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Speech production studies have demonstrated a robust, positive correlation between inhalation 

depth and the length of a subsequent utterance (e.g., Winkworth et al., 1994; Mitchell et al., 

1996; Whalen et al., 1997; Huber, 2008; Fuchs et al., 2013), which has been interpreted as 

evidence for extended lookahead in speech motor planning. This interpretation is problematic 

because the finding is based on read speech, which allows for the possibility that external cues to 

length drive breath intakes. This possibility is strengthened by the finding that, when we asked 

participants to memorize sentences in order to control for visual cues to utterance length, only 

the preceding utterance length predicts breath intake patterns (a recovery effect); the length of a 

subsequent utterance does not (Kallay et al., 2019).  

Of course, the memorization paradigm introduces its own problems of interpretation. In 

particular, rote speech is atypical in that it is fairly monotonous (at least in our experiments). The 

monotonous prosody gives the impression that speakers are more focused on the form of what 

they are saying than on the content. This focus should not matter under the standard 

psycholinguistic assumption that speech motor planning references a phonetically-specified 

speech plan; but what if extended lookahead actually relies on access to conceptual information? 

In this case, a planning effect on breath intakes may only emerge when the to-be-conveyed 

information can be assessed as more or less dense in the context of an on-line production task. 

The results reported here are consistent with this hypothesis.  

The current results are based on speech data collected from 40 undergraduate students who 

completed several elicitation tasks as part of an extended study on pausing (Kallay, in prep). 

Here, we focus specifically on spontaneous speech that was elicited to investigate effects of 

narrative coherence on pause frequency and duration. The materials used were sets of 5 wordless 

cartoon pictures, which were arranged to create individual storyboards with different levels of 

coherence. The high-coherence storyboards depicted a sequence of well-defined, causally-related 

sequential actions with a limited temporal scope (i.e., an event schema; see Schank & Abelson, 

1977; Mandler, 1984). The moderate-coherence storyboards depicted several such schemas, 

strung together to create an “episode” (see Mandler & Johnson, 1977). The no-coherence 

storyboard depicted unrelated individual scenes performed by completely separate actors. Each 

participant produced a narrative in response to each storyboard given. In this way, a total of 240 

very short narratives were elicited (3 conditions x 2 stories x 40 participants). Each was 

transcribed and hand-segmented into pause-delimited utterances. Pauses were then coded for the 

presence (1) or absence (0) of breath intakes based on perceptual and visible acoustic cues (see 

Kallay et al., 2019). These binary data were modeled using logistic regression. The predictor 

variables were narrative coherence (high, moderate, none), preceding utterance length (in 

duration and syllables), and following utterance length (in duration and syllables). A significant 

effect of preceding utterance length on the presence of breath intakes suggests that physiological 

recovery drives breath intakes; a significant effect of following utterance length suggests that 

breath intakes are planned to optimize speech production. The results indicated independent 

effects of both recovery [z = 5.501, p < .001] and planning [z = 3.671, p < .001], but only the 

planning effect varied with coherence (see Figure 1): narratives produced in the high coherence 

condition showed a significantly stronger effect of subsequent utterance length on breath intakes 

than those produced in the no coherence condition [z = -2.721, p = .007]. The difference between 

narratives in the moderate and no coherence condition was not significant.  



Our interpretation of these results, given our previous results and skepticism about the read-

speech results, is that speech motor planning at the level of the utterance references the density 

of to-be-conveyed conceptual information, where information density is a relative notion that can 

only be defined with reference to a discourse-level plan.  

 

 
Figure 1. The presence (1) versus absence (0) of a breath intake during pause (x-axis) is shown as a function of the 

subsequent pause-delimited utterance length (y-axis) and narrative coherence condition (panels). 
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