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The theory-ladenness of perception argument is not an argument at all. It is two clus-
ters of arguments. The first cluster is empirical. These arguments typically begin with a
discussion of one or more of the following psychological phenomena: (a) the conceptual
penetrability of the visual system, (b) voluntary perceptual reversal of ambiguous fig-
ures, (c) adaptation to distorting lenses, or (d) expectation effects. From this evidence,
proponents of theory-ladenness typically conclude that perception is in some sense
“laden” with theory. The second cluster attempts to extract deep epistemological lessons
from this putative fact. Some philosophers conclude that science is not (in any tradition-
al sense) a rational activity (Feyerabend 1975); while others conclude that we must radi-
cally reconceptualize what scientific rationality involves (Kuhn 1970; Churchland 1979).

This paper has two aims: First, to propose a framework for understanding the em-
pirical cluster of theory-ladenness arguments; and second, to begin to assess them.
Once we clearly understand the structure of these arguments—where they begin and
what they must show—much conventional wisdom about the significance of the psy-
chological data turns out to be false. In particular, the arguments from voluntary per-
ceptual reversal, distorting lenses, and expectation effects often carry unexpected
lessons for the theory-ladenness issue. The fourth empirical theory-ladenness argu-
ment, the argument from conceptual penetration, raises so many difficult issues that it
cannot be adequately assessed here; however, the issues that need to be addressed in
order for the argument to be evaluated are set in sharp relief.

1. The structure of empirical theory-ladenness arguments

Empirical theory-ladenness arguments typically employ some psychological phe-
nomena to show that observations are in some sense “theory-laden.” But the claim
that observation or observation reports are “theory-laden” is ambiguous. On one read-
ing, it is trivial—it amounts to no more than that observations are inevitably made in
terms of some conceptual framework or other. On another interpretation, theory-
ladenness involves the less trivial claim that all observations are in principle defeasi-
ble since the conceptual apparatus they employ might turn out to be faulty. And pro-
ponents of the theory-ladenness of perception seem to want to mean something more
radical and epistemologically charged.
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The most productive step to take at this point is to put aside metaphorical talk
about “theory-ladenness” and instead ask: What lesson are we supposed to extract
from the above psychological phenomena? If the psychological phenomena are to be
relevant to the breathtaking epistemological claims made by the parties to this debate,
then they will support one or more of the following theory-ladenness theses.

(T) Given a case of rational theory resolution, the
psychological evidence A the set of observations S employs
in deciding between B significantly different and competing
theories consists of C theory-neutral observations.

A: shows that inevitably, suggests that possibly
B: all possible, all actual, most actual, some actual
C: no, only some, primarily, only

Anyone wishing to take a position on the theory-ladenness issue needs to answer
four questions. (A), is the psychological evidence supposed to show that the observa-
tions made by proponents of competing theories are inevitably neutral or non-neutral,
or that there are features of our visual systems that if implicated in an episode of theo-
ry resolution would result in neutral or non-neutral observations?? (B), for what range
of theories is the theory-ladenness thesis supposed to hold? (C), given that any experi-
ment involved in the resolution of a scientific controversy always includes more than
a single observation, which (if any) of these observations are (or are not) supposed to
be theory-neutral? And (D), what is it for an observation to be theory-neutral?

With these questions in mind, we can formulate the various conclusions one might
want to draw about the role of theory-neutral observations in the resolution of scien-
tific controversies. For each definition of ‘theory-neutrality’ employed by the parties
to this debate, there are at least 32 different possible theses they might be defending.
Proponents of theory-ladenness mean to defend something close to the most radical
theory-ladenness thesis, let’s call it T-1.

(T-1) Given a case of rational theory resolution, the psychological evidence shows
that inevitably the set of observations S employs in deciding between all possible sig-
nificantly different and competing theories consists of no theory-neutral observations.

Opponents of theory-ladenness want to defend something close to the most con-
servative theory-ladenness thesis, T-32.

