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Introduction

Analytic philosophy of science has frequently sought to create

straight lines and polished surfaces where we would otherwise

have rough edges and distorted reflections. The underlying

(and usually unstated) assumption is that those straight lines

are the type of thing that science must be, and that in so

systematizing scientific work, we do it some service.

Science, alas, has seldom easily yielded itself to the task.

It constantly smudges the philosopher's tidiest distinctions,

and dents the most monolithic of philosophical

characterizations with seemingly inevitable counter-examples.

It becomes infuriatingly elusive for the analytic philosopher

to try to say the type of thing that science is . On those

rare occasions on which such an effort seems to succeed, we

are left with a bare geometric landscape suspended in logical

space. And in that space we might ask, "Where have the

scientists gone?  Where, indeed, has the science gone?"

The philosophy of scientific explanation is no exception to

this unfortunate habit. Time and again, philosophers have

tried to squeeze scientific explanation into a neat square

mold, and in so doing distort it so perversely that it comes

out looking nothing like that which the practicing scientist

might identify. This seems to beg an unspoken question: what

if scientific explanation isn't the type of thing bound by
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immutable logical rules? What if scientific explanations have

no single common form which we can express in four or five

lines of neat symbolic logic?

The Problem

This I see as being the primary failure of most theories of

scientific explanation. They treat the question of

explanation as if there were some thing that we are trying to

uncover – some immutable essence that, if properly

articulated, would lay scientific explanation bare on the

autopsy table of philosophy. This essentialism seems to me

both unjustified and unjustifiable. It presupposes that

scientific explanation is one thing and one thing only, and

that the task of the philosopher is to uncover what type of

thing that is, and to describe the necessary and sufficient

conditions for its existence. To do so is to horribly mis-

specify the question. It disembodies scientific explanation

from the scientist, and in so doing leaves out the single most

important factor.

The practice of science is a human affair, and a theory of

scientific explanation must be similarly human if it is to be

successful. It must take into account not only an arrangement

of facts and theories about the world, but also the

relationship of those facts to an observer. For without the

observer, there can be no explanation. To remove humanity

from the equation is to suppose that explanation is some thing

existing in the world a priori , waiting to be discovered. To

characterize it as such is not only counter-intuitive, but

ridiculous. To whom would such an explanation be explanatory?

If the answer is "to no one", then in what sense could we call
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it an explanation at all? Explanation is not a property of

facts, theories, or phenomena. Rather, it is a role (or set

of roles) that facts, theories, and phenomena play. And the

success with which they play that role is dependent entirely

upon the explanatory requirements of the observer.

Van Fraassen's Pragmatic Theory

In The Scientific Image , Bas van Fraassen (1980) provides the

philosophy of scientific explanation with its first glimpse of

that which it had been so badly lacking: context. He

demonstrates that explanation is not the type of thing for

which we can provide a priori justification. Rather, for an

explanation to occur, it must fit a certain context. This is

most easily demonstrated by simple contingent propositions:

i.e. , "It is snowing." The truth or falsity of the

proposition depends entirely upon the context in which it is

uttered, and not upon the internal contents of the proposition

itself. Explanation operates similarly. Facts, theories, or

phenomena do not "contain" explanatory power. Rather, they

can do explanatory work or assume explanatory roles in

response to what van Fraassen calls a "why-question". For

instance, the statement "it is snowing" may serve a typical

observer as an explanation for the question "why is the road

slippery?", but perhaps not for the question "why did the cake

burn?"

However, the why-question is not the only factor which

determines whether or not the answer is explanatory. We must

also understand the context in which the question is asked,

and the type of answer which we expect. "It is snowing" might

provide someone ignorant of the weather with an explanation
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for "why is the road slippery?" But a municipal planner might

require an answer such as "it was never scheduled for

plowing," while a physicist might require something like "it

has a low coefficient of sliding friction." In order to

satisfy this type of asymmetry, van Fraassen introduces the

"contrast class" ( X) and the "relevance relation" ( R). The

contrast class ( X) helps to specify what type of answer the

why-question ( Q) demands by contrasting the statement ( P) "the

road is slippery" with other conditions which could have been

the case, but were not. In our example case of the municipal

planner, X might include statements such as "the road is

slippery" contrasted with "the road is clear of snow." The

relevance relation ( R) simply requires that it would be

appropriate to the observer to place the word "because" before

any meaningful answer statement ( A) – that is, R indicates

that A is the type of statement which provides some relevant

reason for P to be the case instead of some other member of X.

