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PHENOMENOLOGY AND PSYCHOPHYSICS
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Wesleyan University

The history of philosophy of mind in the twentieth century has been in no small measure a
story of suspicion towards mentalistic categoriesin general and to the first-person, experiential,
phenomenological character of the mental in particular.l It has been argued varioudly that mental
states do not exist at all, that they are methodol ogically unacceptable for a scientific psychology, that
they areidentical with brain states or behavioria dispositions and that they are causally inert
epiphenomena. And such claims have been advanced on grounds of methodology, of metaphysics
and of an analysis of the history of science. Itiswidely believed on the current scene that mental
states need to be “ naturalized” if they are to appear in a scientific psychology or a serious
metaphysics. That is, in order for mental statesto appear in respectable psychological theories, they
must be causally efficacious and must be seen in away that falls within the framework of a
physicalistic world-view. Thus one mgjor portion of the recent conversation in philosophy of
psychology has been between representational/computational theorists, who believe (a) that we need
states such as beliefs and desires as theoretical posits to have an explanatory psychology and
(b) that viewing the mind as a computer provides the necessary links with a physicalistic world-
view, and eliminativists, who believe that intentional psychology is being displaced by a
neuroscience that does not invoke intentional states as theoretical posits, with the implication that
such mental states are to go the way of previous unsuccessful theoretical entities like phlogiston and
caloric. Thesetwo camps share the view that the mental needs to be grounded in something other
than its phenomenology if we areto haveit at al.

This entire conversation is built upon several very bad assumptions. Thefirst assumptionis

that the areas of psychology that are generally deemed to be most scientifically respectable (notably,

1 Thisarticle was drafted while on a sabbatical at the Center for Adaptive Systems at
Boston University.
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psychophysics) are not tied to phenomenological features of the mental. The second is that
mentalistic notions appear in psychology only as theoretical posits. Both of these assumptions are
wrong. In point of fact, a significant portion of psychophysicsis very much in the business of
describing relations between phenomenological properties (percepts) and non-phenomenol ogical
properties. And since psychophysics supplies much of the data that theoretical psychology
attempts to explain, phenomenol ogically-described mental states make up much of the data of
psychology, and not merely itstheoretical posits. And hence the evidentia status of these mental
states is independent of the status of any truly theoretical mental states (e.g., infra-conscious beliefs

and desires) posited as part of aretroductive explanation.

Psychophysics and Scientific Psychology

While there are many areas of psychology whose status as science are often called into
doubt, the main exception to this suspicion isthe kind of experimental psychophysics that was
pioneered around the turn of the century by figures such as Fechner, Weber, Mach and
Helmholtz.2 | shall discuss three examples of psychophysical datafrom the vision literature: the
Weber-Fechner Law, the Craik-O’ Brien-Cornsweset effect, and the Kanizsa square. Thesethree
exampleswill illustrate the points, respectively, (1) that psychophysics deals with relationships
between stimuli and “ subjective” phenomenological properties, (2) that in some casesit isvery
much the qualitative properties of mental states that are the subject matter of psychophysics, while

(3) in others, intentional properties also seem to play amajor role.

The Weber-Fechner Law and Phenomenology

The Weber-Fechner law is perhaps the best known result from nineteenth-century

psychophysics. Itsgeneral claim isthat for the various perceptual modalities, the intensity of the

2 Theterm ‘psychophysics has come to have broader and narrower uses among
psychologists. Experimentalists tend to reserve the term for measurements of relationships
between stimuli and percepts, or stimuli and neural events, while people doing psychological
modeling often use the term for experimental data generally.
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percept is alogarithmic function of the intensity of the stimulus. (Other theorists, such as Plateau
(1872), Brentano (1874) and Stevens (1975) have advocated the use of a power function instead of
alogarithm to express the Weber data.3) Inthe case of vision, for example, thislaw relates
differences in the apparent brightness of a figure—how bright it seems to an observer—to
differencesin the absolute luminance of the stimulus (how much light isreally reflected fromit). |
shall follow the practice of psychologistsin refering to the experiential property of the percept as
brightness and the objective property of the stimulus as luminance

One might intuitively assume that when a stimulus A seems twice as bright as a stimulus B,
thisis because the intensity of the light reflected from A istwice asintense asthat reflected from
B—i.e., that the subjective impression of brightnessisalinear function of stimulusintensity. But
Weber’ s experiments showed that this was not the case. Rather, subjective brightnessisa
logarithmic function (or power function, see above) of stimulusintensity. The Weber-Fechner law
gives us a precise description of one aspect of vision: agenera mathematical law governing the
relationship between the intensity of the stimulus (i.e., luminance) and that of the percept (i.e.,
brightness). These data, moreover, serve as a constraint upon further theoretical work in vision:
any viable model of vision needs to accommodate the Weber-Fechner law.

