Notes and Comment     459
destructive, and perceived gestures, therefore, are both
intended and actual. Relatedly, the theories disagree
regarding whether acoustic information fully specifies
speech gestures.
More relevant in the present context, the theories disagree on the claim that makes the motor theory, in fact, a
motor theory. Liberman’s theory explains perception of
gestures by invoking speech–motor involvement; I have
rejected that claim for direct realism (e.g., Fowler, 1996).
Accordingly, direct-realist theory is not a motor theory.
The article by Galantucci et al. (2006) was about Liberman’s motor theory. Massaro and Chen’s (2008) commentary was not about any motor theory at all.
The following analogy may clarify the distinction
between theories that are, or are not, motor theories.
Imagine a theory of visual perception that makes the
uncontroversial claim that an observer, looking at a person walking, sees a person walking. That is, the theory’s
claim is that viewers perceive motor action when there
is motor action in their line of sight. They do so because
they intercept structure in reflected light over time that
informs about the motor actions that caused that structure. This theoretical claim is exactly analogous to a
claim of the direct-realist theory of speech perception:
Listeners perceive speech actions when there are actions
to be perceived, because the actions structure acoustic
signals (and optic arrays, oftentimes), which, in turn, inform about the actions.
Neither theory is a motor theory. The visual theory
would be a motor theory only if there were an additional
claim that viewers see locomotion because their own locomotor systems intervene in the perception of walking.
Likewise, the direct-realist theory of speech perception
would be a motor theory only if it claimed that the speech
motor system is involved in speech perception, but it is
explicit (and likely wrong) in rejecting that idea. Indeed,
if a claim that speech gestures are perceived were to mean
that a theory of speech perception was a motor theory,
then Massaro’s fuzzy logic model of perception (FLMP)
would be a “half motor” theory. In the FLMP, for example,
a visual “cue” for the syllable /ba/ is identified as “lips
closed,” gestural information. But is the FLMP a half
motor theory? Of course not.
Massaro and Chen (2008) attempt to camouflage a discussion of direct realism in the guise of discussing motor
theory. Consider the following: “The second claim [of
the motor theory], that perceiving speech is perceiving
gestures, is grounded in Gibson’s view of direct perception” (p. 453). As written, this remark is false, for three
reasons. First, Liberman and colleagues first hinted at a
motor theory in 1952:
Our results relate to the assumption that the perception of speech depends ultimately on the proprioceptive return from the articulatory movements which
are made in speaking.
(Liberman et al., 1952, pp. 512–513)
Gibson, however, did not present his theory of direct perception until 1966.

Second, Liberman and colleagues finally settled on
analysis by synthesis as the mechanism by which motor
involvement occurs in speech perception (e.g., Liberman
et al., 1967; Liberman & Mattingly, 1985). Analysis by
synthesis is not direct perception.
Third, Liberman and Mattingly (1985) openly rejected
Gibson’s theory, at least as applied to speech:
Unlike Gibson, we do not think articulatory movements (let alone phonetic structures) are given directly (that is, without computation) by ‘higher order
invariants’ that would be plain if only we had a biologically appropriate science of physical acoustics. . . .
No higher-order invariants have thus far been proposed, and we doubt that any will be forthcoming.
(p. 26)
Again, Massaro and Chen’s (2008) remark, as written,
is false. However, if their “motor theory” is replaced with
“direct-realist theory,” it is true.
Another instance of camouflage from Massaro and
Chen (2008) appears on page 456: “One of our biggest
concerns about the motor theory is that seldom do its theorists describe how gesture and motor processing actually
solve perceptual outcomes.” This statement, if directed, in
fact, at motor theorists, is wrong.
I do not know what it means to “solve . . . outcomes,”
but Liberman and his colleagues did offer explanations
of “how gesture and motor processing” are involved in
speech perception. As Galantucci et al. (2006) noted,
they proposed analysis by synthesis, and they proposed
correlated neural networks supporting perception and
production (see Liberman et al., 1967; Liberman, Cooper, Studdert-Kennedy, Harris, & Shankweiler, 1968;
Liberman & Mattingly, 1985). Liberman and colleagues
also offered a rationale for motor involvement in speech
perception. In their view, efficient speech production requires a specialization for coarticulation, because human
auditory systems cannot handle acoustic alphabets when
their component sounds are sequenced at practically useful rates. Perception of speech requires a specialization
for decoding coarticulated speech. Liberman et al. (1967;
Liberman & Mattingly, 1985; Liberman & Whalen, 2000)
inferred from evidence that listeners perceive articulation
that the specializations for talking and listening are one
and the same. One can disagree with those proposals—
I do, mostly—but it is inaccurate to suggest they were not
provided (often enough).