(T-32) Given a case of rational theory resolution, the psychological evidence
shows that inevitably the set of observations S employs in deciding between all
possible significantly different and competing theories consists of only theory-
neutral observations.

These 32 theses do not exhaust the potential conclusions of the theory-ladenness argu-
ment since we must include conjunctions. One might believe, for instance, that the
psychological evidence suggests that some actual cases involve no theory-neutral ob-
servations, and that most of the others involve only some such observations.

Now that we have a reasonably clear account of the theory-ladenness argument’s
conclusion, let us turn to the issue of what some piece of evidence would have to exhib-
it in order to support something close to T-1. It is not sufficient for the psychological
evidence simply to show that our visual systems are malleable. If I shoot myself in the
back of the head and don’t die, my visual system will be radically transformed. But this
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fact can generate no epistemological magic. The defender of theory-ladenness needs to
show that our visual systems are capable of changing in such a way that lends support
to his conclusion. 1deally, the evidence would illustrate the following features:

(a) Subject adopts a new theory, T.

(b) Subject’s visual system adapts to T.

(c) As aresult of the adaptation, Subject sees the world differently, in the sense
that it is now more difficult for Subject to resolve disputes on the basis of
theory-neutral observations with those who have not adopted T.

The defender of theory-ladenness needs to find some psychological data that exhibit
these three desiderata. Now let us turn to the data.

2. The conceptual penetration of the visual system argument

Proponents of the theory-ladenness of perception argument often adduce cases of
expert-novice differences in perception in defense of their conclusions. These cases
have a characteristic structure. The expert, well ensconced in a scientific theory, and
the scientific novice view a scene. Nonetheless, what they see is supposed to be dif-
ferent. Paul Churchland dramatically illustrates this point by imagining a group of
people who have expanded their “perceptual consciousness” by mastering at a young
age our most sophisticated scientific theories.

It is important for us to try to appreciate, if only dimly, the extent of the perceptual
transformation here envisaged. These people do not sit on the beach and listen to
steady roar of the pounding surf. They sit on the beach and listen to the aperiodic at-
mospheric compression waves produced as the coherent energy of the ocean waves
is audibly redistributed in the chaotic turbulence of the shallows.... They do not ob-
serve the western sky redden as the Sun sets. They observe the wavelength distribu-
tion of incoming solar radiation shift towards the longer wavelengths... as the short-
er are increasingly scattered away from the lengthening atmospheric path they must
take as terrestrial rotation turns us slowly away from their source (1979, p. 29).

The conceptual penetration argument suggests that after a pair of individuals have
mastered competing theories, the conceptual resources of their visual systems change
in such a way that the observations they make are not, or perhaps cannot be, neutral
between those theories. So when an individual masters completely contemporary opti-
cal theory, it is possible that she will no longer observe a red sky, but a sky that is re-
flecting solar radiation whose wavelength is between 650 and 700 nanometers.

In order to clarify the notion of theory-neutrality assumed here, we need at least a
thumbnail sketch of the nature of scientific concepts. Let’s begin with a description
theory of terms, which defines a term (or a predicate) by some set of those descrip-
tions believed true of it. More formally, it defines an expression, F, in a theory or be-
lief-system, T, as follows (Russell 1919; Ramsey 1931; Lewis 1970).

a. Conjoin the sentences in T that contain F.
We live on the earth, and the earth has a diameter of 7,918 miles, and the earth
consists of seven continents, and the earth orbits the sun, and the earth rotates
on its axis once a day, and the earth is the third planet in our solar system...

b. Quantify existentially (first or second order) over F.
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There is an x such that we live on x, and x has a diameter of 7,918 miles, and x
consists of seven continents, and x revolves around the sun, and x rotates on its
axis once a day, and x is the third planet in our solar system...

c. Replace the existential quantifier with a definite description operator and define as
F what satisfies the entire definite description.

The earth is defined as the unique x such that we live on x, and x has a diameter of
7,918 miles, and x consists of seven continents, and x revolves around the sun, and x
rotates on its axis once a day, and x is the third planet in our solar system...

