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Prosody refers to the rhythmic and tonal properties of language that transcend individual words or sounds.
Core prosodic features include variations in duration (the shortening and stretching of the syllables of a word),
stress levels (volume or loudness, often associated with emphasis), and fundamental frequency or pitch (the
“tune” of an utterance). The definition of prosody may also be extended to include hesitation pauses, which are
periods of silence when a speaker may be planning the next chunk or attempting to retrieve a word. More
controversially, filler expressions such as the English “uh” and “um” are sometimes also treated as an aspect of
prosody, particularly because they tend to occur in the same environments as silent pauses and may play
critical roles in maintaining fluency. Although discussions of prosody traditionally focus on speech, prosody is
also a feature of sign languages, in which cues such as larger and longer signs often mark the edges of prosodic

units.

History

It has been known for decades that spoken language is organized into prosodic constituents (Chomsky & Halle,_

1968; Ladd, 1996; Lehiste, 1970; Nespor & Vogel, 1986) [see Language]. For example, if a person were to say,

“Whenever I drink wine, I get a headache,” the word “wine” would be elongated and somewhat emphasized,
the fundamental frequency of that word would fall and then quickly rise, and a pause might follow. As a result,
the listener would perceive the utterance as two intonational phrases separated by a prosodic boundary. Below
the intonational phrase are other prosodic constituents, including prosodic phrases, prosodic words, and
syllables. In some theories of prosody, this hierarchy of constituents is governed by principles such as the strict
layering hypothesis (Selkirk, 1984), which posits that prosodic constituents must nest neatly without overlap so
that each constituent is fully housed within higher-level structures. This constraint contrasts with what we see

in syntax, in which a clause, for example, may be inserted inside a smaller constituent such as a noun phrase.

The intonational component of prosody refers to variations in pitch, which significantly influence the meaning

and interpretation of spoken utterances (Pierrehumbert & Hirschberg, 1990). Intonational variations may signal

grammatical structures; for example, in the previous example, “Whenever I drink wine, I get a headache,” the
pitch fall-rise pattern that would typically occur on “wine” helps signal that the sequence will be followed by
another clause. Intonation also distinguishes statements from questions, highlights important information, and
conveys emotional or pragmatic nuances. By modulating pitch contours, speakers guide listeners’ attention,
facilitate comprehension, and convey communicative intent beyond lexical content alone. For example,
depending on intonation, the question, “Are you talking to me?” may be received as a sincere question or as a

threat (as illustrated in a famous scene from the film Taxi Driver).

Theories of how prosodic structure relates to linguistic form fall into two main camps: direct and indirect. In
direct theories, it is assumed that prosodic features such as phrase-final lengthening, pausing, and pitch

movements are direct consequences of syntactic structure. Early experimental work seems to support this view.
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For instance, studies have shown that the stronger the syntactic boundary on which a word terminates, the
greater the amount of lengthening that is observed, and the higher the probability of a pause (Cooper & Paccia-

Cooper, 1980).

In contrast, indirect theories posit the existence of a distinctly prosodic constituency that is derived from syntax
but is not identical to it (Selkirk, 1986). In these approaches, the right edge of a syntactic phrase will typically
mark the right edge of a prosodic phrase, but additional syntactic phrase brackets do not strengthen the
prosodic boundary. In addition, a recent version of the indirect approach derived from optimality theory [see
Phonology] assumes syntax—prosody correspondence but treats the alignment as probabilistic, with the result
that some prosodic phrasings may end up violating syntactic constituency in the presence of another more
compelling constraint. One such constraint is the attempt to balance the size of phrases (Fodor, 1998), which
may result in a prosodic phrasing such as “(Mary walked) (all the way to the center of town).” In this example,
a prosodic phrase boundary occurs after the main verb, which does not align with the right edge of a syntactic

phrase but does help balance the size of the prosodic constituents.

Core concepts

Prosody is grounded in interactions between linguistic structure and constraints that arise from the architecture

of the human cognitive system [see Neuroscience of L.anguage; Neuroscience of Syntax]. Linguistic

representations influence prosodic features—for example, a clause boundary will almost always trigger an
intonational phrase boundary. However, other prosodic features are associated with aspects of performance
such as planning—for example, a speaker might slow down and pause at the end of a clause to gain time to
plan the next stretch of speech. This prosodic marking of linguistic units such as phrases and clauses benefits
the comprehender because prosodic features make abstract syntax concrete and perceptible, which in turn has
been shown to facilitate comprehension and learning across a variety of languages, including German

(Lamekina & Meyer, 2023), French (Didirkova et al., 2019), Japanese (Funasaki & Yano, 2025), and English

(Snedeker & Casserly, 2010), among others [see Psycholinguistics].

