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ABSTRACT
When a listener can also see a talker, audible and visible properties are
ineluctably combined, perceptually. This perceptual disposition to
audiovisual integration has received widely ranging explanations. At one
extreme, accounts have likened perception to a blind listener and a deaf
viewer combined within a single skin, resolving discrepancies in
identi!cation by each modality. At the other extreme, perception has
been described as necessarily and automatically synesthetic. Useful
descriptive and explanatory evidence was provided in a study of auditory-
haptic presentation by Fowler and Dekle (1991) showing that neither
familiarity nor congruence is required for perceptual integration to occur
across modalities. Instead, the notion of conjoint lawful speci!cation was
proposed as a governing constraint. This principle treats sensory activity
as proximal sampling of the properties of distal objects and events, and
this essay notes that its corollaries offer a broadly applicable guide in
contemporary investigations of perception.

It is not a perfect case of d!ej"a vu, but accounts of ancient natural history sometimes have seemed
just like direct realism. In describing the ancient origins of photosensitivity, a familiar story pro-
poses that a free-ranging unicellular organism evolved an ability to detect the difference between
day and night. An organelle responsive to light, its eyespot, sensed ambient illumination, by vir-
tue of which this dino!agellate could achieve longevity, such as it was, by hunting during the
day for a bright region in the ooze where the sun could power its chloroplasts. It is hardly con-
troversial, apparently, for this account to aver simply that a property of an environment is avail-
able for detection by a sensitive creature or that a creature can act to change its local conditions
if these are noticed. Yet, for multicellular multisensory beasts such as ourselves, the premises of
perceptual accounts have differed. A classical tradition in perceptual explanation describes the
properties of objects and events as incommensurate with the properties of the energy arrays that
excite the senses, and the subjective states deriving from sensory activity are described as bound
to the eliciting energy, for which reason they must remain incommensurate with the properties
of objects and events that perception somehow provides. In classical accounts, sensory states can
be knowledge states for a protist but not for a thinker!

With an empirical project as springboard, Fowler and Dekle (1991) proposed the concept of
“conjoint lawful speci"cation” (p. 817) and in so doing asserted that linguistic properties of utter-
ances can be sensed multimodally in patterns of available energy. Under such conditions,
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perception can be veridical and direct, at least hypothetically. The critical premises of their expo-
sition of speci"cation include the causal and suf"cient relations obtaining between: (a) objects
and events and (b) the arrays of energy available to a sensitive agent, however many cells com-
pose it, which invariantly exhibit a pattern speci"c to the objects and events. Prior generations of
perceptual theories had asserted a causal relation (e.g., Mach, 1886/1897; Tolman & Brunswik,
1935) between object properties and patterned stimulation, which permitted accounts to warrant
realism. Yet, the projection of the rich and varied dimensions of material objects into the poor
and few immaterial dimensions of light or sound seemed to impose the condition of insuf"-
ciency. Speci"cally, the dimensions of objects (composed of wood, or metal, or stone, or glass, or
muscle, or !uid, etc.; durable, perishable, rigid, pliable, graspable, insubstantial, etc.) differed
from the dimensions of patterned energy (changing contours of intensity and hue differing solely
in brightness, spatial frequency, and shape or changing contours of frequency and spectrum dif-
fering in intensity, duration, location, etc.). The upshot of this mismatch in dimensions obliged
a psychological engine to convert the properties of stimulation into an apprehension of objects,
constructing knowledge of objects out of sensory activity. This necessity of conversion, whether
by logical function or by actuary, makes the classic account indirect.