The use of a term expresses its complete concept when it is defined in terms of all
the descriptions believed true of it. However, it is possible to define the term using
less than all the descriptions believed true of it. The use of a term expresses one of its
incomplete concepts when it is defined in terms of some (but not all) of these descrip-
tions. So we could define ‘earth’ in a way that did not run afoul of either the heliocen-
tric or geocentric theories.

The earth is defined as the unique x such that we live on x, and x has a diame-
ter of 7,918 miles, and x consists of seven continents...

Now we are in a position to define a theory-neutral concept.

(NC) Term F expresses concept C which is theory-neutral between T1 and T2 just in
case term F is defined by descriptions that are not incompatible with either T1 or T2.

The notion of theory-neutral observation employed by proponents of the conceptual
penetrability argument is this.

(NO) An observation is neutral between competing theories T1 and T2 just in
case its representational content is given only by concepts that are theory-neutral
between T1 and T2.

An observation is theory-laden just in case it is not theory-neutral. Notice that this
definition makes an observation theory-neutral or theory-laden only relative to a set of
theories. It is perfectly possible for an observation to be neutral between T1 and T2,
but not neutral between T2 and T3. (This account of scientific concepts is radically
incomplete; it needs, among other things, a theory of meaning. Nonetheless, it will
Serve our present purposes.)

A curious feature of the conceptual penetration debate is that each side has tended
to stake out extreme positions. Epistemological conservatives, such as Fodor (1984)
and various foundationalists, hold that there are always theory-neutral observations
that play a role in cases of rational theory-choice and that are essential to the objectiv-
ity of science. Epistemological radicals, such as Kuhn, Churchland, and Feyerabend,
hold that the observations made by proponents of very different competing theories
are inevitably theory-laden and, as a result, observation is so infected by theory that it
interferes with the objectivity of science. What should hopefully be clear by now is
that there are many intermediate positions that may well deserve our allegiance.

It is reasonably clear what the proponent of the conceptual penetration argument
needs in order to make his argument plausible. The conceptual penetration argument
will succeed if and only if the following three views can be defended.
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(1) A theory of representational content that allows for the possibility that the propo-
nents of substantially different scientific theories can employ very different observa-
tional concepts. Without (1), proponents of competing theories will always share the
same observational concepts. It does not follow that these observational concepts will
be neutral between all possible competing theories—some theories may be incompati-
ble with some of our ‘built-in’ observational concepts. However, scientists’ visual sys-
tems will not have the conceptual flexibility necessary to adapt to new theories. Thus,
desideratum (b) (that subject’s visual system adapt to the new theory) will be unful-
filled and a radical version of the theory-ladenness thesis will remain unsupported.

(2) A psychological account of visual perception that allows for the possibility that
after the appropriate sort of training, the proponent of a novel theory can visually
perceive the world in terms of the theory’s observational concepts. Without (2),
desideratum (b) cannot be satisfied because scientists’ visual systems will be inca-
pable of adapting to new theories.

(3) The thesis that proponents of substantially different competing theories will often
(or perhaps inevitably) employ very different concepts in historical episodes of theory-
choice. Let’s suppose that the defender of the conceptual penetration argument succeeds
in defending (1) and (2). He still needs to show that it is more than just a mere empiri-
cal possibility that proponents of competing scientific theories employ observations that
are not theory-neutral. This case is most likely to be made on semantic, psychological,
or historical grounds.

Perhaps a few (largely unsubstantiated) words are in order concerning these issues.
The very best that a proponent of the conceptual penetration argument can reasonably
hope to do is to support some moderate version of the theory-ladenness thesis. To see
why, let’s look at each issue facing the proponent of the penetration argument.

