grip of the DN model
would suppose that one could explain why someone hears a consonant like the speaking

mouth appears to make by appeal to the McGurk effect. That et McGurk effect.

(Cummins 2000, p.119)

The role of laws in explanation has been questioned even in physics, traditionally regarded as a
stronghold of DN explanation. Many philosophers argue that physical laws, if understood as ex-
ceptionless universal generalizations, are either false or vacuously true (Cartwright 1983, Giere
1988). For example, consider Newton's second fawma. As Giere (1988) points out, this

law on its own doesn't imply much of interest about any actual system; it simply asserts the pro-
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portionality of force to mass and acceleration. It's only when we interpret the law in terms of
some specific force function that it begins to acquire empirical content. For example, if we inter-
pretF as a restoring force, such thiat —kx, we obtain a general model for a simple harmonic
oscillator. Even so, we're still far from any specific empirical claims, for this model could be ap-
plied to many different kinds of oscillating systems, such as a pendulum with a small amplitude,
a mass hanging from a spring, the end of a cantilevered beam, a diatomic molecule, and so on
(Giere 2004). If we further specify thats the displacement of a mass on a spring and tised
measure of the stiffness of the spring, we obtain a simple model of system of the kind depicted in
Fig. 1. However, we need to make many idealizing assumptions before the model describes the
behavior of that system. These idealizations include (Giere 1988, p.69):

(a) The spring is subject to neither internal nor external frictional forces.
(b) The spring is without mass.

(c) The force-displacement characteristic of the spring is linear.

(d) The mass is subject to no frictional forces.

(e) The wall is rigid so the wall recoil due to motion of the mass may be neglected.

m
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Figurel: A simple system consisting of a mass on a spring, as described by Hooke's law (from Giere
1988, p.69).

Clearly these idealizations are not collectively true of any physical system. Insofar as the model

of a mass on a spring literally describes any system, it describes an abstract system. In order for
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the model to precisely describe the behavior of particular physical system, these various idealiza-
tions would need to be lifted and precisified. Thus Newton's second law isn't literally true of any
particular physical system; rather it's a general principle that encompasses a family of more spe-
cific models, which are obtained by specifying physical interpretations for various parameters.
These parameters don't deductively follow from basic principles, but are tuned for particular ex-

planatory purposes, and this typically involves an array of idealizations.

This background gives us a basis for assessing Fodor's second argument. Consider again the first
premise of that argument: If the theory of natural selection explains why a given trait was select-
ed for being A, then there are laws of natural selection abput £, i.e. laws of the form 'all

As are likely to be selected' (see Fodor 2008, p.9). That there's something pretty wrong here
should be clear. Consider an analogous claim made about Newtonian mechanics: If Newtonian
mechanics explains why the pendulum in my grandfather clock oscillates the way it does, then
there are laws about grandfather clogksse. Now, one might be concerned that I'm misrepre-
senting Fodor's positionyrely he doesn't think that natural selective explanations imply the ex-

istence of laws about particular traits. But take a look at what he says:

1tOs simply isnOt true, for example, that being big is in general better for fithess than being
small except when there are effects of interacting variables; or that flying slow and high is
in general better for fitness than flying fast and low except when there are effects of
interacting variables; or that being monogamous is in general better for fithess than being
polygamous etc except when there are effects of interacting variables.

(Fodor 2008, p.10)

Of course, one might reply that my analogy between laws of natural selection and laws of New-
tonian mechanics fails. Newtonian mechawies provide 'counterfactual-supporting' general-
izations about a type of system that my grandfather clock is an instapeevaded we fix cer-

tain conditions: that the pendulum is not broken, that the clock is wound so that the pendulum
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receives a constant source of energy, and so-on. But what's good for the goose is good for the
gander. If we're allowed to fix certain background conditions to allow Newtonian mechanical
explanations to get off the ground, surely we're allowed to fix certain background conditions to

allow natural selective explanations to get off the ground.

There are two main problems with the first premise of Fodor's argument. First, the premise ap-
peals to scientifigaws. As we've seen, the role of laws in scientific explanation is controversial.
Are there laws of natural selection? A better question is: Does it matter? What's really at issue
here is whether or not the theory of natural selection provides explanatory, modally-robust gener-
alizations. Debates about whether of not these generalizatidhsare laws run the risk of col-

lapsing into mere terminological quibbles, since there is little or no consensus about what it takes
for a generalization to count as a law. There are several traditional criteria of lawhood, to be
sure, but none of these are uncontroversial: some are violated by paradigmatic laws, others fail to
distinguish between explanatory and non-explanatory generalizations, and so-on (Woodward
2001). Again, the issue here is not about whether natural selective generalizations deserve the

honorific 'law', but about whether such generalizations are genuinely explanatory.