Now what is the Weber-Fechner law about? Clearly, its subject matter isarelationship
between two kinds of eventsthat occur as components in the process of visua perception. One of
the relatais the amount of light reflected from a surface onto the retina—the luminance. The other
relatum is the subjective experience of brightness. The Weber-Fechner law isadescription of a
function from stimulus intensity to percept intensity. Or, to put it dightly differently, itisa
mathematical description of how differencesin illuminance of the stimulus are related to differences
in brightness of the percept. Brightness, however, is a phenomenological property—the intensity of
aquale, or how intense avisua stimulus seems. And, more generaly, to call athing aperceptisto

describe it in phenomenological terms. But if the Weber-Fechner law is a paradigm exampl e of

3 Grisser (1993) argues that Tobias Mayer (1755) anticipated Brentano and Plateau in
discovering the power law by acentury.
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scientific psychophysics, and its subject matter involves a phenomenological property, then
scientific psychophysics includes phenomenological propertiesin its domain of discourse.
Moreover, since psychophysicsis the major supplier of datathat constrain psychological theories
of perception, phenomenological properties make up an important portion of the data that theories
of perception try to explain.

It might be objected that the reliance upon phenomenology isin fact circumvented in the
Weber experiments because they have been operationalized in terms of just noticeable difference
(jind). That is, the Weber scale of percept intensity isarrived at, not by directly having subjects
impose a metric upon their percepts, but by carefully trying to measure what differencesin stimulus
intensity are capable of being noticed by the subject by way of adiffering impression of brightness.
And there are good methodol ogical reasons for proceeding in thisway. Fechner, for example,
believed that “direct magnitude” estimates of the intensity of a sensation were worthless, and that
the most accurate way to measure the scale of inner intensites was through a summated jnd scale or
abisection scale4 But this does not really get around the point that what one is measuring hereis
not just when peopl e notice differencesin intensity, but what kinds of differences in luminance
produce differencesin brightness. After al, the Weber-Fechner data are assumed to hold good
even when we are not noticing differencesin intensity at all. The method of measuring jndisan
experimental technique for getting at relations between stimulus and percept, and the aspect of
noticing and reporting adifferenceis an artefact of the experimental design, and not the phenomena
that are systemmatized by the law. The phenomenarelated by the law are luminance and

brightness, not luminance and noticing something®

4 Some later writers, such as von Kries (1882) and William James (1890) argued the point
that, in contemporary terminology, it isimpossible to base a ratio scale upon measurements
of IND. von Kries additionally makes the stronger claim that sensations cannot be
measured at all because there is no agreed-upon scale—no common units. Fechner (1882)
replied that the evidence seemsto go against von Kries clam. For example, astronomers
measure the brightness of stars (in terms of magnitude) by comparing them with other stars.
The modern distinction between ratio, interva and ordina scaleswasintroduced by Stevens
(1951).

5 For acontrary view, cf. Gundlach (1993)
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The Craik-O’Brien-Cornsweet Effect

Much work in twentieth-century psychophysics has concentrated on finding visual
“effects’ in which there are unexplained differences between physical features of a stimulus and
the features of the percept it induces. One might expect on the basis of the Weber-Fechner Law,
for example, that a stimulus consisting of a surface made up of severa patches with different levels
of luminance would produce a percept with different levels of brightness, and that the brightness of
aportion of the percept would a strict function of the level of luminance of the stimulus, in
accordance with Weber-Fechner. And this prediction istrue in the case of asingle figure with
congtant interior luminance against a constant background in uniform illumination. There are,
however, numerous situations in which there are either many-to-one luminance-to-brightness
relationships (notably in problems of brightness constancy (Katz, 1935)), or one-to-many
relationships, asin the case of Mach bands (Ratliff, 1965), the Hermann grid (Spillmann & Levine,
1971), the Craik-O’ Brien-Cornsweet effect (Craik, 1940; O’ Brien, 1958; Cornsweet, 1970) and
subjective contour figures (Kanizsa, 1979).6

The Craik-O’ Brien-Cornsweet effect (COCE) involves two adjacent figures that are
identical in luminance profile (i.e., in distributions of absolute measurements of reflected light) but
differ in brightness (i.e., in the subjective perception of lightness and darkness). There are severa
ways of inducing this effect. Oneway isto have asmall steady increase or ramp in luminancein
each figure from side to side, so that there is a difference in luminance at the border between the

figures.