(1) Let’s grant a theory of representational content that allows for the possibility that
proponents of competing theories will employ incompatible, non-theory-neutral ob-
servational concepts. We should not, however, grant a theory that implies that propo-
nents of competing theories must inevitably employ non-theory-neutral concepts.
Such a theory fails to account for our ability to express many different concepts. For
example, we can express a concept of light, or heat, or gene that is agnostic about
what constitutes those things. Such concepts certainly seem to be neutral between a
number of different theories about the structure of light, or heat, or genes. (For a fuller
discussion of this point, see Bishop 1991.)

(2) There are good reasons to believe that experience and training can alter our visual
systems so that we are capable of recognizing new things. Jerry Fodor (1983), no de-
fender of the conceptual penetrability of our visual systems, offers a rough and ready
test for determining whether a particular judgement about the visual surround is out-
put by the visual system: A judgement is output by the visual system if its production
is fast, mandatory, and automatic (non-voluntary). If my recognition of anything is
fast, mandatory, and automatic, it is the recognition of my mother’s face. And yet this
representation is not a member of most other peoples’ visual systems because they
have had different experiences from my own. Consider the many things we can im-
mediately recognize that Newton couldn’t—planes and trains and automobiles, for in-
stance. Again, it seems very likely that these representations penetrated our visual
systems, and not Newton’s, due to our constant contact with them. So it seems very
possible that after lots of contact with Galapagos finches, proton traces, or Leyden
jars, a scientist’s visual system could expand to include such representations.
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(3) We have granted a theory of representational content and an account of the visual
system that allow for the possibility that both neutral and non-neutral observational
representations were often available to proponents of competing theories. Which were
actually employed in a particular episode of theory-choice is an open historical ques-
tion. It seems plausible to suppose that the historical evidence will not show that in all
actual cases of theory-resolution, only neutral categories were employed or only non-
neutral categories were employed. If this is correct, then the conclusion to draw from
the penetration evidence will be some subset of the following theory-ladenness theses.

(T) Given a case of rational theory resolution, the psychological evidence sug-
gests that possibly the set of observations S employs in deciding between B
significantly different and competing theories consists of C theory-neutral
observations.

B: most actual, some actual
C: no, only some, primarily, only

It seems likely that even if the defender of the conceptual penetration argument wins
the semantic and psychological debates, he can, at best, establish some reasonably
moderate version of the theory-ladenness thesis.

3. Perceptual reversal of ambiguous figures

Familiar examples of ambiguous figures are the necker cube (ambiguous three-di-
mensional figures), the old woman / young woman and the duck / rabbit figures (am-
biguous forms), and the face / vase figure (figure-ground ambiguity). These figures
can be readily interpreted by the visual system in two ways; for example, the face /
vase figure can be interpreted as either a pair of faces or a vase. Once we have recog-
nized the faces and the vase, we are capable of perceptually reversing these—switch-
ing from recognizing the faces to recognizing the vase (or vice versa)—on command.

Some evidence suggests that perceptual reversal involves shifts in attention (Gale
and Findlay 1983). For example, if a subject who is capable of reversing the old
woman / young woman figure is asked to attend to a certain part of the figure (around
the old woman’s nose or mouth), she is more likely to report perceiving the old
woman, whereas if the subject is asked to attend a different part of the figure (around
the young woman’s nose or ear), she is more likely to report perceiving the young
woman. When a subject is asked to concentrate on the old or the young woman, she
will tend to focus on those same parts of the figure.

It is clear that by itself this phenomenon implies nothing about how scientific con-
troversies are resolved and so does not directly support any version of the theory-
ladenness thesis. Voluntary perceptual reversal does not exhibit desideratum (a)—the
subject does not adopt a new theory. Nor does it show that a subject’s visual system is
capable of adapting to a new theory (b).