Although Massaro and Chen’s (2008) remark would
still be far off the mark if “direct-realist theory” replaced
“motor theory” in the quotation above, it would be perhaps more understandable. Substitution in place, Massaro and Chen should not have “big concerns” here, but
it is true not only that direct realists “seldom” explain
how motor processing is involved in speech perception;
they never do it. That is, in part, because direct-realist
accounts are not about mechanism or mental processing. They are about public perceptual function—that is,
about the functions that perception serves in the life of
an animal (e.g., for Gibson, 1966, in the general case,

460     Fowler
perception of affordances, perceptual guidance of action;
cf. Fowler, 1986, for speech). It is also, in part, because
direct-realist Fowler has denied that motor system involvement in perception likely occurs (Fowler, 1996). So
it would be surprising if, either frequently or seldom, she
offered an account about how motor system involvement
were to take place, if only it did.
Gesture Perception in Speech
There is a domain in which motor theorists and direct
realists almost agree—namely, the set of findings showing
that listeners perceive speech gestures, intended and/or
actual. When Massaro and Chen (2008) address this domain, their comments are at least relevant to the article by
Galantucci et al. (2006), but they reflect misunderstandings and misrepresentations of the evidence.
Most notably: “The first [piece of evidence for gesture perception invoked by Galantucci et al., 2006] is the
lack of signal–phoneme invariance in auditory speech,
illustrated by the well-known /di/–/du/ schematic spectrograms” (p. 453). However, the import of /di/–/du/ for
Liberman and colleagues (e.g., Liberman et al., 1954)
went well beyond the lack of invariance in the synthetic
acoustic signals. That bit of negative evidence would not
lead a scientist of Liberman’s caliber to a motor theory.
It was the lack of acoustic invariance, coupled with the
presence of invariance in the gesture for /d/ across coarticulatory contexts, with perception tracking articulation.
As Galantucci et al. point out, Liberman did not set out to
be a motor theorist. His data led him there.
Massaro and Chen (2008) comment that, because articulation causes the acoustic speech signal, articulations
cannot be more invariant than the signals they cause. However, this is a (surprising) mistake. The tongue tip gesture
for /d/ in /di/ and /du/ is the same in the two syllables.
The second-formant transitions (for example) are not the
same, because of coarticulation of the tip gesture with the
tongue body and lip gestures for /i/ and /u/. Because the
vowels are different, their tongue body and lip gestures
are different, and the consequent acoustic signals are different. There is gestural and perceptual invariance for /d/,
but there is acoustic context sensitivity.
As I have commented elsewhere (Fowler, 1999), Massaro’s alternative proposal (i.e., that syllable prototypes
solve the invariance problem) has to be wrong. For example, in this account, why do perceivers judge that /di/
and /du/ share their initial consonants? Liberman and
fellow motor theorists had an answer: Their consonantal gestures are the same, and listeners perceive those
gestures. In the FLMP, however, the prototypes for /di/
and /du/ are no more closely linked than are the prototypes for /di/ and /gu/. On the related question of how
the FLMP’s prototypes get their names (that is, e.g., how
a particular collection of acoustic and visual cues get the
name /di/), the FLMP is STMPed.
Next, consider /r/. In one place in their article, Massaro
and Chen (2008) claim that there can be no dissociation
between articulatory and acoustic variability. But in their
discussion of /r/, in contrast, they suggest that, whereas
there are variable tongue shapes for /r/, there is a reliable

acoustic signature, a low F3. This is one of many tangents in Massaro and Chen’s commentary (“How does the
FLMP account for language acquisition?” [p. 457]). Their
comments about /r/ concern the targets of speech production. The article by Galantucci et al. (2006), on which they
purport to be commenting, is about speech perception.
As I have noted elsewhere (Fowler, 2003), remarkably, /r/ is a consonant on which two opposing classes
of speech production theory pay special attention, the
proponents of each considering it to provide strong evidence in favor of their account. The classes of theory
are the one espoused by Massaro and Chen (2008), that
talkers aim for acoustic targets, and the alternative, that
they aim to produce gestural signatures. In the theory
of articulatory phonology (e.g., Browman & Goldstein,
1986, 1992; Goldstein & Fowler, 2003), the relevant observation is that, regardless of tongue shape, /r/ has three
constriction gestures—at pharyngeal, palatal, and labial
locations—and these are the goals of /r/ production. So
there is gestural invariance for /r/. There is much more
that can be written about the merits of a gestural account
of /r/ (summarized in Fowler, 2003). However, again, the
discussion of /r/ is a tangent, because it does not relate to
the motor theory of speech perception.
In considering an alternative to gestures, Massaro and
Chen (2008) note that “to solve the invariance problem
between acoustic signal and phoneme . . . Massaro (1972)
proposed the open [sic] syllable V, CV, or VC as the perceptual unit” (p. 454). That may be, but why has Massaro
not, in the ensuing three and a half decades, ever noticed
the implausibility of this proposal? Why has he not addressed the question of where those alleged perceptual
units are in upstanding English words such as strength
and script, both CCCVCC monosyllables? The FLMP is
STMPed again. Across the range of real languages, V, CV,
and (“or”?) VC syllables cannot be perceptual units.