6 Additional examples would include simultaneous brightness contrast (Heinemann, 1972),
brightness assimilation (Helson, 1963), the Wertheimer-Benary figure (Benary, 1924/1938),
the Koffka-Benuss ring (Koffka, 1935), the Ehrengtein illusion (Ehrenstein, 1941), the
grating brightness effects (Quinn, 1985), the orientation-sensitive brightness effects
(MCCourt, 1982; White, 1979) and brightness effects related to perceived depth (Gilchrist,
1977)
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Luminance = 4I/%‘

A second way of inducing the effect isfor the figures to be of a constant level of luminance except
for the region very close to their border, with adight increase or cusp on one side of the border and

adight decrease on the other:

Luminance= |

Variations on the effect can also be induced in other ways, such as using concentric rings instead of
rectangles. The resulting percept is one of two figures of different brightness, each of which
appears to be of constant brightnessinternally. The percept is, indeed, much the same as what
would be produced by setting two figures of different luminance levels side by side so that the

luminance profile is step-shaped:

]

]

In layman’ s terms, the two regions are identical in terms of the objective property of

luminance profile, but one looks darker than the other. The difference in brightness between
rectangles depends upon the difference in luminance at the borders. Thisis demonstrated by
occluding the border, which causes the difference in brightness to disappear. Removing the
occlusion alows the difference to reappear, though only after abrief interval. Thiseffectis
sengitive to anumber of factors, such as viewing distance (Békésy, 1972—the effect is strongest at
small viewing distances (e.g., under 10 cm.)), average luminance level (Heggelund & Krekling,
1976), luminance contrast and extent of flanking gradients (Dooley & Greenfield, 1977; Growney
& Neri, 1986; Isono, 1979(a)) and gradient polarity (Hamada, 1982, 1985).
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Effects such as COCE present problems which it is the business of theoretical work in
visonto solve. The problem, in this case, is amismatch between the stimulus and the percept: local
differencesin brightnessin the percept do not correspond to differencesin luminance in the
stimulus. Thusthiskind of effect provides akind of black box description of afunction from a
stimulus (in terms of a pattern of luminance that stimulates the retina) to a percept (in terms of an
image that has contrasts in perceived brightness). Any viable model of the human visua system
should be constrained by such descriptions, in the sense that their output should correspond to the
percept when their input corresponds to the stimulus.

Again, the datum presented by this effect and to be explained by atheory of visionisa
relation between phenomenological properties (how thingslook) and physica properties (how the
patches reflect light). The reason it counts as a psychological effect is because the curve describing
the brightness profile of the percept does not match the curve describing the luminance profile of
the stimulus. (One tends to speak of effects where there is an apparant mismatch between percept
and stimulus; when there is a match, thereisless of an intuition that something interesting is going
on that isin need of explanation. If atrapezoid looks like a square, you have an effect; if it looks
like atrapezoid, you do not.) But for our philosophical purposes what isimportant isthat one of
the curves reports purely phenomenological features. Thereisjust no way around the fact that what
isreported in this effect is that one patch looks brighter than the other, even though thereis no
difference in luminance. And it ishard to see how “looking brighter” can be anything other than a
comparison in terms of phenomenological properties. Thereisno other way to get at brightness as
adatum other than by examining your own percepts or accepting other people’ s reports of their
percepts. And indeed, most effects of thiskind are sufficiently reliable across subjects that reports
of perceptual effects can be accepted on the basis of avery small test group. (Indeed, it isnot
uncommon for researchers in psychophysics of vision to present “results’ establishing effects
based on tests upon a single subject—themselves.)

Itis, of course, one of the goals of theoretical work in vision to explain such effects by

giving models of how they can occur and eventually isolating plausible candidates for the neural



Phenomenology and Psychophysics 8
Printed 6/29/00

realization of the percept—i.e., finding patterns of neura activity that match the curve of the percept
and occupy the right causal position in the perceptual cascade. But the effect entersthe literature as
adatumwithout such atheory, and is not imperiled as a datum in the absence of theoretical
explanation or neural correlation. Indeed, it isthe datathat constrain the theory and the localization,
and not vice-versa. Y ou simply cannot banish the qualitative aspect of such effects from your
description of the psychophysical data: eliminate the qualitative phenomenological property of
percept brightness and you have not sanitized the portion of psychophysics concerned with
brightness, but eliminated it entirely. No phenomenology, no psychophysics.

Indeed, discussions of theoretical work in perception sometimes turn precisely upon the
guestion of whether a given model explains the percept. For example, some researchers (Cornsweet
(1970), Cambell et d. (1978), Ratliff (1978), and Ratliff and Sirovich (1978)) have suggested that
the effect is explained by the fact that luminance profiles of steps and cusps have similar abstract
properties. As Todorovic(1987) summarizesit,

In terms of Fourier analysis, the two distributions have similar high-

frequency content but different low frequency components. However, the

visual system isrelatively insensitive to low-spatial-frequency stimulation

(Campbell & Robson, 1968). According to Cornsweet (1970), Cambell et

al. (1978), Ratliff (1978), and Ratliff and Sirovich (1978), these facts amount

to an explanation of the COCE. The cusp-shaped and step-shaped

distirbutions looks similar because their effects are similar: the visual system

suppressess the aspects of these stimuli that differ (shallow spatia variation

of liminance), and transmits more faithfully the attribute they havein

common (abrupt change). (page 547)

An accompanying diagram identifies this shared feature with neural activity.
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Figure 1
From Todorovic(1987) , p. 546

Todorovit goes on, however, to criticize the theories cited on the grounds that they do not account
for the appearances:

However, it can be argued that this explanation isincomplete, sinceit does
not seem to account for the structure of the appearance of the stimulus. The
problem isthat there is amismatch between the shape of the brightness
profile of the percept and its presumed neura counterpart (see Arend, 1973;
Cohen & Grossberg, 1984; Cornsweet, 1970; Davidson & Whiteside,
1971). The luminance cusp distribution (Figure 1b) givesrise to a percept
that has the shape of a step (Figure 1f). However, the presumed
physiological foundation of the percept, according to the preceding analysis,
has a quite different profile (Figure 1d), one that is more similar to the cusp-
shaped profile of the underlying luminance distribution. (page 547,
emphasis added)

Theissue hereisquite clear: it isnot enough for atheory of vision to accommodate the neural
data. It must accommodate the phenomenological data—the * appearance of the stimulus’—as
well. Thustheorists such as Todorovic clearly regard the phenomenology of vision as setting
important constraints on what can count as a successful visual theory.

Thisissueis not uncontroversial among theoristsin vision. Indeed, the main point of the

Todorovic articleisto contrast “isomorphist” theories that insist on a match between the output of



Phenomenology and Psychophysics 10
Printed 6/29/00

the model and the percept with “nonisomorphist” theories that do not do so. The exact nature of
this debate within theoretica psychology is quite interesting from a philosophical standpoint, but
need not be gone into here. For even the “ nonisomporphist” camp agrees that a crucial goal of
psychological theory isto find the ultimate linkage between appearance and its neural counterparts.
For example, Ratliff and Sirovich (1978) write:

The neural activity which underlies appearance must reach afinal stage

eventually. It may well be that marked neural activity adjacent to the edges

(asispostulated in this model and is commonly observed in

neurophysiological experiments) is, at some level of the visual system, that

final stage and isitself the sought-for end process. (Quoted in

Todorovic (1987) , page 548.)
The difference between isomorphist and nonisomorphist approachesis not that the latter eschew the
task of relating the model to the percept, but that they are content with “linking propositions’
(Teller, 1984) that do not display an isomporphism between percept and neural realization.
Nonisomorphists still try to correlate percepts and neural properties, even if the neural properties
do not produce a pattern that “looks like” the percept. Thus both camps take it as a goal of
theoretical psychology to describe relations between percepts per se and their neural redlizations.

The difference comes in the constraints placed on the explanatory nature of the model.
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The Kanizsa Squar e and I ntentionality

The COCE illustrates the fact that qualitative phenomenological properties such as intensity
of qualiaare often essential to psychophysical data. There are also psychophysical datain which at
least smpleintentional properties seem to be essential. A visua effect that illustrates the

importance of aminimal form of intentionality is the Kanizsa square (Kanizsa, 1979), depicted

K
¢ 9

In viewing this figure, normal subjects report seeing a square that is dightly brighter than the

below:

background. The subject thus “perceives’ boundaries corresponding to the sides of a
sguare—boundaries that are not “really there” in the sense that there is no discontinuity in
luminance in the portions of the stimulus where boundaries are perceived. Normal perceivers also
perceive the interior of the square as dightly brighter than the background, although in fact thereis
no difference in luminance between interior and background regions. Herethevisua systemis
somehow “filling in” boundaries that are not there to be seen and producing an interpretation of
the brightness of the interior region of the figure it supposes to be there. Inlay terms, we “seea
figure that isn't there” and see it as being “brighter than it should be.”

Here, again, there is awell-defined difference between the phenomenology of the percept
and the gross physical properties of the stimulus. The constraint such an effect places upon
theoretical work in vision is, again, that one’smodel of the visual system ought to reproduce the
psychophysical phenomena observed in human subjects. A model whose output represents the

interior of the “square” and the background as of the same brightness, or which does not represent
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boundaries along the “sides’ of the “ square”, or which does not pick out a square at al, isnot an
adequate explanation of the psychophysical data, because the output of the model does not
correspond to the percept.

This effect, like the COCE, involves qualitative phenomenological properties such asthe
brightness profile of the percept. However, this example aso involves something not found in the
previous examples: the perception of afigureas such. Inthe previous effects, we had discrete
regions that could be isolated both spatially and in terms of luminance profile. In this example,
however, the subjects “sees’ a square some of whose boundaries are not marked by any objective
properties. Here we have a Gestalt phenomenon in which one congtitutes aregion as afigure of a
given kind. The subject “sees’ thisregion as a square, and indeed as a square that is brighter than
its background. Thiskind of Gestalt phenomenon isavery simple case of intentionality. It
involves seeing aregion as afigure of agiven kind, and seeing-asis intentional in nature.
Moreover, it also bears that feature of intentionality emphasized by Brentano (1874) and Chisholm
(1957): namely, the fact that there is an “intentional object” (the percept of a square) to which
nothing objective need correspond. (And indeed in this case there is no square that corresponds to
the percept.)