It appears that this evidence is supposed to be suggestive: It is supposed to exhibit
features of our visual systems that if implicated in an episode of theory resolution
would result in no (or only few) theory-neutral observations being employed. The ar-
gument from perceptual reversal is an argument from analogy. The different hypothe-
ses about the ambiguous figures are supposed to be analogous to the competing theo-
ries in an episode of theory-choice. Given this analogy, there are three potential
lessons one might try to draw about theory resolutions in science.
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Conceptual penetration. Although there is good evidence for the conceptual pene-
tration hypothesis (see the discussion in section 2), one might advance the phe-
nomenon of voluntary perceptual reversal as further support. It shows that it is possible
for different individuals, or a single individual at different times, to perceive different
things when their perceptual mechanisms are pointed in the same direction. The prob-
lem is that this phenomenon does not show the visual system’s representational re-
sources changing appreciably. Before and after acquaintance with the ambiguous old
woman / young woman figure, a subject is capable of visually perceiving old and
young women. There is no increase in the visual system’s conceptual resources.

Voluntary reversal in historical episodes. The phenomenon of voluntary perceptual
reversal suggests that individuals are capable of deciding which observational repre-
sentations to employ in any given situation. So if a scientist has a number of different
representations that she could bring to bear on an experimental situation, she can vol-
untarily decide which to employ. Although Churchland appears to endorse this conse-
quence (1988, 170-1), Kuhn explicitly rejects it: “the scientist does not preserve the
gestalt subject’s freedom to switch back and forth between ways of seeing” (1970, p.
85). Why not? Why is the scientist’s observational armamentarium so restricted by
the theories she has mastered? No psychological evidence Kuhn adduces supports
such a radically context-insensitive account of observation. In fact, voluntary reversal
suggests a kind of observational libertarianism: many observational concepts are
available to the scientist in any given experimental situation, sometimes including
concepts neutral between the competing theories, and she is free to choose among
them as she sees fit. This, in turn, supports the moderate conclusion we drew at the
end of section 2. The psychological evidence so far examined provides no guarantee
that only neutral or only non-neutral observations play a role in cases of theory-reso-
lution; and given the availability of both types of observations, the historical evidence
is not likely to be unequivocal.

The insufficiency of neutral observations. Given a complete hypothesis-neutral de-
scription of (say) the old woman / young woman (couched in geometrical terms), it is
not possible to determine whether it is a figure of an old or a young woman. Therefore
(one might argue) there may be analogous cases in which scientists are incapable of ra-
tionally deciding between hypotheses on the basis of theory-neutral observations alone.
So even if there is a fund of observational concepts that are neutral between a pair of
competing theories, such observations cannot be decisive (Kuhn 1970, p. 203). On one
reading, this claim is obviously true. By themselves, observations or observation state-
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ments, whether neutral or not, cannot decide between theories. Non-observational (or
theoretical) vocabulary is needed just to state most competing theories, much less to de-
cide between them. The real issue is whether neutral observations are insufficient for
rational theory adjudication, and therefore whether non-neutral observations are neces-
sary. The lesson that the proponent of theory-ladenness needs to draw from voluntary
perceptual reversal is that non-neutral observations are necessary in order to make ratio-
nal theory choices. But voluntary perceptual reversal does not show this. The reason it
is not possible to rationally decide whether the old woman / young woman figure really
represents an old woman or a young woman is that the figure doesn’t provide enough
information. And no one denies that there have been many historical cases in which
there is not enough available information to rationally decide between a pair of theories.
What voluntary perceptual reversal doesn’t show, and needs to, is that in cases in which
there is enough information available to decide rationally between a pair of theories,
non-neutral observations must be part of that information.