So van Fraassen's theory of explanation can be summarized and

formalized thus:

Question (Q) : Why P in contrast to (the rest of) X?

Explanation : A in relation R to P (or, more simply, "because

A.")

Has van Fraassen Solved The Problem?

Van Fraassen's pragmatic theory of explanation is

unquestionably a step forward in the philosophy of

explanation. It acknowledges that explanation does not and

cannot occur in a vacuum. The ability of a statement to serve

as explanatory is clearly contingent upon what type of answer

the observer needs in order to satisfy the demands of a

particular question. But has van Fraassen solved the question
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of scientific explanation once and for all? Does he provide

us with enough context and consider the role of the observer

adequately to re-unite the philosophy of scientific

explanation with the practice of science? Are there other

flaws in his theory which would invalidate it?

I believe that we can say with assurance that van Fraassen is

doing the right sort of thing by introducing the importance of

context into his pragmatic theory of explanation. To do so is

to acknowledge that the type of thing which is considered

explanatory is contingent – contingent upon time, upon place,

and upon the epistemic vantage point and explanatory

requirements of the observer. One may, however, challenge the

assertion that the details of his argument satisfy our

intuitive grasp of explanation. Furthermore (and potentially

more troublesome), one might argue that it is not even

precisely clear what van Fraassen intends some of the details

of his argument to be. I shall attempt to explicate (and

dispel ) some such arguments below.

To begin, we may demand of van Fraassen some justification for

his acceptance of the assertion that an explanation is an

answer to a why-question. While the characterization of

explanations as such is neither original nor unique to van

Fraassen, acceptance of it is foundational to his entire

formal theory of explanation, and it is one for which he makes

absolutely no effort to provide support. Can we imagine

certain statements which would hold explanatory value without

relation to a question that could be formulated as a why-

question? Examination, however, demonstrates the issue to be

more semantic than substantive. Van Fraassen means to be
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offering a stipulative definition of explanation, not a

description. If there is anything descriptive to the

stipulation, it is a description of how we use the word

"explanation", not an attempt to describe the "thing" itself.

Rather than stating the type of thing that explanation is , van

Fraassen intends to capture our intuitive usage of the word –

a usage in both the philosophy of science and everyday

language which says that explanations are answers to why-

questions. It is precisely this intuitive usage of the word

that the philosophy of explanation has attempted to capture

and systematize (in order to formalize the intuition), and so

the stipulative definition seems appropriate and

unproblematic.

Additionally, one could argue that it is not clear whether

having an explanation is conditioned upon having actually

asked a why-question, or simply upon the possibility of asking

some why-question to which an answer would bear an explanatory

relation. In short, there may be some ambiguity over the

necessity of the order of precedence. Our intuition is that

"finding" an answer is predicated upon having already asked

some question. However, in the practice of science, this may

not always seem to be the case. Frequently, the answer and

question come upon us simultaneously. For instance, suppose

an entomologist discovers a new species of insect. The

entomologist observes the insect ingesting food by way of its

mouth parts, without ever having wondered about the purpose of

those parts. Here, a fact has been presented ("These organs

are for food intake") without a question ("Why does the insect

have these organs?") ever arising. Does this cause a problem

for van Fraassen – i.e., is it a case of explanation without a
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why-question?

Again, however, the answer proves to be semantic rather than

substantive. If our definition of "explanation" requires that

it be an answer to a why-question, then neither the fact of

the insect ingesting food through certain organs nor the

statement "These organs are for food intake" satisfy the

requirement for explanation until they are paired with the

question "Why does the insect have these organs?" They don't

become explanatory until the question is asked. Confusion

about this point originates in the mistaken idea that the

facts or statements are themselves the explanation, or that

"explanation" is some internal property of the facts. On the

contrary, the explanatory power of a fact is something that

can change drastically without any alteration in the fact (or

statement of the fact) itself. Explanation is the role the

fact plays, not "the thing the fact is". As such, it

shouldn't surprise us or offend our sensibilities to say that

the statement "These organs are for food intake" may not be

explanatory until someone asks the question "Why does the

insect have these organs?" By someone asking the question, a

new potential role has been created for the fact.