Now thiskind of Gestalt phenomenon is every hit asinteresting a psychological datum as
are the purely qualitative properties that appeared in Weber-Fechner and the COCE. And thereis
indeed some reason to think that any theory of the qualitative effects cannot be done independently
of thiskind of simple figure-constitution. Thereis evidence, for example, that the visual systemis
relatively insengitive to gradients of luminance within the boundaries of afigure, and that it “fills
in” theinterior of afigure. (Cf. Krauskopf (1967); Cornsweet (1970); Gerrits and Vendrik
(1970); Hamada (1984, 1985); Cohen and Grossberg (1984); Grossberg (1983, 19873, 1987b);
Grossberg and Mingolla (1985a, 1985b, 1987).) Thiswould indicate that constitution of figuresis
not smply alater stage of cognition that takes a pre-given qualitative input, but rather that thereis
significant interaction between the factors that produce the perception of boundaries and those that

produce features such as brightness. They may even be features of the same representational
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system. It is, perhaps, avexed question whether such Gestalt phenomena involve asingle module
that both (a) produces the brightness profile necessary for congtituting a figure and (b) accounts for
the actual seeing-as, or whether the two are contributed by separate processes. What isclear hereis
that the formation of a percept with a square-shaped region involves the activity of some active
psychological mechanism, since this cannot simply be extracted from the luminance profile on the
retina. Of course, there are other Gestalt phenomenathat involve even clearer cases of intentionality,
such asthe Necker cube or the faces/vaseillusion, in which the whole phenomenon is described in
terms of congtituting the percept as a particular kind of object or an object seen asbeing a certain
way.

Themoral, again, is that phenomenological properties figure significantly in our
psychophysics, and our psychophysicsiswhat provides the data for (and hence the constraints
upon) our theoretical psychology of perception. In thiscase, itisnot only qualitative
phenomenological properties, but intentional properties. (Thereisa“what-it's-like” to seeing
something as a square, and it is different from the “what-it’ slike” of seeing something asa
triangle or smply having sensations.) 'Y ou cannot throw out the phenomenology and keep the data,

because the data relate phenomenological propertiesto physical properties.

I nter pretation

These three examples are designed to give the reader some sense of the kinds of data
collected in psychophysics of vision. They are representative of much research in experimental
psychology, which involves the collection of “effects’ that would need to be explained by atheory
of perception. Thiskind of example does not represent all of psychophysics, asthat field also
embraces studies of how various parts of the nervous system respond to physical stimuli—e.g.,
frequency of the spiking of sensory nerves as afunction of the intensity of the stimulus. Unlike the
examples described, this other area of psychophysics does not deal with subjective percepts. Y et
these examples make it clear that phenomenology plays an important role in psychophysics. While

there are indeed parts of psychophysics where phenomenology plays no role, it does play arolein
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those cases where the end product of psychophysical examination is a relationship between an
objectively-defined stimulus and a percept. Indeed, it would seem that phenomenology plays at
least four distinct rolesin psychophysics.

(1) The subject matter of psychophysical phenomena involves phenomenologically-
described mental states. More precisely, psychophysical data like those described above treat the
visual system as afunction from objectively-described stimuli to phenomenol ogically-described
percepts.

(2) First-person phenomenological description isvital to the description of psychophysical
data. In many cases, it ishard to see any way of describing the output of the visual system as
anything other than a percept. If what we are after is, say, an explanation of how things ook (say,
the fact that the Kanizsafigure looks like a square that is brighter than its background), it is hard
to see how to describe what we want to explain in non-phenomenologica terms. And whileitis
indeed desirable to seek aneura correlate to the percept, it is the phenomenol ogically-described
percept that provides the constraints necessary for judging whether a given neural phenomenon has
the right propertiesto serve as such acorrelate. (Cf. the Todorovic quotes above.)

(3) Thereliance upon phenomenological data does not result in any perilous unreliability
or problems of confirmation. Indeed, most psychophysical data of this sort are remarkably stable
across human perceivers, to the extent that a researcher can generaly assume that her own
perceptions will be representative of those of anormal perceiver. Thereisahigh degree of
intersubjective reliability in perception. Thisisagood thing, as psychophysics of vision depends
very heavily upon reports of what we perceive. Without phenomenological data, there would be no
science of vision because there would be no datato explain.

(4) The phenomenology of the percept isin fact central to the methodology of researchers
in psychophysics The best evidence for this claim | have encountered is anecdotal. When
researchersin psychophysics of perception present papers at their professional meetings, | am told,
agreat deal of careislavished upon producing the best possible visuals—i.e., visualsthat allow the

audience to experience the effect for themselves. Indeed, | am told that audiences tend to be
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impatient with data plots and care principally about their ability to “see’ the effect. The primary
validation of the effect comes through the researcher’ s own experience of the percept. (Of course,
the measurements of the stimulus have to be measured by some other means than how they
appear!) Whilethiskind of methodology might be suspect in other areas of psychology, it seems
appropriate in perception because of the high degree of intersubjective constancy of such effects.