In any case, the proposal of these units does not “solve”
the invariance problem. Vowel-to-vowel coarticulation occurs widely and extensively in languages (e.g., Öhman,
1966; Recasens, 1984), and it is sufficiently perceptually
salient to have supported development of vowel harmony
in the phonologies of several of them. How does this
occur? The FLMP is STMPed. Moreover, listeners use
context sensitivity, as is expected of gesture perceivers
(see Fowler, 2006, for a review). Context sensitivity due
to coarticulation does not constitute noise to be tolerated;
it constitutes information to be exploited (see also Elman
& McClelland, 1986).
All of that aside, listeners are also talkers and users of
public language more generally. Talkers show by their
spontaneous errors of speech production (e.g., Dell,
1986) that consonants and vowels are (permutable) planning units. Syllables, including the “perceptual units” of
Massaro (1972), are not. Moreover, as Abler (1989) and
Studdert-Kennedy (e.g., 1998) have noted, these “particulate” units of language, consonants and vowels, are
hallmarks of its generativity at the level of lexical form.
It would be astonishing if listeners did not use units that
(1) persist in language, (2) persist because they do important work, and (3) are units for talkers. The FLMP implies
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that language speakers become wholly other people when
they are language perceivers. In contrast, motor theorists recognize the necessity of a “parity” constraint on
successful communication by speech (e.g., Liberman &
Whalen, 2000): What count as language forms for talkers
and listeners must coincide.
I stand by my demonstration of a tactile McGurk effect
(Fowler & Dekle, 1991), cited by Galantucci et al. (2006)
as evidence for gesture perception. Our results are real;
readers can count on them. I leave the “more valid” use
of a fake speaker to Massaro and Chen. Their experiment
will certainly be less icky than ours was.
Another kind of evidence in favor of gesture perception,
cited by Galantucci et al. (2006), is Fowler, Brown, Sabadini, and Weihing’s (2003) finding of an unusually small
latency difference between simple and choice speech tasks.
Contrary to Massaro and Chen’s (2008) suggestion, in the
choice response task, there is no chance that the small latency increment over the simple response times occurred
because talkers initiated what looked like acoustic evidence of consonant closure without making a real closure.
We measured formant transitions into the closure, and the
transitions were specific to the /p/, /t/, or /k/ response that
the participants were heard to produce. That information is
in the published article. Moreover, I reminded the authors
about it in a review of their commentary. If Massaro and
Chen cannot find sincere ways to contest evidence in favor
of gesture perception, perhaps they need to reevaluate their
opposition to the claim.
One would think, too, that if Massaro and Chen (2008)
found our account of the different latencies as measured
from closure and release “unconvincing,” they would
have presented it. But they chose not to let readers decide, electing instead to eliminate the results from their
consideration. (We explained the relatively slow releases
on choice trials by participants’ lack of confidence in the
consonants they had committed to. As a pilot participant,
I can testify to that.) In short, none of the evidence favoring the motor theory’s claim of gesture perception is challenged effectively by Massaro and Chen.
Other Points
Beyond their comments on (and off) the topics of motor
theory and gesture perception, Massaro and Chen (2008)
offer several erroneous arguments concerning the role
of motor systems in perception. Their comments on the
“degrees-of-freedom problem” getting in the way of motor
system intervention in speech perception are just puzzling:
Massaro and Chen knew about the article that I cite at the
end of this paragraph. I told them about it in two reviews of
their commentary. The degrees-of-freedom problem does
not apply to skilled actors. They have solved that problem.
Indeed, they exploit degrees of freedom (e.g., Bernstein,
1935/1967). In any case, the evidence shows that there is
online motor system activation in speech perception that
is specific to the speech gestures being heard (e.g., Fadiga,
Craighero, Buccino, & Rizzolatti, 2002). As such, there is
not much point in speculating that such activation would
impede perception.

The authors’ comments on mirror neurons are equally
puzzling: “Our understanding, however, is that mirror
neurons cannot account for perception” (p. 456). Did
Galantucci et al. (2006) suggest that mirror neurons account for perception? Not even almost. (Also, cf. Goldstein & Fowler, 2003, where we address limits on the
explanatory power of mirror neurons.) However, mirror
neurons are active during perception, including speech
perception (Fadiga et al., 2002). I know of no theory of
speech perception, other than the motor theory, that predicts this outcome. Even so, it is not the burden of mirror
neurons, in anyone’s view as far as I know, to “account
for perception.”
Galantucci et al. (2006) reviewed the history and scientific standing of Liberman and colleagues’ motor theory,
to keep its potential contributions alive, despite the death
of its main proponents. We welcome commentaries on our
effort.
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