In normal spontaneous speech, intonational phrases tend to be short, with estimates ranging between 1.6

seconds (Inbar et al., 2025) and three seconds (Inbar et al., 2020) in duration. Similarly, speakers tend to take a

breath every three seconds (Kallay et al., 2019), and naive listeners report that they perceive speech chunks in

unrehearsed speech to be about 2.5 seconds in duration (Vetchinnikova et al., 2023). Moreover, the best cue to

the presence of an intonational phrase boundary is phrase-final lengthening (Biron et al., 2021), which may
reflect the speaker’s need to buy time to recover from the cognitive effort of assembling the current chunk and
to plan the next. Pause times within an utterance tend to correlate with latencies to initiate utterances (Ferreira,_

1991), suggesting that both measures reflect planning time.
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The correspondence between syntactic and prosodic structures assumed in both direct and indirect theories of
prosody implies that syntactic boundaries will tend to be prosodically marked, providing listeners with acoustic
cues for parsing, and a large body of research shows that listeners can use this information to choose one
syntactic parse over another in cases of syntactic ambiguity. For example, in “Frank saw the man with
binoculars,” the parse that treats “with binoculars” as an instrument (rather than a modifier of “man”) would be

signaled by the lengthening of “man” (Snedeker & Trueswell, 2003). In addition, investigations using

magnetoencephalography have shown that syntactic boundaries that are marked prosodically are more robustly
detected by the human brain (Degano et al., 2024). Studies of children’s acquisition of language have shown

that children use prosodic information to infer syntactic constituents (Jusczyk et al., 1992), an idea known as

prosodic bootstrapping (Gervain et al., 2021). Children leverage prosodic cues to learn vocabulary as well as
the grammatical structure of the language to which they are exposed (De Carvalho et al., 2022; Han et al.,_

2024; Soderstrom et al., 2003) [see Word Learning].

In silent reading, people also tend to project a prosodic contour onto the text, generating what is referred to as
implicit prosody (Fodor, 1998)—an internal representation of the prosodic form the utterance would have if it
were spoken. The implicit prosody hypothesis proposes that this covert prosody can influence syntactic parsing
decisions. Evidence for these effects comes from work linking punctuation, line breaks, and default prosodic

phrasing to comprehension measures such as reading time (Breen, 2014; Hirose, 2003).

Sign languages also make use of prosody [see Sign Language]. Signers use manual and nonmanual behaviors

to systematically mark prosodic constituency and the units of syntactic and prosodic constituents. The edges of
intonational phrases feature boundary cues such as final lengthening of signs, changes in sign size, and pauses.
These occur alongside nonmanual boundary markers such as head movements and especially eye blinks, which

cluster at prosodic phrase boundaries (Sandler, 2010; Wilbur, 2022). These cues also perform discourse-level

semantic functions such as marking information structure, which refers to the division of an utterance into
given and new content. Signers reliably perceive these boundary cues and use them to segment the signed

stream into prosodic and syntactic constituents (Brentari et al., 2018).

Questions, controversies, and new developments

Until recently, our understanding of prosody emerged mainly from studies employing artificial utterances
designed to test linguistic hypotheses. Typically, the utterances were elicited by asking speakers to read them
aloud, and then the acoustic features were analyzed manually. Today, computational tools for automatic parsing
and for performing prosodic analyses allow for a new approach in which spontaneously generated language
can be analyzed for both its grammatical and acoustic features and their degree of alignment. This shift towards
examining prosody in naturalistic contexts broadens the scope of prosody research. It not only reframes how
researchers interpret prosodic markers but also highlights the need to consider performance variables when

analyzing language structure and processing. This perspective invites broader investigation into phenomena
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traditionally dismissed as noise or errors, such as hesitations and fillers, redefining them as functional aspects

of spoken language with cognitive relevance.

Broader connections

Prosody sits at the intersection of language and cognition. It guides how people produce and interpret spoken
language in real time, shaping everything from syntactic parsing to discourse interpretation and reflecting
cognitive processes such as planning, memory, and attention. It also plays a key role in development, helping

infants segment speech and bootstrap syntax [see Language Acquisition]. Beyond language, prosody signals

emotion, speaker intent, and social position, linking linguistic structure to broader systems of perception and
communication [see The Interaction Engine]. In short, studying prosody gives cognitive scientists a window

into how the mind handles the complexities of language in context and in interaction.

Further reading
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