The second problem with the premise at issue concerns Fodor's criterion of what makes an expla-
nation a genuinelyatural selective explanation. Fodor allows that for any true natural selective
claim, there's some explanation of why it's true; he's just denies that the theory of natural selec-
tion explains why it's true. But Fodor's conception of what makes an explanation a natural selec-
tive explanation is problematic. Fodor seems to think, for example, that what makes an explana-
tion of why polar bear coats were selected for being warm a genuinely natural selective
explanation is that it appeals to laws that generalize over warmpeoats But this is like

claiming that what makes an explanation of why the pendulum in my clock oscillated in such-&-
such a pattern a Newtonian mechanical explanation is that it appeals to laws that generalize over
clock pendulumger se. | take it that this is clearly wrongheaded. What makes an explanation a

Newtonian mechanical explanation is that it appeals to the principles of Newtonian mechanics,
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just as what makes an explanation a natural selective explanation is that it appeals to the princi-
ples of natural selection outlined by Darwin (1859). To think otherwise is just to cenfuse

planandum with explanans™.

The first premise of the argument at issue thus ought to be revised to accommodate two points:

() that the question at issue concerns not whether natural selective explanations involve laws as
traditionally construed, but whether they involve a more inclusive class of explanatory structures,
namely modally-robust models; and (ii) that natural selective explanations aren't individuated as

natural selective explanations because of theiplananda, but because they employ principles

of natural selection. Revising the argument accordingly, it looks something like this:

1". If the theory of natural selection provides a robust-process explanation of why a given
trait  is prevalent within a given populatipnthere is a model employing natural selec-
tive principles that represents the conditions under whiatuld and would not have
been selected in the recent history of

2". There are no such models.

How does this argument fare? To begin with, there certataly to be natural selective models

that provide robust-process explanations. The biological literature produced over the past 150
years seems to be full of them. Since the emergence of the modern synthesis and quantitative
population genetics, biologists have provided mathematical models that employ the basic princi-
ples of natural selection to attempt to explain a wide range of phenomena, including speciation,

phenotypic polymorphisms, evolutionary arms-races, altruism, parental investment, and so on.

10. The general principles of Darwinian natural selection have been employed to explain a variety of
phenomena other than the distribution of traits in biological populations. These include the selectivity of
antibodies (Nossal & Lederberg 1958), the ontogeny of neural connectivity (Edelman 1987), the

evolution of culture (Dawkins 1989), even the structure of the universe (Smolin 1997).
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These models certainly seem to provide robust-process explanations, for any mathematical mod-

el represents whatould happen under changes in the model's varidbles

So why think that these models don't provide robust-process explanations? Fodor doesn't say.
As we've seen, he does discuss some caricatures of natural selective generalizations, but he
doesn't address any models that have ever appeared in the biological lifer@ficeurse,

Fodor thinks his argument shows thaprinciple there can't be natural selective explanations.

But we've seen that the argument fails. To recap: Fodor's argument, in whatever form it takes,
ultimately rests on the apparently uncontroversial premise that there are no laws of natural selec-
tion. If Fodor thinks that this premise has implications for the trutlusi:/ claims about selec-

tion, then he'll end up denying uncontroversial truths like ‘the balls in Sober's toy were selected
because they were small’, which he admits he doesn't want to do. On the other hand, if he thinks
that his premise has implications for the trutlxgflanatory claims about selection, then the

premise needs to be reinterpreted such that 'laws of selection' means roughly 'models of selection

that employ natural selective principles'. But then the premise is no longer obviously true. On

11. At least, a mathematical model describes what would happen in the abstract system that the model
literally describes. The extent to which the abstract system corresponds to any real system -- i.e. the
degree of accuracy of the model -- is a different issue, but it's not the issue that Fodor is concerned with. |
take that Fodor is not skeptical about #heuracy of natural selective models, but about whether such

models count as explanatory at all. To argue that natural selective models are inaccurate would
presuppose that they count as explanatory, and would require a methodology quite different from the kind

of armchair argument under consideration.

12. There's one exception: a brief remark about the use of models of heterozygote superiority to explain
balanced polymorphisms. As Fodor puts it, "this example cuts the wrong way since 'heterozygote
superiority' is itself thoroughly context dependentietimes it’s conducive to fitness, sometimes it’s not"

(Fodor 2008, p.10, my italics). This isn't just false, it's incoherent. Heterozygote supgriorita

situation in which heterozygotes are 'superior', i.e. fitter, than homozygotes.
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the contrary, a glance at the biological literature suggests that it's pretty obviously false, and

Fodor provides precisely no reason to think otherwise.