4. Inverting lenses

Both Kuhn (1970, p. 112) and Churchland (1988, p. 174) offer the fascinating liter-
ature on inverting lenses as evidence for theory-ladenness. An inverting lens turns the
visual field upside down while reversing left and right. Subjects typically undergo
three stages: the discrepancy, adaptation, and negative aftereffect stages. In the dis-
crepancy stage, a conflict is registered between visual information and proprioceptive
information (information about one’s felt body position). For example, suppose you
were staring at a blank screen and moved your right hand from left to right across your
face. Your visual system would inform you that an inverted right hand (with the fore-
arm disappearing toward the top of your visual field) was moving from right to left in
front of your face, while your proprioceptive system would inform you that your right
hand was being moved from left to right across your face. Perhaps the most interesting
early effect of the inverting lenses is that head movements lead to the illusion that the
entire visual scene is moving in the same direction as the head but twice as fast. This
produces severe disorientation and sometimes nausea. In the adaptation stage, the sub-
ject undergoes a change that reduces or eliminates the registered discrepancies be-
tween the relevant perceptual systems (in this case, the proprioceptive and visual sys-
tems). Notice that this does not require any change to the subject’s visual system. A
change to the proprioceptive system (or some other system) might account for the
adaptation. Adaptation to the inverting lenses takes a few days but is impressive. The
nauseating illusion of motion goes away, and subjects are capable of engaging in quite
complicated tasks, such as fencing, mountain climbing, skiing, and biking in heavy
traffic (Kohler 1964; Taylor 1962). In the final, negative aftereffect stage, the lenses
are removed, and the subject tends to make the same sorts of errors she made when the
lenses were first put on, but in the ‘opposite’ direction. The negative aftereffect almost
always disappears quickly (much faster than the original adaptation).

Like the argument from perceptual reversal, the argument from inverting lenses
does not satisfy the first two desiderata on a theory-ladenness argument—the subject
does not adopt a new theory, nor does her visual system adapt to a new theory. The ar-
gument from inverting lenses is an argument from analogy. Donning the lenses is sup-
posed to be akin to adopting a new theory. When the new theory is adopted but not
mastered, the subject’s observations are not yet supposed to be theory-laden.
Churchland makes this point forcefully.

Who ever claimed that the character of a scientist’s perception is changed sim-
ply and directly by his embracing a novel belief?... [Defenders of theory-laden-
ness have] emphasized the importance of long familiarity with the novel idiom,
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of repeated practical applications of its principles, and of socialization within a
like-minded group of researchers (1988, p. 175).

Adapting to the lenses is supposed to be analogous to mastering the theory. Let’s look
into the nature of the adaptation. Kuhn and Churchland argue that the lensed subject’s
behavioral adaptation is subserved by the adaptation of her visual system: the visual
fields of subjects flip over some time during the adaptation stage. Contrary to conven-
tional wisdom, this finding should not give hope to the defender of theory-ladenness. It
shows that after doing extreme violence to the visual system’s input, it adapts by going
back to representing the world exactly as it did before. The adapted lensed individual
and the non-lensed individual will agree just as much as they ever did about the external
world. Taking the analogy seriously, this outcome suggests that after a pair of subjects
have mastered their competing theories, their visual systems have the profoundly conser-
vative tendency to represent the world as they did before the adoption of those theories.
It is hard to imagine a more damaging result for the proponent of theory-ladenness.

This point is striking when we ask what is supposed to be the analog of a theory-
laden observation in the lens experiments. If adapting to the lenses is analogous to
mastering a new theory, and the subject’s visual field flips, where are the theory-laden
observations? There aren’t any. The subject now sees the world exactly as she did be-
fore donning the lenses.

As a matter of fact, the psychological data offer very good reasons to suppose that
the visual fields of lensed subjects never flip over. Subjects who have adapted to the
lenses often report that the world looks “normal,” but reports that the visual world
looks “upright” almost never survive close inspection and comparison with (memo-
ries of) pre-goggle perception (Dolezal 1982, pp. 227-8). Furthermore, the hypotheses
that the visual field rights itself makes false predictions about the inverting lenses’
negative aftereffects (Dolezal 1982, pp. 234-5).3

Regardless of what cognitive or motor mechanisms account for the inverting lens
adaptation, it cannot lend support to the proponents of theory-ladenness. Recall the
final desideratum on data that was supposed to support a radical theory-ladenness
thesis.

(c) As aresult of the (visual system) adaptation, Subject sees the world differ-
ently, in the sense that it is now more difficult for Subject to resolve disputes on
the basis of theory-neutral observations with those who have not adopted T.

