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Abstract

The perceptual loop theory of speech monitoring (Levelt, 1983) claims that inner and overt speech are monitored by
the comprehension system, which detects errors by comparing the comprehension of formulated utterances to originally
intended utterances. To test the perceptual loop monitor, speakers named pictures and sometimes attempted to halt
speech in response to auditory (Experiments 1 and 3) or visual (Experiments 2, 4, and 5) words that differed from
the picture name. These stop-signal words were varied in terms of their semantic or phonological similarity to the
intended word. The ability to halt word production was sensitive to phonological similarity and, in Experiment 5, to
emotional valence, but not to semantic similarity. These results suggest that the perceptual loop detects errors by mak-
ing comparisons at a level where phonological knowledge is represented. These data also imply that dialogue, back
channeling, and other areas where speech production is affected by simultaneous comprehension may operate based
on phonological comparisons.
© 2005 Elsevier Inc. All rights reserved.
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One of the more striking features of language
production is its efficiency and accuracy. Levelt (1989)
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estimates that we produce about 150 words per minute,
but make only one lexical error per 1000 words. This is
especially impressive considering the complexities of
word production. When speakers produce words, they
start with an idea they wish to communicate, then must
retrieve both lexical and phonological information, and
finally program a set of motor movements that can then
be comprehended by listeners. Despite these complexi-
ties, speech production seems relatively effortless and
error-free.

One reason that errors are relatively infrequent may
be that speakers comprehend their own speech to inspect
it for errors, thereby allowing them to inhibit and repair
erroneous utterances and speak relatively fluently. It is
not unusual for speakers to stop and correct themselves
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when they make an error, sometimes even before the
error is externally apparent. This idea has been formal-
ized as the speech monitor.

A number of findings in the speech-error record have
been used as evidence for an inner speech monitor, such
as the fact that phonological speech errors are more
likely to result in real words than non-words (the lexical
bias effect). Baars, Motley, and MacKay (1975) provided
experimental evidence of this effect by using a procedure
to elicit Spoonerisms (exchanges of the initial sounds of
a pair of words), and found that exchanges that formed
other words (e.g., “darn bore” from “barn door’’) were
more likely than exchanges that formed non-words (e.g.,
“dorn bef” from “born deaf”). Motley, Camden, and
Baars (1982) used the same procedure to show that
exchanges that resulted in taboo words (e.g., making a
Spoonerism out of “hit shed”) were made less often than
exchanges that did not result in taboo words (the taboo-
words effect). Baars and colleagues proposed that these
effects could result from use of an inner monitor or edi-
tor that is sensitive to both lexical status and social
appropriateness, and thus would be more likely to detect
and prevent articulation of an error resulting in a non-
word or a taboo word than one that results in a real
word or a more appropriate word. Further supporting
this account, subjects showed elevated galvanic skin
responses on trials where they avoided making taboo-
word errors (relative to cases where they avoided
making errors that would not result in taboo words),
suggesting that the taboo errors were, in fact, generated
internally even when they were not overtly produced.

The speech monitor has been proposed to be sensitive
to more than just lexical status and social appropriate-
ness—it has been claimed to be sensitive to a wide vari-
ety of errors, including conceptual errors, syntactic
errors, lexical errors, phonemic errors, prosodic errors,
morphemic errors, errors in appropriateness of speech,
and errors relating to social context (Levelt, 1989; Post-
ma, 2000). In fact, the inner-speech monitor has been
proposed to be sensitive to nearly everything to which
listeners are sensitive, leading to the relatively natural
theory that the monitor uses the comprehension system
to listen to both inner and outer speech (Hartsuiker &
Kolk, 2001; Levelt, 1983, 1989; Postma, 2000). This pro-
posal is known as the perceptual loop theory of speech
monitoring, and claims that a speaker’s prearticulatory
output (or phonetic plan) is processed by the language
comprehension system, which allows the speaker to
compare the comprehension of what he or she is about
to say to what he or she originally intended to express.
Speakers are also hypothesized to listen to their own
overt speech, giving them another chance to catch errors
through the same mechanism (and although it is too late
to prevent errors at that point, they can still be correct-
ed). Fig. 1 depicts the perceptual loop theory, as pro-
posed by Levelt (1983, 1989).
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Fig. 1. The perceptual-loop theory of self-monitoring (Levelt,
1983, 1989).

A number of results support the claim that speakers
monitor both their inner and outer speech via self-com-
prehension. Speakers detect similar kinds of errors in
their silent speech and in their overt speech (Dell & Rep-
ka, 1992), suggesting that the same mechanism is used
for both internal and external error detection. Speakers’
error rates are similar when producing silent, noise-
masked, or mouthed speech (Postma & Noordanus,
1996), suggesting that this monitoring does not occur
at the motor level. And not only can speakers detect
many of their own errors when their overt speech is
noise masked, but they actually do so more quickly
(on average) than when they can hear their own speech
(Lackner & Tuller, 1979), suggesting that monitoring of
inner speech is faster than monitoring of external speech.
Speakers also show evidence of capacity restrictions on
error detection and correction (Oomen & Postma,
2002; Postma, 1997), suggesting that speech monitoring
is a centrally regulated (or controlled) process, which is
consistent with the perceptual-loop theory (Postma,
2000). Finally, there is at least some evidence of a link
between disordered speech comprehension and monitor-
ing deficits (e.g., Marshall & Tompkins, 1982), which fits
with the idea that monitoring is carried out through the
comprehension system.

There is, however, some evidence that is inconsistent
with the idea that monitoring relies on the perception of
self-produced speech. One type of discrepant evidence
comes from language-impaired populations. If monitor-
ing relies on the comprehension system, one would
expect patients with neurological impairments in com-
prehension to have difficulty monitoring, and patients
with impairments in monitoring (such as jargon apha-
sics, who often are unaware of their speech errors
despite suffering from severe anomia) to have corre-
sponding problems in comprehension. However, a num-
ber of studies have found dissociations in these processes
in neurologically damaged patients (e.g., Schlenk,
Huber, & Wilmes, 1987; McNamara, Obler, Au, Durso,
& Albert, 1992; Maher, Rothi, & Heilman, 1994). Har-
tsuiker and Kolk (2001) point out that these findings
are not necessarily evidence against the perceptual loop
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