So far I've argued against the claim that therer be robust-process natural selective explana-
tions, but | haven't provided a positive account of how therde such explanations. There's

no reason at all to be skeptickds there can, but an account/efw there can would be more sat-
isfying. Such an account can be found in recent work on causal explanation by Jim Woodward
(2001, 2003). Woodward agrees with proponents of the DN model that causal explanation in-
volves showing how changes in the explanandum depend counterfactually on changes in the ex-
planans, but he has a more sophisticated account of how this is achieved. For Woodward, a key
feature that a generalization must have to feature in a genuine causal explamatiotuisce,

where "a generalization is invariant if and only if it would continue to hold under some range of

physical changes involvingzerventions" (Woodward 2001, p.4).

An intervention is, very roughly, an idealized experimental manipulation carried out in order to
ascertain whether some variable X is causally related to some other variable Y. The notion of an
intervention is related to Mill's method of difference: to find out whether X causes Y, one per-
forms an experiment in which one holds constant all the variables other than X that might be cor-
related with Y, and tests whether changes in X are correlated with changes in Y. The details of
Woodward's account of interventions are spelled out at length in his (2003), and need not con-
cern us here. However, two characteristic features of interventions are important to note. First,
an intervention is a physical process that needn't involve human agency; as Woodward put it,

there can be 'natural experiments'. Second, an intervention needn't be practically*possible

13. Fodor claims that natural selective explanations aren't robust because "natural selection canOt control
for confounding variables; it has no access to the method of differences” (2008 p.11). But 'controlling for
confounding variables' is a scientific methodology employed for the epistemic purposes of agents.

Natural selection has no access to the method of differences any more than it has access to, say,
nonparametric regression analysis. But this isn't a feature of natural sebectienit's a feature of any
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As mentioned, a generalization is invariant when it would hold under a certain range of interven-
tions. To illustrate this point, consider the ‘common cause' situation illustrated in Fig.2, where
changes in the variable X are correlated with changes in variables Y and Z. The variables Y and
Z are also correlated, but only via changes in X. A generalization describing the relationship be-
tween X and Y is invariant under interventions on X, since it would still hold under such inter-
ventions. However, a generalization describing the relationship between Y and Z is not invari-
ant, since it would no longer describe the relationship under interventions on Y that involve hold-

ing X constant.

Figure2: Two variables, Y and Z, with a common cause, X.

For Woodward, explanation involves showing how changes in one variable depend on changes

in another other variable by providing generalizations that are invariant under a relevant range of

physical process that doesn't involve the intentions of experimentalists. The relevant question doesn't
concern whether an experimentalistually did control for the confounding variables of a given selection

process, but whether some physical process! have intervened to control for those variables.
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interventions. For example, we can explain how changes in Y are correlated with changes in X
by appealing to the generalization that describes the correlation between X and Y because that
generalization is invariant. However, we can't explain changes in Z by appealing to changes in Y
because the generalization describing the correlation between Y and Z is not invariant: it breaks

down under interventions on Y.

Note that | appealed to a 'relevant range' of interventions. This is a crucial aspect of Woodward's
account. For a generalization to count as explanatory it need not be invariant/Upagible
interventions. To illustrate the point, recall the example of Hooke's law discussed earlier.
Hooke's lawF = —kx, describes an abstract system that is characterized by certain idealizations.
Suppose we wish to use Hooke's law to describe changes in the lewndth particular type of
spring,S. To do so, we relax some of the idealizations to obtain a more complicated but accurate
model of Hooke's lawi/. Moreover, suppose that springs of typean only withstand exten-

sions within a particular range, say wheis in the intervaly;, x,]. Below this limit, the spring

no longer compresses, while above it the spring breaks. The generalizaitrus invariant

only within a certain range of possible interventions, namely interventions that don't cause the
spring to extend beyond the interval just mentioned. Beyond this range of interventions, the gen-
eralizationH will break down. H might also break down under certain changes in background

conditions that aren't explicitly mentionedziy’.