The speci"c project of Fowler and Dekle (1991) led to a report of sensory suf"ciency,
stopping short of a proof that a speci"c energy pattern mediating between spoken syllable
and perceiver was suf"cient and invariant. Their project was based on the method developed
by McGurk and MacDonald (1976) in which independent visible and audible displays of
speech were presented for a perceiver to fuse or not, as the case might be (see Rosenblum,
2008). A simple, theoretically neutral question supplied the motive: What drives intersensory
combination in the perception of consonant-vowel syllables? One set of conditions using
sound and text derived from the classical indirect realism of perceptual explanation, namely,
a psychologically powered projection from sensory states to the phonemic properties of syl-
lables, achieved by reference to the probable association of each sensory sample and the lin-
guistically governed segments in the phoneme inventory. Inasmuch as such projections are
said to depend on distributions of sensory and linguistic properties committed to memory
by rote, this explanation presumes that good function depends on familiarity with the sen-
sory samples as well as the phonemic types. The relevant test included an assay of perceptual
resolution under familiar conditions, as researchers mainly do. But, by modus tollens, a sec-
ond set of conditions used sound and touch to test if perception failed when familiar condi-
tions were denied to the perceiver. Because familiarity was not required for sensory
combination to occur, and because sensory combination failed despite familiarity of the sen-
sory samples, Fowler and Dekle advanced an alternative explanation, invoking direct realism
and appealing to speci"cation jointly across two sensory modalities.

To be more speci"c, they argued that a speaker of English can listen to a syllable and
determine whether it begins with B or G, and because this listener can also read, a printed
character presented concurrently on a display can also indicate orthographically whether a
syllable begins with B or G. The experimenter’s trick was to vary the sound and the text inde-
pendently and to see if the perceiver’s reports showed evidence of blending the heard and
read property. Now, each of us ordinarily has a history of listening to speech beginning in
the nursery and only a slightly shorter span of familiarity with print. Yet, despite extensive
familiarity with the audible characteristics of utterances and the visible appearance of print,
only linguistic properties and their auditory sensory effects are causally related. An ortho-
graphic contour is arbitrarily and conventionally related to the phoneme that it represents,
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whereas the acoustic properties of speech are a consequence of physical sound production in
linguistically governed movements of tongue, jaw, and lips. If perceptual impressions follow
the sensory effects of speci"cation—a pattern of energy sampled by sensory modalities struc-
tured by objects and events and suf"cient to convey their attributes—then despite the famil-
iarity of print, the arbitrariness of orthography must preclude integration with audible
speech.

In their second set of multimodal conditions, a native English-speaking listener was pre-
sented with an utterance of a syllable beginning with B or G and was asked concurrently to
place a hand on the face of the talker with eyes closed and to feel her produce speech. Once
more, these heard and felt events were controlled independently, and the experimenters
looked for evidence of fusion in the identi"cation reports. Because of the relative rarity of
perceiving speech by relying on touch (called Tadoma, eponymously, for the "rst two deaf-
blind individuals who were taught the method, Tad and Oma; see Alcorn, 1932), this condi-
tion of sound-plus-touch was an effective control for the condition of sound-plus-print.
Whereas print was familiar but arbitrary in relation to the articulation causing the acoustics
of speech, the feel of the articulating face was causally related to the acts of sound production
and hypothetically suf"cient to convey their sequence, but thoroughly unfamiliar. The
results of the study, nuisances of method aside, showed that perceptual reports re!ected the
integration of familiar acoustics and unfamiliar haptics, whereas familiar text had meager
in!uence on the identi"cation of the spoken syllables. It seemed to the authors as though
touch and listening combined because “information in different media that are joint conse-
quences of the same event … serve jointly to specify the event to the perceiver … without
prior familiarity with it because of the causal chain that supports perception. Stimulation
caused by an environmental event has causal effects on sensory receptors so that its structure
is, in part, transmitted to a perceptual system. By hypothesis, the perceiver comes to know an
event in the environment by way of its impact on the perceptual systems as transmitted by
proximal stimulation” (Fowler & Dekle, 1991, p. 817).

