pont at which to refrain from further anglysis. Thus, you don't talk
about guarks or ghuons when you explain the gas law. in general,
explanaiion must use concepts from another stralum of exparience
{for example, pressurs explained in femms of velocities of molecules).
Thus, if it is said thet an explanation exists if & decomposition into
meaninghul parts is possible, then it must be stated what is meant by
meaningiul. The maaning of explenation difers for the bsychologiat,
newrologist, alectrophysiclogist, biochamist, or what have you. i is
largely & matter of taste whether you consider the chaatic motion of
moleciles as an explanation of pressure: at the molecular ievel there is
e pressure.

Within a single stratum of experience things interact, thal is, change
quantitatively but nol qualtatively. In difforent sirala the concepls
("things'') are qualitatively diforent. Expianation of a concept is
explanation i terms of gualitatively different congepts. If the lafter
concepts are not further anafyged (by my choice), the oxplanatian fs
complete. Ondy if you still adhers to- cerlain ninetesnth-century pref
dices can you hope fo arrive at a complete axplanafion not by chigice
but because nafure has nothing further 1o offer,

In percepiion the case is more infricate than in physics: § you talk
about meaning or information you must specify whather these ferms
reter to the person having the percept {“'me™} or anothar person {“ihe
scrsrtist™). Thus DVP for me may be a complex phenomenon needing
further analysis for the scierdist. This dichotomy is regrefably playec
down by Blimarn. 1t is a pity because he so often talks about “informa-
tign” i a sense thatl is not clear. In nature there is structure {informa-
fion in Shannon's sense), but 80 meaning. Meaning (the kind of
mformation meant by Uliman) exists only relative to mechanisms
receptive o it Only it shucture is able to change the state of the
perceiver, that is, influsnee his future behavioar, can you spesk of
information in the sense of meaning. ¥ you can percaive the solid
shape of moving bodies, then it follows that you are receptive to the
relevant structures, “Solid shape” s not present in natwe but is a
mutual property of perceiver and envirorrhant. This answers Neissar's
question cited by Uliman: “if percepts are constructed, why are they
usually accurate?” - the percepls are natwe itself, (There s an
cbvious answer to a variant of Neisser's question: '‘H scientific
concepts are consiructed, why are they usually accurate?” For
science is nothing hut perceplion axtended by different means ~ to
pervert Clausewitz's famous dictum. )

The meating of & physical measurement exists Gty becauses of our
thaory. i ig not in nature (for exampla, the fact that the maniscus of a
Mercury column coincides with a certain mark may indicate barometrie
pressure, temperature, ihe height of the mercury in a communicating
vessel, an amount of radan, and so on, ad infinituen, 1t is only thaory
which gives the fact its meaning.

In a like faghion the meaning of pﬂtceats emsis only i our “inters)
represenfations.” Without such yeu canpot obtain meaning. Thus you
da not “extract” what is already there: what is there depends on a7e. In
this sense | do not become attuned to things: the things are what fhey
are because | am what | am. in fhis sense the term DVF is a harmiess
{but also scientifically useless} taitclogy.

Of course any physical theory and also any “intemal represerita-
tion™ is based on recurming experignces, that is on invanances. This
atso holds true Jor solid shape (as Wiman concedes in the eighfiy
footnote). But there is no compating reason for such invariances to be
composed of other (simpler) ivariances, 8% Liman seems to fmply.
That solid shape cannet s¢ e analysei! does not count against the
extraction of invariances as such. Also the fact that perception doss
not utilize all avatable information is no argument. in the last instance,
the basis for any invariant is change, not olher invariances. Identity
arises out of the neglect of differencas, .