(Though some people are viewed as “ better observers’ than others.)

Phenomenology, I ntentionality and Psychology’s Data

The foregoing discussion of psychophysics of vision does much to belie the current
wisdom about the role played by subjective mental statesin psychology. First, consider claimsthat
ascientific psychology should not be committed to mental states—or at least to mental states
characterized in away that is dependent upon their phenomenology. Psychophysicsiswidely
regarded as the portion of psychology that really has become scientific, and it depends very heavily
upon phenomenology. On the one hand, its domain includes phenomenol ogically-described mental
states (percepts). On the other hand, its methodol ogy requires subjective access to the first-person,
experiential, phenomenological character of these percepts. And without such a
phenomenoogi cally-based psychophysics there can be no theoretical psychology of perception,
because there will be no datafor it to explain! Moreover, psychophysicsisin no way apologetic
about its references to percepts. Thereis no suggestion that they arein need of “vindication” by
way of unification of psychology with alarger naturalistic body of science, or even with
neuroscience. Psychophysics treats percepts (or better, relations between objective properties of
stimuli and properties of percepts) asits domain without apology. And it is the psychophysics that
holds theoretical psychology—including neuroscience—to the test, and not the other way around.
A neuroscientific theory that fails to duplicate the psychophysics of human perceptionisan
inadequate theory of perception. Given amismatch between psychological theory and
psychophysical data, it istheory that is regarded as suspect.
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This may not be enough to vindicate the mental or its phenomenologica aspectsto adiehard
anti-mentalist. But it does seem to present a set of options starker than those generally proposed.
We can, on the one hand, embrace psychophysics, and with it the phenomenology of perception.

Or we can rgject psychophysics along with all the rest of the mental. The result of the latter course,
however, is not a naturalistic psychology, but no psychology at all. There can be no theoretica
psychology—be it intentional, computational, connectionist or neuroscientific—because thereis no
longer adomain of datafor such theoriesto explain. There can, of course, be experimental data
about things like firing potentials and receptive fields and anatomical data about things like
projections of fields of cells, but this does not add up to a psychology, because the psychologically
relevant functional unitsin the nervous system can only be inferred from (indeed can only be
congtituted in terms of) the tasks they perform, and in order to have a demarcation of those tasks we
must rely on data from psychophysics. Far from psychology being “displaced by a mature
neuroscience”, there would be no neuroscience beyond the level of physiology. It isonething to
say that psychological data present puzzles that we may not be able to find solutions to, or solutions
of aparticular kind. It isquite another to say that the data do not exist.

Second, these examples belie the claim that the only role played by mental statesisas
“theoretical posits’ of psychology. Thisissue has become unduly confused due to the fact that
much talk about mental states as “theoretical entities’ trades upon an equivocation. (Cf. Horst,
1995,1996.) On the one hand, one might might mean that mental terms, like al terms, are part of a
network of concepts that reflect away of dicing up the world, and hence a*“theory” of how the
worldis. On thisview, mental terms are “theoretical” in the same sense that all other
terms— number’, ‘dog’, ‘air'—are theoretical. But one might also mean that mental terms are
“theoretical” in the more specialized sense that, say, terms designating physical microparticles are
“theoretical”—i.e., that they are hypothetical entitiesinvoked solely to explain data supplied by
some other domain. | shall call these terms “retroductive terms’ and the entities they name

“retroductive entities.”
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It istrue, of course, that both common sense and contemporary cognitive science employ
explanations of behavior that posit “beliefs’, “desires’, “plans’ and the like that are retroductive,
in that they are never observed by anyone (even by the subject herself by way of introspection).
Indeed, there are usages of *belief’ that seem to pick out purely dispositiona states that are by
definition unobservable, and some theories in cognitive science posit quasi-mental states that are
attributed to sub-systems of the organism and take place at an infra-consciousleved. (l.e, a aleve
not accessible to conscious awareness.) Dispositional states, infra-conscious states and Freudian
unconscious states are all genuinely retroductive entities. They also do not have a phenomenol ogy
gua dispositional, infra-conscious or unconscious. It may be that there are phenomenological
properties that go along with, say, having adispositional belief that Caesar crossed the Rubicon, or
edge detection, or repressing a desire to marry your mother, but it is not in terms of these
phenomenol ogical accompaniments that such states are individuated. The case seemsto be quite
different with, say, perceptual Gestalts, conscious judgements or desires, etc. Consider the
examples from psychophysics. Our phenomenological reports may indeed be “theory-laden” in
the sense that using expressions like “looks brigher than...”, “looks like a square” depends upon
carving up conceptua space in terms of notions like brightness and sguareness and appearing-
thus. But they are surely not “theoretical” in the sense of being posited to account for some other
data. Rather, the phenomenological properties of the percepts are the datafor psychology of
perception. They are the bedrock observations upon which the rest of psychology of perception
must be founded. It may or may not be that thisimperils psychology, but it is most certainly the
case that we cannot dispense with perceptsin favor of a different theoretical structure to account for
the data: percepts are the most basic data, and are not theoretical at al. Take away the percepts and
there is nothing about, say, vision left to explain. The conflation of the phenomenology of
conscious states, which can play arole in psychophysics, with non-phenomenological dispositions,
infra-conscious and unconscious states can easily mislead usin to thinking that all mental states are