The notion expressed here is an echo: “patterns in the !ux of sound, touch, and light from
the environment may be equivalent to one another by invariant laws of nature” (Gibson,
1966, p. 115). The challenge for the perceiver, well met in the study by Fowler and Dekle
(1991), is to resolve common patterning equivalently or harmoniously in different senses
despite the unique dimensions of each sense. But Gibson’s oracular diction must not dis-
courage us from noting obvious and intrinsic departures from equivalence. The optic array
is fundamentally super"cial, that is, its patterning is imposed by the properties of surfaces
and shallow translucent subsurfaces (Gibson, 1966). In contrast, acoustic waves are a conse-
quence of the restoring forces of objects that return a substrate deformed by a driving force
to its initial state, and this is an effect of its material composition. Acoustic waves are pro-
duced when this motion is imposed on enveloping air. For this reason acoustics provides a
pattern tied more closely to substances than to surfaces (Gaver, 1993). Indeed, some
objects—the chest wall, for instance—are opaque to light and transparent to sound, a differ-
ence in the patternability of energy media with useful consequences as well as some annoy-
ances commonly noted by engineers in the soundproo"ng business. Touch and especially
haptic sensitivity allow a squeeze to resolve the compressibility and distensibility of an object
when neither property readily patterns an optic or an acoustic array. Whatever versatility in
perception is permitted by common patterning of !ux, the properties available in each
modality must differ irreducibly as a consequence of the physical causes that impart a
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sensory pattern. Nonetheless, to ful"ll the declaration that conjoint lawful speci"cation was
probably at work in the perception of sound-plus-touch requires identifying the pattern that
is hypothetically present in sound and the adjustments of hand shape. If this is largely a mat-
ter of physical description (Stoffregen & Bardy, 2001), an assay to determine whether a
hypothetical pattern lies within the range of human sensitivity brings it into the realm of
psychophysics, and an appraisal of the granularity matching the English initial phoneme
inventory sharpens the descriptive and theoretical focus to the perception of speech.

For Fowler and Dekle (1991), performance level was the surrogate for a technical descrip-
tion of a hypothetical amodal !ux pattern available to touch and hearing alike. They noted
the greater plausibility of conjoint speci"cation than probabilistic discrimination in describ-
ing their "nding. However, they left to other researchers who follow in their wake to deter-
mine whether !uency or accuracy in this empirical procedure indicated an effect of
invariant patterns of energy eliciting auditory-haptic perception. Regarding the properties of
phonemes, the existence of invariant patterns remains hypothetical, and unsecured. That is,
adopting Gibson’s clairvoyance, Fowler con"dently promised that “phonological gestures
are the public actions of the vocal tract that cause structure in acoustic speech signals. By
hypothesis, they will be found to cause speci!ers or invariants” (Fowler, 1996, p. 1731,
emphasis added).

In the 25 years since it appeared, the report by Fowler and Dekle (1991) has been widely
cited and is acknowledged as a model for research on perception in several concurrent
senses. Theoretically, it draws "re now and then (e.g., Mitterer & Jesse, 2010), but this
re!ects the devotion of our dismal era to the methods of insurance companies and an
attendant commitment to portray human knowledge in incidence reports of sensations
and the events with which they happen to be associated. No convincing evidence has yet
appeared to show that cases of perceptual success in the absence of familiarity should be
attributed to statistically rationalized schematic representations of familiar sensory states
projected into perceptual types. In this regard, history teaches that success without famil-
iarity is an old story, constituting a principal and vexing concern of E. L. Thorndike
(described in Hilgard & Bower, 1975) over decades. Taking a long view about a local dis-
pute, it seems that subjects in experiments, whether rats or people, are not very sensitive to
differential incidence. Had Fowler and Dekle pushed a bit harder at the explanation they
disfavored, it might simply have failed and left the building. (See also Luce, 2003, for the
argument that differential incidence is only ever salient in a two-alternative forced-choice
task. Otherwise, the richness of perceptual experience precludes attention to mere differen-
ces in incidence or its perceptual counterpart, differential familiarity.)