One point on which van Fraassen is at times ambiguous and

which has great potential for controversy is that of the

requirement of the truth of the explanatory fact or theory

( A). While van Fraassen is elsewhere quite vocal about his

opinion of truth and scientific realism, he is surprisingly

silent on the subject while explicating his pragmatic theory

of explanation. In describing the explanatory statement, he

states the requirement that the explanatory proposition "says
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that A is true" (van Fraassen 144). In their response to van

Fraassen's pragmatic theory, Kitcher and Salmon slightly

restate the requirement as " A is true" (Kitcher 318).

However, these two statements (though they differ little in

syntax) may be enormously different in meaning, and may

consequently place entirely different conditions upon

explanation. What precisely does van Fraassen mean when he

claims that an explanation "says that A is true"? Does he

mean that A is actually true (as Kitcher and Salmon imply), or

merely that the explanation asserts  that A is true?

This very question has led other philosophies of explanation

into grave problems. Hempel and Oppenheim (1948) claim that

for an explanan to be empirically adequate (and therefore to

serve an explanatory role), the sentences which constitute it

must be true. This leads them to the odd conclusion that if

we later discover one of the sentences in an established and

accepted explanation to be false or highly improbable that

"the account in question is not – and never has been – a

correct explanation" (Hempel 248). This forces them to draw a

distinction between "correct" or "true" explanations and

merely "potential" explanations (potential explanations being

explanations for which we cannot provide adequate empirical

justification for the explanans to be true). This requirement

for truth (and I believe that we can take Hempel and Oppenheim

to mean "truth" in the strong metaphysical sense) opens the

question of explanation to a massive epistemological

conundrum. Now, in order to justify explanatory sentences as

being "correct" explanations, we also need to be able to

demonstrate their veracity, which forces us to also solve the

question of scientific realism before we can even approach the
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question of explanation in any sensible way. How else are we

to tell whether an explanation is "correct" or merely

"potential"? Despite their best efforts to the contrary,

Hempel and Oppenheim have left us with a theory of scientific

explanation that is conditioned upon the epistemic vantage

point of the scientist and the ability of the scientist to

prove facts or theories to be "true" in the strong sense of

the word.

However, I believe that (despite Kitcher and Salmon's

rephrasing) van Fraassen's requirement of truth is actually

something quite different. He doesn't claim that A must be

true; rather, he requires the much weaker condition that the

explanatory sentence says that A is true. Put more precisely,

I think we can say that there is a requirement that the

observer believes that what A states is empirically adequate

with respect to the question (Q) . This belief is entirely

independent of the "actual" truth of the fact or theory

expressed by A. I don't even think that we can implement a

further requirement that the observer's belief in the

empirical adequacy of A needs to be justified by some external

standard. Whatever the justification for the belief, if an

observer believes A to be empirically adequate with respect to

the question ( Q) , then A is capable of playing an explanatory

role in providing an answer to the why-question.

Later in his paper, van Fraassen makes remarks which address

this point, albeit indirectly. With regard to our theoretical

background presuppositions in asking a why-question, he says

"we must distinguish carefully what a theory says from what we

believe when we accept that theory... The epistemic
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commitment involved in accepting a scientific theory, I have

argued, is not the belief that it is true but only the weaker

belief that it is empirically adequate" (van Fraassen 150,

italics his.) While van Fraassen is explicitly addressing

theoretical presuppositions at this point, I think he would

say the same for the truth requirements of any explanatory

theory. He would probably additionally extend the idea to

include explanatory "facts" – statements about empirical

entities. The requirement is not that the observer believe

those facts to be true in any deep metaphysical way, only that

the observer is able to justify to themselves the empirical

adequacy of those facts with regard to Q.

In order to capture certain other of our intuitive instances

of explanation, I think we need to weaken van Fraassen's

restriction on the background presuppositions even further.

To say that we have empirically adequate grounds for a

background theory is to say that we have justified grounds on

which to believe the theory to be true. (Again, this belief

is independent of a requirement that the theory be "actually"

true.) Van Fraassen states that in order for a why-question

to arise, the question presupposes its topic to be true (143).