In summary, | think that thare are sircumstances in which it maﬁ%
sense {0 speak of DVP. These arg4he instances in which you chotse
to refrain from further analysis, This is generally the case for the
parceiver himself. But it is the object-of science to push back the laval
of anatysis as far s possible. This can only be done at the cost of the
introduction of qualitatively new concepts. If | want to siop at the Mara
Lisa’s smife, then DVP iz the thedry for me, For the scientist & clgsar
study 0f who knows what is compulsory. it makes the smile no less of

Commentary/Ullman: Against direct perception

an enigma. VP is no scienBific theory exacily becauss i refrains from
explanation, that is fror phenamandiogy on different jevels. Thusitis a
tautotopicat truth.

by Gaeoftroy R, Loftus and Elizabeth F. Loftus
Bapartment of Paychology, University of Washinglon, Saatile, Wagh. 88195

Visual percaption: the shifting domaln of discourse

1. What Is a “'domain of discourse’ ? Uiman has launched an
attack on he Giisonian view by raising the criical guestion of exactly
what # means for perception to be mmadiate, Essentiaily, 1#lman’s
ciaim I8 that any process, inclading perception, can be considered
imadiate {direct} # that procuss cannot be broken down into constitu-
onts that are “meaningfut within he domain of discourse.” Ulman then
gous on 10 argue persugsively that within a psycholegicel domain of
discourss, various ideresting retations betwsen stimul and percepis
can be troken down o more slementary constituents; therefore
perceplion cannot be considerat 1o-be a direct process.

The immediate quastion that arisas from this fine of rEasonifg is how
to defins e “spprogriate domain of discourse,” not only for percep-
for-tuit for any research problem. Thers does not, it seams to us,
appsar to be an upeguivoesl answer to this question. Hather, the
answer it depend on personpal preference or some assessment of
the common explinatory concepts chrrently extant in e feld of
Toncern. In sorre sbecite gense, this weakens Ulkman's case, since
perception ¢ould be defined 10 be either direst or not direct simply by
restricting or expanding what one takes {o be the appropriate domain
of distourse,

This dificuity coukd of coursa be rasolved wore researchers in a
particetar il to agree a priod on an “allowable” set of theoretical
constructs, that is, an allowabte domain of discourse. in practice, this
does not sesm to happen, at feast rot exphcitty. But is does occur
imiplicitty, and as a rosearch entdeavor avolves, ona can, in general, at
least detect boundearies vn the axplanatory concepts that come to be
used.-For exampiz, it is uilikely that the maghetic structure of record-
ing lape would be used {o assesy the diffarence between a Beathoven
symyfiony ard a Bach sonmts or that the eflectiveness of a football
shategy would be explaited in terms of nerve physiclogy,

2. The sppropriats domain of discourse for perception. We
would fke to offior two comments about what seems fo us to bs a
currertly accepiatis domain of discourse in the area of visual percep-
fion; Both commaents, we feel, would strengihen Wman's poaition. The
first concerns the use of physiokgical and anstomical ferms as
expanalions for perceptual phenomona, and the second deals with the
satting of percephul resenrch within the more general Seld of cognitive
psychology. - -

2.1 Explanations bmwd in anatomy and physiclogy. Jman
whplies that anatonw and physitiogy are not within the demain of
discourse that is appropriate for the disoussion of perception, We find
ihis & difficuft proposiion to accept; rather we would argus that the
boundary between anatemy/physiclogy on the one hand and percen-
lien on-ihe other i3 fuzry and becaming furzier. In twr view, there is
abundant evitlence of anatomicsl/ physiclogical date being Used ag
explanations fof perceptus) phenomena. Two examples will illustrate:
one clagsie, and-one more recent,

The classic example is that of dark adaptation. As shown early in
this eantury {for exampte, by Hecht 1934}, the funclion redating visual
threshiold to time in the dari< is discontinuous, reaching ona apparent
asymptote after 4-5 minutes but then dropping fo B second asymplote
that poeurs about 30 minutes later. The universal explanation for this
resuft {gee King & Rigas 1972, pp. 2B3-89) is in terms of two
anatomicalty and functionally distinct sets of refinal photoreceptors, the
rads and cones, which adapt at different rates.