Come what may, the appealing simplicity of their original explanation must be relin-
quished to accommodate new evidence. To take one of the more charming examples, con-
sider a pair of studies on the topic of voicing in obstruent consonants (Derrick & Gick,
2013; Gick & Derrick, 2009). In American English, the dominant acoustic property con-
veying voicing is the presence or absence of aspiration (Lotz, Abramson, Gerstman,
Ingemann, & Nemser, 1960). That is to say, despite the vulgar near synonymy of “voicing”
and Voicing Onset Time (VOT), the perceptually criterial acoustic difference is absence of
aspiration (voiced) or presence of aspiration (voiceless). In an auditory tactile presentation,
participants in a study by Gick and Derrick (2009) integrated the audible properties of
speech and the tactile experience of a puff of air presented to the neck or hand in perceiv-
ing the voicing feature. Their report notes that perceivers are often close enough to talkers
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to experience the aerodynamic consequences of speech production along with the acoustic,
even though the tactile presentation in their project included only an explosive release and
its lagging air!ow for 80 ms, considerably briefer than the roughly 400 ms duration sylla-
bles. Under such circumstances, the "nding is readily resolved to the conditions of the bad
old cognitive view in which probability distributions are consulted covertly to make other-
wise inscrutable sensory experience portray the linguistic properties of syllables. Yet,
according to the premises of conjoint lawful speci"cation, an acoustic pattern at the ear
and an air current at the neck or hand might well be joint consequences of the same event
and readily combined in multimodal sensory sampling. A succeeding study (Derrick &
Gick, 2013) relieves this uncertainty while introducing a new problem.

The critical condition in the procedure used by Fowler and Dekle (1991) was the lack of
familiarity of the auditory-haptic experience so readily transcended by their participants.
For Derrick and Gick (2013), this lack of familiarity was accomplished by running the latex
hose that delivered the puff of air down to the participant’s ankle; it was guaranteed to create
an unfamiliar experience for any participant who spends little time with a talkative podia-
trist. Under those circumstances, an acoustic-plus-tactile combination satis"ed the condition
of unfamiliar presentation that Fowler and Dekle had described. Despite all, perception of
consonant voicing exhibited an undeniably weird blend of audible and tangible properties,
although it should be conceded that the participants did not sample an utterance concur-
rently in two modalities, as in the method of Fowler and Dekle. Rather, while the acoustic
sample of a syllable was available, a brief burst of air was imposed. Evidently, perceptual inte-
gration allows an analogy in which a puff of air on the ankle stands for a puff of air of an
aspirate consonant release.

The discovery here is complicated. Brie!y, a “stands for” relation differs from an iden-
tity relation that obtains when a single event is tracked in two modalities. With these con-
ditions of presentation, it is dif"cult to claim without special exclusion that the tangible
and audible properties in feeling with the foot and listening with the ear are naturally
merged as joint consequences of the same event, much as feeling a talking face and hearing
it speak were. Worse, the "nding introduces the possibility that the original study could
also have expressed this allowance for analogy rather than expressing a direct sensitivity to
an invariant that transcended modality. Impressed with the versatility of perceivers, Der-
rick and Gick (2013) conclude their report with an agnostic note about how it could have
happened, saying again that familiarity is evidently unimportant to perceptual
organization.

Of course, we knew this from decades of research speci"cally about the perceptual
organization of speech (Remez, Rubin, Berns, Pardo, & Lang, 1994; Remez, Rubin,
Pisoni, & Carrell, 1981; Remez & Thomas, 2013). That terrifying story is better left for
another day. For now, we note that the value of a theoretical claim is its clarity and its
pertinence, for it will surely be wrong, if not immediately, then eventually. May we all be
wrong in useful ways, and may we continue to "nd inspiration in the idea of conjoint
lawful speci"cation.
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