When we take the proposed analogy seriously, the inverting lens data does not even ex-
hibit this final feature. Proponents of theory-ladenness need to adduce visual system
adaptations that increase observational disagreement between subjects. And although
donning the distorting lenses increases observational disagreement (at least in the short
run), the subject’s adaptations to those lenses do not increase observational disagreement.

5. Expectation effects

How do expectations influence perception? Consider the findings of the Bruner-
Postman card experiment (1949). On very short exposures, subjects identified anoma-
lous playing cards (e.g., a red spade) as normal ones (a black spade or red heart) with-
out apparent hesitation or doubt. However, most subjects were eventually capable of
correctly identifying the anomalous cards on longer exposures. The Bruner-Postman
card experiment (along with other experiments that demonstrate expectation effects,
e.g., Warren 1970) suggests that there are circumstances in which an individual ex-
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pects to see (or perceive) X, and when X does not occur, the individual will report
having seen X nonetheless. Sidestepping the touchy issue of whether the individual
actually saw X, it is clear that this phenomenon possibly could play an important role
in the resolution of theory disputes in science. Can expectation effects give comfort to
defenders of theory-ladenness?

5.1. The strong expectation argument

From the fact that subjects saw normal cards because they expected to see normal
cards, one might suppose that what one sees is completely determined (or very nearly so)
by one’s theoretical expectations. So when a person masters a theory, he expects to see,
and therefore does see, the predictions made by that theory. Define a theory-neutral ob-
servation as follows: An observation is neutral between a pair of theories if and only if
it is consistent with the predictions of both theories; otherwise, it is theory-laden. (This is
not the notion of theory-neutrality assumed in other empirical theory-ladenness argu-
ments.) Given this interpretation of the Bruner-Postman card experiment, proponents of
competing scientific theories cannot possibly adjudicate their differences on the basis of
theory-neutral observations because their observations never conflict with the dictates of
their theories. A very radical version of the theory-ladenness thesis follows from this in-
terpretation of the data: For all possible cases of rational theory resolution, the psycho-
logical evidence shows that inevitably the set of observations S employs in making her
choice consists of no observations that are theory-neutral.

Although the strong version of this argument supports the most radical version of
the theory-ladenness thesis, it is demonstrably unsound. As a historical matter of fact,
proponents of many theories have been surprised to see their expectations foiled.
There is no psychological experiment that supports the thesis that theoretical expecta-
tions completely determine what one sees. In the case of the Bruner-Postman card ex-
periment, just the opposite since most subjects were capable of identifying the anoma-
lous cards on longer exposures.

No defender of the theory-ladenness argument, when thinking and expressing him-
self clearly, has defended the strong expectation argument. In fact, the existence of
anomalies (perceived failures of expectations) is a fundamental tenet of Kuhn’s philoso-
phy of science. It is nevertheless important to be clear about the strong expectation ar-
gument. Foes of theory-ladenness have taken it to be the theory-ladenness argument
and peremptorily rejected it as absurd. Consider the following critique of theory-laden-
ness by Jerry Fodor.

[Wlorking scientists indulge in every conceivable form of fudging, smoothing over,
brow beating, false advertising, self-deception, and outright rat painting—all the in-
tellectual ills that flesh is heir to... Nevertheless, it is perfectly obviously true that
scientific observations often turn up unexpected and unwelcome facts, that experi-
ments often fail and are often seen to do so... (1984, p. 42).

Fodor’s argument is beside the point. The fact that experiments often violate expec-
tations does not undermine any sane version of the theory-ladenness of perception

argument.

5.2. The weak expectation argument

The weak expectation argument deploys the Bruner-Postman card experiment, and
other experiments of the same vintage, to show that our perceptual judgments are
sometimes determined by our theoretical expectations. So in the hurly-burly of scien-
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tific practice, theory adjudication on the basis of theory-neutral observation may be
less common than usually supposed. Here then is a psychological phenomenon that, if
at work in actual cases of theory resolution, makes it difficult for proponents of com-
peting theories to resolve their differences on the basis of theory-neutral observations.