However, we are quite capable of introducing sensible why-

questions that contain obviously false presuppositions, but

for which we are still capable of providing adequate

explanations. For example: "Why did Lancelot go mad?" The

question presupposes that there was such a person as

Launcelot, and that he went mad. Virtually no observer would

believe these presuppositions to be true, nor would they ask

the question with the assumption that the topic is true. And

yet even an observer who rejects the question's presupposition

that there was such a person as Launcelot but who has some
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familiarity with Arthurian legend could offer the explanatory

answer "Because his love for Guinevere was unrequited." This

certainly seems like an answer which stands in the right

relevance relation to Q, and provides a direct explanation to

the question. However, there seems to be no requirement that

the observer believe in the truth of either the question or

the answer in order for explanation to take place.

There is a distinction here to be made: there may be a

requirement that the why-question presupposes its topic to be

true, but that is not to say that the individual asking the

why-question (or the individual providing the answer) also

needs to presuppose the topic to be true. What is required is

that they treat the topic as true, and that they understand

what conditions would satisfy the relevance relation for that

question. Put differently, they understand the context in

which the question would be true, and consequently also

understand the requirements that the relevance relation places

upon a satisfactory answer.

This "softened" view of the truth requirement for the explanan

avoids Hempel and Oppenheim's problem of having to sort out

"potential" explanations from "correct" or "true"

explanations, and leaves us with something that can apply

consistently to all cases that we can call explanatory.

However, it also introduces problems of its own. Foremost of

these is the problem of relativism.

Accusations of relativism are by no means new to pragmatic

philosophy, and yet the issue refuses to die. Wrapped up in

the objectivist's charge of relativism is an implicit
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equivalence of relativism with arbitrariness. In their

response to van Fraassen's pragmatic theory of explanation,

Kitcher and Salmon argue that the consequence of the pragmatic

theory is an "anything goes" theory of explanation (Kitcher

329), in which anything is capable of explaining anything

else. In short, pragmatic explanation is entirely arbitrary.

Whether this is a misunderstanding or a deliberate

misrepresentation, I don't know. What is clear is that it

leaves out an important element of pragmatism, which is

contingency.

The contingency principle states that the explanatory power of

some fact or theory is contingent upon the presuppositions of

the observer. Not arbitrary, and neither objective, but

contingent . Asking a why-question presupposes an already-

accepted set of background theories, as well as the type of

answer capable of providing an answer to that question. So,

for any particular observer asking any particular question,

the set of potentially explanatory answers must meet at least

three criteria: they must be believed to be empirically

adequate (which will be defined by the observer's criteria for

adequate justification with regard to Q), they must be

consistent with the background theories presupposed by the

question (though they need not necessarily be true), and they

must be the type of answer expected by the observer (they bear

the appropriate relevance relation to Q). Failure on any of

these counts will cause rejection of the fact or theory as

explanatory. As such, the set of potentially acceptable

explanations for any particular observer with regard to any

particular question are in fact quite limited, and not at all

arbitrary with respect to that observer.
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The troublesome phrase for the objectivist now becomes "with

respect to that observer". Isn't that what Kitcher and Salmon

mean when they moan that "anything goes"? Strictly speaking,

it is. And strictly speaking, anything does go. It is

entirely true that we can suppose no pair of facts or

theories that would not serve as explanatory for some

imaginary observer with the "right" epistemic vantage point

(with the possible exception of tautological or logically

contradictory sets of statements).

An illustration serves this point well: recall our earlier

pairing of the question "Why did the cake burn?" with the

answer "It is snowing." To the typical observer (i.e.,

humanity at large) there is nothing in the statement "it is

snowing" that bears any relevance relation to "why did the

cake burn?" However, some enumeration of background

presuppositions is in order. My mother is an avid collector

of kitchen gadgets. Not only does she constantly collect new

gadgets, but she conscientiously refuses to dispose of old

ones, no matter what their state of disrepair. Some of these

gadgets are banished to the dark recesses of seldom-opened

drawers, and other semi-functional devices are frequently

passed along to my siblings and me. I was the reluctant

recipient of an utterly pathetic kitchen timer. While it kept

time perfectly well in warm weather, exposure to cold caused

the spring inside of it to contract in such a way that the

timer moved more slowly. Inattention to this fact or

miscalculation of the ambient temperature in the kitchen

inevitably resulted in burnt food. A typical conversation

with my packrat mother would go something like this:

"How are things?"
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"OK, I guess. Although I burned Beth's birthday cake, and

she's plenty mad about it."

"Why did the cake burn?"

(Sigh...)  "Because it is snowing."

"Well, you need to learn to compensate for that sort of

thing."