14. How do we determine the 'relevant range' of interventions, i.e. the conditions under which a given
generalization is invariant? Some purchase on this question might be provided by recent accounts of
mechanistic explanation (e.g. Bechtel & Abrahamsen 2005; Machamer 2000). One might think that a
central function of a mechanistic model is to limn the conditions under which a given generalization is
invariant. So, for example, Mendel's 'law' of independent assortment is widely agreed to be explanatory,
but it of course has numerous exceptions. The suggestion here is that mechanistic models of chromosome
structure and cell division limn the conditions under which Mendel's law is invariant. According to this
admittedly sketchy view, it's not Mendel's laer se that's explanatory, it's the law conjunction with

certain mechanistic models that's explanatory.
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Thus although Woodward agrees with proponents of the DN model that explanatory generaliza-
tions must be modally robust, he denies that this robustness need be unconstrained. This points
to a crucial difference between explanatory generalizations as Woodward understands them, and
laws of nature as traditionally construed. For Woodward, what makes a generalization explana-
tory is invariance. The various other criteria for lawhood identified by the positivists are, on
Woodward's view, of little relevance for explanati@n se. A generalization can be explanatory
even if it has exceptions, even if it makes reference to particulars, and even if it is not part of a

systematic or unified theory (Woodward 2003, p.6).

Thus on Woodward's view, we can distinguish between generalizations that are invariant under a
wide range of interventions (such as generalizations that appear in fundamental physics), and
generalizations that are invariant under a narrower range of generalizations (such as those that
appear in the special sciences). However, this isn't a categorical difference but a difference in
degree. Moreover, it's not a difference in degree of explanatory power but in range of

application.

In his (2001) paper, Woodward applies his account of explanation to biological explanations. He
shows how various biological models, including natural selective models, satisfy the criteria of

his account. For example, he writes:

[Models employed in population genetics] allow us to see what the maintenance of
polymorphic equilibrium depends on and how the equilibrium frequency would be
different in various ways, depending on the relative fithess of the heterozygote in

comparison with two homozygotes.

(Woodward 2001, p.8)
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In a strange twist of logic, Fodor has claimed that although one might try to get around his argu-
ment by appealing to complicated stories from the philosophy of science, this sort of move in
fact vindicates his argument by showing how desperate the alternatives are (pers. comm.).
Stripped of its rhetoric, the objection here seems to amount to the complaint that the account of

scientific explanation I've presented heredaplicated.

The first point to note in response is that complexity is often in the eye of the beholder. It might
seem to Fodor that contemporary accounts of scientific explanation are more complicated than
the positivist accounts that are accepted as the received view in the areas of philosophy that he's
most familiar with. But there's an obvious explanation of this: Fodor is more familiar with those
areas of philosophy. A related point is that the apparent complexity of a theory depends on how
the theory is described. Here's one way of putting my objection to Fodor's argument: the theory
of natural selection evidenthipes employ invariant generalizations. One might complain that

this doesn't communicate much to someone unfamiliar with the relevant theoretical apparatus,
but an analogous complaint can be leveled at Fodor: the theoretical machinery he presupposes
isn'tgiven, it's set of assumptions peculiar to the hermetic cabal of 20th century analytic

philosophers.

Second, and more importantly, even if the account of explanation I've appealed to is complicat-
ed, this alone provides no reason to think that it's/met Perhaps Fodor's argument is motivat-

ed by considerations of parsimony. But to think that parsimony directs one to choose simple the-
oriesper se is just a misunderstanding; parsimony directs one to choose the simpler of two
equally explanatory theories. And the only alternative account of explanation that seems to be

on the table is regarded by most philosophers of science as of merely sociological interest.
Fodor's complaint might have some bite if accounts like Woodward's were not independently
motivated. But the worry that post-positivistic accounts of explanation were developed in order

to avoid the consequences of Fodor's (2008) argument is not one that we need to take seriously.
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Finally, and perhaps most importantly, my objection to Fodor's argument doesn't depend on the
adequacy of any particular account of scientific explanation drawn from the philosophy of sci-
ence. Although I find Woodward's account highly illuminating and plausible, I've appealed to it
here primarily for illustrative purposes. What's ultimately wrong with Fodor's argument is not
that it's incompatible with any particular philosophy of scientific explanation, it's that it's incom-
patible withthe way science actually works. The theory of natural selection is one of the most
powerful, insightful an@xplanatory theories ever devised. A condition of adequacy on an ac-
count of how scientific explanation actually works is that it elucidates the explanatory power of
natural selection. Fodor apparently thinks that an account of explanation derived from the arm-
chair might establish that the theory of natural selection is not explanatory. This grants too much
to the powers of priori ratiocination. One mightipulate a construal of 'explanation’ according

to which the theory of natural selection is not explanatory, but this would just be to change the

subject.
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