theoretical. But it seems clear that those states that play arolein psychophysics (e.g., perceptua
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Gestats) occupy avery different epistemic role than do true theoretical entities, and hence are not so

subject to elimination by way of theory changes in psychology.
Conclusion

What | have attempted to argue in this paper isthat even a brief examination of
psychophysics will reveal as erroneous two key assumptions of much of the contemporary debate
about the nature of the mental and the shape of a scientific psychology. First, the best-established
part of scientific psychology is essentially committed to phenomenologica properties of mental
states, both as its domain and as a necessary part of its methodology. Second, the mental states that
appear in psychophysics under phenomenol ogical descriptions appear not as the posits, but asthe
data for theoretical psychology, and thus are not so readily subject to elimination as a consequence
of theory change. Indeed, psychophysics provides both the problems that theoretical psychology

needs to solve and the constraints within which one can offer arealistic theory of human cognition.



Phenomenology and Psychophysics Draft 0.2 19
Printed 6/29/00

BIBLIOGRAPHY

Arend, L.E. (1973) Spatia differential and integral operationsin human vision: Implications of
stabilized retinal image fading. Psychological Review, 80, 347-395.

Békeésy, G. von (1972) Compensation method to measure the contrast produced by contours.
Journal of the Optical Society of America, 62, 1247-1251.

Benary, W. (1924) Beobachtungen zu einem Experiment Uber Helligkeitskontrast.
Psychologische Forschung, 5, 131-142. [Trandated as “ The influence of form on brightness
contrast,”” InW.D. Ellis (ed.) A source book of Gestalt psychology. London: Routledge &
Kegan Paul, 1938.]

Brentano, F. (1874) Psychologie vom empirischen Sandpunkt. Duncker & Humbolt.

Campbell, F.W., Howdll, E.R., & Johnstone, J.R. (1978) A comparison of threshold and
suprathreshold appearance of gratings with components in the low and high spatial frequency
range. Journal of Physiology, 284, 193-201.

Chisholm, R. (1957) Intentional Inexistence. In Perceiving: a Philosophical Study, by Roderick
Chisholm. Ithaca: Cornell University Press.

Cohen, M.A. & Grossberg, S. (1984) Neural dynamics of brightness perception: Features,
boundaries, diffusion, and resonance. Perception & Psychophysics, 36, 428-456.

Cornsweet, T.N. (1970) Visual Perception. New Y ork: Academic Press.
Craik, K.JW. (1940) Visual adaptation. Unpublished doctora thesis, Cambridge University.

Davidson, M. & Whiteside, JA. (1971) Human brightness perception near sharp contours.
Journal of the Optical Society of America, 61, 530-536.

Dooley, R.P. & Greenfield, M.l. (1977) Measurements of edge-induced visua contrast and a
gpatial-frequency interaction of the Cornsweset illusion. Journal of the Optical Socieity of
America, 67, 761-765.

Ehrenstein, W. (1974) Uber Abwandlungen der L. Hermannschen Helligkeitserscheinung.
Zeitschrift fur Psychologie, 150, 83-91.

Fechner, G.T. (1877) In Sachen der Psychophysik. Leipzig: Breitkopf & Hértel.
Fechner, G.T. (1882) Revison der Hauptpuncte der Psychophysik. Leipzig: Breitkopf & Hartel.

Gerrits, H.JM. & Vendrik, A.JH. (1970) Simultaneous contrast, filling-in process, and
information processing in man’svisua system. Experimental Brain Research, 11, 411-430.

Gilchrist, A. (1977) Perceived lightness depends on perceived spatial arrangement. science, 195,
185-187.



Phenomenology and Psychophysics Draft 0.2 20
Printed 6/29/00

Grossberg, S. (1983) The quantized geometry of visual space: The coherent computation of
depth, form, and lightness. Behavioral & Brain Sciences, 6, 625-692.

Grossberg, S. (1987a) Cortical dynamics of three-dimensional form, color, and brightness
perception, 1: Monocular theory. Perception & Psychophysics, 41, 87-116.

Grossberg (1987b) Cortical dynamics of three-dimensional form, color, and brightness perception,
[1: Binocular theory. Perception & Psychophysics, 41, 117-158.

Grossberg, S. & Mingolla, E. (1985a) Neura dynamics of perceptual grouping: Textures,
boundaries, and emergent segmentations. Perception & Psychophysics, 38, 141-171.

Grossberg, S. & Mingolla, E. (1985b) Neural dynamics of form perception: Boundary
completion, illusory figures and neon color spreading. Psychological Review, 92, 173-211.