The second example is that of visual masking. i has been known for
some Hime fhat two stimuli presented in close spatial and tempaoral
corfiguration will inhibit ona another in various ways with respect to an
observer's sbility 1o detect them. Various explanations using a “‘per-
ceptual'” domiain of discourse have been offered (for example, Kahne-
man, 1867). However, the most compeliing accounts of-masking rely
hoavily on explanation at an anatornical/ physiclogical leved, Breitmeyer
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and Ganz (1976), for example, have oflered a comprehensive theory
of masking al the heart of which is the existence of two anatomically
distinct (sustained and transient) visual channels.

To reiterate; these examples, as well as many others, represent
instances of explanations of perceptual phencmena that are pitched at
the level of neurons. if such explanations are permissible - which they
certainly appear to be - then perceplion surely cannot be direct,
because naurens must intervene between the environment and the
percent,

2.2 Perception and cognitive psychology. Over the past two
decades, the field of cognitive psychology has come into its own as a
bona fide, wel-recognized arsa within psychology. As we see it,
rasearch n cognitive psychology seeks 1o study the flow of information
through the nervous system and subsumes the areas of attention,
perception, memory, and mental representation Any one of these
research topics — percephon is the case at hand - is rarely studied in
isclation. Rather, within the framework of cognitive psychology,
perception is viewed as one aspect of a larger cognilive systern, Of
interest are relations between the vanous components of the aystem
One major research endeavor concerns the interface between percep-
fion and mermory, which in furn places heavy emphasis on an account
of the mechanisms by which perception of one stimulus 15 affected by
the perception of other stimul presented nearby in space of time. The
point we wish to stress is that an interest in these issues n ang of itseif
preciudes the notion that perception can be direct - that is, the
quesiion of how perception of stimutes A 1z affected by the prior
perception of stimulus B presupposes that perception of stmulus As
not completely determmed by the miormation n stimulus A, We will
Hlustrate by considering once agan the topic of visual masking, and in
addition we will make soms remarks about the highty related topic of
sublirminal perception

Suppose a target stimulus such as the letter G’ s briefly presented
to an observer Under ordinary circumstances, this stmulus will be
“perceived,’ 1 the sense that the observer wilt be able to report that
the target occurred But perceplion can be prevented (that 15, the
observer’s ability 1o report the target can be daven o chance) by
presenting a visual mask followng the presentation of the target
Furthermore, it can be shown that different kinds of masks can hatt the
fow of mformation corresponding to the target at dfferent pomts prior
to where conscicus perceplion {(defined as lhe ahility to report the
lefter} occwrs When, for instance, a random-noise mask (random
dots, ovetlapping the target in space} or a homogeneous hght flash s
uged, the ntormation corresponding to the farget appears to be
opliterated eariy, probably at a retinal level (ct Turvey 1973). In a
metacontrast situation, on the other hand, the contours of the mask do
not have any spatial overlap with the contours of the target. Here, the
irformation corresponding to the target appears to be barred from
consciousness at a much later level in the system, as indicated by the
fact that the target can be 'unmasked” by a sscond mask that masks
the first {Dember & Purcell 1967); the farget, unperceived though it is,
can shll inihate a reaction-tirme response (Fehrer & Haab 1962); and
evoked poterntials corresponding to the target are undelerred by the
mask {Schilter & Charover 1966) We emphasize that perception of the
original target can hardly be direct i {a) it can ba masked by a
temporally nonoverlapping stimulus to begm with and (b) different
types of masks can precluge perception of the farget at different
places in the nervous system