But we must be careful. What would an episode that exhibited expectation effects
look like? Suppose S1 is a proponent of T1, and S2 is a proponent of T2, and T1 and
T2 make incompatible observational predictions. Assuming S1 were experiencing ex-
pectation effects, he would not believe that his theory was in any observational trouble
because he would perceive, or at least report that he was perceiving, what his theory
predicted. Given this situation, what motivation would S1 have to reject his theory in
favor of S2’s theory (or vice versa)? After all, S2’s theory makes predictions that con-
flict with what S1 is seeing, or reporting that he sees, and vice versa. So any time ex-
pectation effects are at work, it is very unlikely that either party will be motivated to
resolve conflicts of theory, at least on the basis of those observations. Given that the
presence of expectation effects in an historical episode undermines the likelihood of
any resolution of theory conflict, it also undermines the likelihood of finding a case of
theory resolution that has the extra property of not having been based on theory-neutral
observations. Kuhn recognizes this point. He is not a proponent of the weak expecta-
tion argument. Kuhn employs the Bruner-Postman card experiment not to argue that
theoretical disagreements are adjudicated on some basis other than theory-neutral ob-
servations, but to argue that in science “novelty emerges only with difficulty, manifest-
ed by resistance, against a background provided by expectation” (1970, p. 64).

6. Final words

The framework offered here for understanding theory-ladenness arguments allows
us to see that there are many different arguments that can justly be called ‘the theory-
ladenness of perception argument’. Further, because the parties to this debate have not
made clear what the evidence needs to show in order to prove their respective points,
they have not always understood the significance of the psychological phenomena they
advance. As a result, opponents of theory-ladenness rightly reject an argument that no
one believes (the strong expectation argument), and proponents of theory-ladenness
champion an argument that undermines their conclusions (the inverting lens argument).

The framework for understanding theory-ladenness advanced here should also make
us wary of the extreme positions so often defended. For example, there are numerous
moderate positions to take on the conceptual penetration issue. It may well be that scien-
tists often have both theory-neutral and theory-laden observational concepts available to
them, and which they employed in a particular episode of theory-choice is an open empir-
ical question. If this is right, historians, sociologists and philosophers of science should
not begin a study of an episode of theory-choice with the conviction that proponents of
the competing theories must (or must not) employ theory-neutral observations. Doing so
will likely keep closed what is, in fact, a very open and very interesting question.

Notes

11 would like to thank Paul Boghossian, Paul Churchland, Eric Gampel, Peter
Godfrey-Smith, Patricia Kitcher, David Magnus, Joe Mendola, Sam Mitchell, Graham
Nerlich, Stephen Stich and my colleagues at Iowa State University for very helpful
comments on earlier drafts of this paper. I owe special thanks to Philip Kitcher for
guidance that invariably led in fruitful directions.
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2Kuhn recognizes that the theory-ladenness of perception arguments must deploy
both psychological and historical evidence. The psychological evidence, alone, will
not support a theory-ladenness thesis.

[T]hough psychological experiments are suggestive, they cannot, in the nature of
the case, be more than that. They do display characteristics of perception that
could be central to scientific development, but they do not demonstrate that the
careful and controlled observation exercised by the research scientist at all par-
takes of those characteristics. Furthermore, the very nature of these experiments
makes any direct demonstration of that point impossible. If historical example is to
make these psychological experiments seem relevant, we must first notice the sorts
of evidence that we may and may not expect history to provide (1970, 113-4)

3Suppose the visual field had righted itself. When the subject removed the lenses,
we would expect the visual field to (again) appear upside down and for the subject to
(again) fall victim to the motion illusion. So when the subject moves her goggle-free
head to the right, the world should appear to move in the same direction as her head.
But this does not happen. In fact, the world appears to move in the opposite direction
of her head motion (Dolezal 1982, p. 234-5).
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