For my mother, the statement "it is snowing" is an empirically

adequate explanation in an appropriate relevance relation to

the question "why did the cake burn?" For the snow plow

driver, the postman, or any of a number of other potential

observers, the same would probably not be true. These

individuals would lack the necessary background

presuppositions to be able to distinguish the contrast class

or see any relevance relation between the question and answer.

But this in no way detracts from the fact that the weather

serves an explanatory role for my mother. There is no further

"truth" to the matter – we cannot sensibly ask if the weather

is really explanatory in some deeper sense, as if there were

some metaphysical fact of the matter. Explanation exists only

in some context, and only  in relation to some observer.

To use Kitcher and Salmon's example: for the astrologer, the

alignment of the stars may indeed provide a satisfactory

explanation for the date of JFK's death. Kitcher and Salmon

find problems with this because they demand not just

explanations, but scientific explanations. They assume

scientific explanation to be a particular type of explanation,

and one which is itself a single context. In their own words:

"It seems more in keeping with van Fraassen's approach... to

understand that Sq and Sr are operating in a common context
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with a common body of background knowledge K determined

roughly by the state of science at the time" (Kitcher 318).

We could certainly argue whether or not it is the case that

there is a single state of science, or a true common body of

background knowledge between two scientific observers.

However, I don't think their point is damaging to van

Fraassen's argument. Van Fraassen is quite explicit that the

only difference between scientific explanation and "ordinary"

explanation is the body of information from which it draws to

provide answers. It is, he says, "an application of science"

(van Fraassen 153). So a criterion for scientific explanation

is that the facts and theories that it manipulates and the

background presuppositions from which it draws must be

exclusively of the sort that science would countenance.

Similarly, a criterion for astrological explanation might be

that the facts and theories that it manipulates must be

exclusively of the sort that astrology would countenance.

There will of course be certain overlap in the two bodies of

information; both will share data about the particular

locations of planetary bodies, etc. But both bodies of

information will also exclude other types of facts or

theories, and in including such information, we have changed

the type of explanation. We have not, however, changed the

fact of its being explanatory to some context. Neither have

we changed its form. The point is not to demonstrate that (if

Sq's background corpus contains astrological theory) the

account is "defective" (to use Kitcher and Salmon's term); the

point is to demonstrate that van Fraassen would classify it as

a different type of explanation. So, if in response to the

question "Why did JFK die on 11/22/63?" we tell the observer

( Sq) "Jupiter was converging with Aquarius", one of two things

will take place: our response will be considered non-
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explanatory (because Sq cannot meaningfully put "because" in

front of the answer), or it will be considered explanatory in

a non-scientific sense (because Sq can meaningfully put

"because" in front of the answer, due to background

presuppositions that include astrological theories – theories

excluded by the canon of information which science is willing

to credit.)

And so Kitcher and Salmon's problem with van Fraassen is

hollow. If it were possible to step "outside of context" in a

misguided effort to view explanation objectively, or to

compare different types of explanation, we would no longer be

able to locate the objects of comparison. Our very notion of

explanation necessarily presupposes contextual conditions.

Independent of that context, we would be utterly incapable of

identifying anything as explanatory. This precludes

explanation from being anything arbitrary. An explanation may

seem arbitrary to someone with a different epistemic

background than us (as in the cake example), but this says

more about the type of thing that we are than about the type

of thing that the explanatory statement is. Given a vantage

point from which we could view all others, it may seem true

that in explanation (scientific or otherwise), "anything

goes." But given the vantage point that we actually possess –

the one from which we actually ask why-questions, "anything"

most certainly does not go.

Conclusion

Bas van Fraassen's pragmatic theory of scientific explanation

gives us some hope of making sense out of the question "what

is explanation?" If properly understood and adequately

extended, it shuns hard lines in favor of fuzzy edges, and
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allows the scientific observer's context to determine the

shape of scientific explanation, rather than forcing

explanation into the type of tidy geometry preferred by

analytic philosophy. In so doing, it has yet another

desirable effect – it acknowledges the role of the scientist

in determining the shape of science. Whatever we may think of

it, science is a practice , and facts and theories play

explanatory roles within that practice. It is ultimately up

to the practitioner – the scientist – to determine how well

those facts and theories do so. And so van Fraassen has given

us something which his predecessors had not: a means of

letting the scientists back into science. For this,

philosophers and scientists alike should be grateful.
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