The old issue of sublkminal perceplion has recently recewed
renawed attention, much of it denving from the work of Marcel {in
press). The main thrust of Marcel's research has been to show that a
stimulus masked from consciousness (whose presence is reportable
only at a chance level) can nontheless exert considerable influenice
aver other sfimull presented close in tme  Perhaps the most dramatic
of Marcel's results involves a lexica! decision paradigm. In a lexical
decision paradigm {see, for example, Meyer & Schvaneveidt 1971)
reaction ime 1o decide whether a letter stning (for example, DOCTOR)Y
15 a word is reduced i the word is preceded by an associated word
{NURSE) relative to when it is preceded by an unrefated word (FROG)
af by no word at all. Marcel's contribution was to show that This result
tollows even when the preceding word has been masked ouf of
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conscious awareness Surely the masked word must be said to have
bean perceived in the sense that f exerts many of the standard eflects
within the cognitive system that are exhibited by normally (conscicusly)
perceived stimuli This result is of interest from the present perspective
for two reasons. First, ke the masking example described above,
Marcel's results demonstrate perceptual phenomena that can be
explained only via recourse 1o a muftistage processing system, therehy
weighing against the notion of direct perception Second, as aleded to
by Ukman, a convincing demonstration of subliminal perception
remaves the percept itseif from the realm of conscious experience,
which 15 rather at odds with Gibson's {lor exampla, 1972 np 216)
assertion that perceplion mplies (presumably conscious) experience,
and his disrmissal of the computer metaphor {p 217} on the grounds
that a computer cannot have the expenence ot beng “here
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Perceptual activity and direct perception

Ullman's version of direct percepton is not (Gibson's, ndeed, Gibson
wolld have disputed the view Uliman calts direct perception at ieast as
vigorously as Uliman does Gibson did not believe that percepton was
a matter of pairing stimuli with percepts, and he did not believe that
there is no meaningiul decomposiiicn of the reqistration process. Bul
understanding what Gibson was gethng at requires a broader review of
his aystem The differences between Ulbman and Gibson are far greater
than Uirnan sesms to approciate. These should be clarified,

Comparing represanialive cases. In comprehending  and
compating scienlific theories it s usetul to nohce what concrete cases
lie al thewr core. One can ask what a thoroughly representative instance
looks fike For Uilmarn a paradigrahe instance of percenving would be a
case of obect of evan! identificaton n which ong imagines some
unknown presented o a perceiving system and the job of the percew-
ing systam s 1o say what the unknown is or what some i iis properties
are. Percewing s a kind of gueston-answenng systern Thus Uliman
idantifies a class of problems as problems of the recovery of structure
Faor recavenng struciure from motion the problern s fo show how a
system might draw explicit conclusions about 30 arrangement when
access to the real 3D arrangement can only be had through a changing
20 array Where accomplshed, one can say that the 30 structure was
recovered from the sequence of 20D changas Ullman understands the
problemn of perceptual theory to be that of desigrung systems which
can hndge the "gap between the physical stimulus and the perception
of objects ' For wision, light distribution at the receptars 15 input,
percepts ars oulpuf Perception is kept distinct from action 1 hope this
1z a tair rendering of his positon. | take 4 1o be roughly the view shared
by nearly everyane who works on perceplion except Gibson

Gibsorr's paradigmatic case of perceiving is perceptually guided
locomaotion Arirnal movemeant must be reguiated with reference to the
anvironmeant (Bernstein 1967, Turvey, Shaw & Mace 1978} Evenin the
limiting case of upright standing, an anmal s onented to the surface of
support as the cbject of iis achvily To think aboul percewming in
Gibson's way, one must think of specific animals and specific actvities,
then inguire as to what environmental support 1s required to perform
those actvities, and what perceptual information and abilites must be
present for the adequate regufation of those activiles Cver the years,
Gibson became increasmgly mpressed with the tght ink between
perceiving and acting. As he developed s posiion that the changing
oplic array was far more miormative about the environment than a
nonchanging array (Gibrson, Otum & Rosenptaft 1958, Gibson 1258,
Gibgson, Kaplan, Reynolds & Wheeler 1969), he saw that it was
advantageous, it not absolutely necessary, for an ammal to move
abou! in arder to satisty conditions for adequate percewing 'Sa we
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