Grossberg, S. & Mingolla, E. (1987) Neura dynamics of surface perception: Boundary webs,
illuminants, and shape-from-shading. Computer Vision, Graphics & Image Processing, 37,
116-165.

Growney, R.L. & Neri, D.F. (1986) The appearance of the Cornsweet illusion: Measures of
perceived contrast and evenness of brightness. Perception & Psychophysics, 39, 81-86.

Grusser, O-J. (1993) The discovery of the psychophysical power law by Tobias Mayer in 1754
and the pscychophysical hyperbolic law by Ewald Hering in 1874. Behavioral and Brain
Sciences Vol 16, No. 1: 142-144.

Gundlach, H. (1993) Psychophysics, its history and ontology. Behavioral and Brain Sciences
Vol 16, No. 1: 144-145,

Hamada, J. (1982) The contour-enhancement effects produced by darkening effects. In H.-G.
Geisser & P. Petzold (eds.), Psychophysical judgment and the process of perception.
Amsterdam: North-Holland.

Hamada, J. (1984) A multi-stage model for border contrast. Biological Cybernetics, 51, 65-70.

Hamada, J. (1985) Asymmetric lightness cancellation in Craik-O’ Brien patterns of negative and
positive contrast. Biological Cybernetics, 52, 117-122.

Heggelund, P. & Kreklink, S. (1976) Edge dependent lightness distributions at different
adaptation levels. Vision Research, 16, 493-496.

Heinemann, E.G. (1972) Simultaneous brightnessinduction. In D. Jameson & L.M. Hurvich
(eds.) Handbook of sensory physiology: Vol VII/4. Visual Psychophysics. Berlin: Springer-
Verlag.

Helson, H. (1963) Studies of anomalous contrast and assimilation. Journal of the Optical Society
of America, 53, 179-184.

Horgt, S. (1995) Eliminativism and the Ambiguity of ‘Belief’. Synthese 104, 123-145.

Horst, S. (1996) Symbols, Computation and Intentionality: A Critique of the Computational
Theory of Mind. Berkeley: University of California Press.



Phenomenology and Psychophysics Draft 0.2 21
Printed 6/29/00

Isono, H. (1979) Measurement of edge-induced visual contrast (Note No. 233) NHK
Laboratories.

Kanizsa, G. (1979) Organizationinvision. New York: Praeger.
Katz, D. (1935) Theworld of colour. London: Kegan Paul, Trench, Trubner.
Koffka, K. (1935) Principles of Gestalt Psycohlogy. New Y ork: Harcourt, Brace.

Krauskopf, J. (1967) Heterochromatic stabilized images: A classroom demonstration. American
Journal of Psychology, 80, 634-636.

Kries, J. von (1882) Uber die Messung intensiver Grossen und tiber das sogenannte
psychophysische Gesetz. Vierteljahrsschrift fir wissenschaftliche Philosophice 6:257-94.

Mayer, T. (1754) Observationes astronomicae A. 1853 Gottingae habitae. Commentarii Societatis
Regiae Scientiarium Gottingensis 3:444-51.

Mayer, T. (1755) Experimentacircavisus acienm. Commentarii Societatis Regiae Scientiarium
Gottingensis4:97-112.

McCourt, M.E. (1982) A spatia frequency dependent grating-induction effect. Vision Research,
22, 119-134.

O'Brien, V. (1958) Contour perception, illusion, and reality. Journal of the Optical Society of
America, 48, 112-1109.

Plateau, JA.F. (1872) Sur lamesure des sensations physiques, et sur laloi qui liel’intensité de
ces sensations al’intensité de la cause excitante. Bulletins de I’ Académie Royale de Belgique
(2nd series) 33:376-88.

Quinn, P.C. (1985) Suprathreshold contrast perception as afunction of spatial frequency.
Perception and Psychophysics, 38, 408-414.

Ratliff, F. (1965) Mach bands. Quantitative studies on neural networksin theretina. San
Francisco: Holden-Day.

Ratliff, F. (1978) A discourse on edges. In J.C. Armington, J. Krauskopf & B.R. Wooten (eds.),
Visual psychophysics and physiology, New Y ork: Academic Press.

Ratliff, F. & Sirovich, L. (1978) Equivalence classes of visua stimula. Vision Research, 18, 845
851.

Spillman, L. & Levine, J. (1971) Contrast enhancement in aHermann grid with variable figure-
ground ratio. Experimental Brain Research, 13, 547-559.

Stevens, S.S. (1951) Handbook of experimental psychology. Wiley.

Stevens. S.S. (1975) Psychophysics: Introduction to its perceptual, neural and social prospects,
ed. G. Stevens. Wiley.

Todorovic, D. (1987) The Craik-O’ Brien-Cornsweset effect: New varieties and their theoretical
implications. Perception & Psychophysics, 42, 545-560.



Phenomenology and Psychophysics Draft 0.2 22
Printed 6/29/00

White, M. (1979) A new effect of pattern on perceived lightness. Perception, 8, 413-416.



