UNVOICED

Authored by
mohammad looti

October 20, 2025

RECOMMENDED CITATION

mohammad looti (2025). UNVOICED. PSYCHOLOGICAL SCALES. Retrieved from
https://scales.arabpsychology.com/?p=52556

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=52556
https://scales.arabpsychology.com/?p=52556
https://scales.arabpsychology.com
https://scales.arabpsychology.com

UNVOICED

UNVOICED

Primary Disciplinary Field(s): Phonetics, Linguistics, Speech-Language Pathology

1. Core Definition and Phonetic Mechanism

The term unvoiced, or voiceless, is a fundamental adjective in articulatory phonetics used to
describe speech sounds produced without the corresponding vibration of the vocal folds (or vocal
cords). This physiological mechanism, known as phonation, is crucial for distinguishing sounds
across all human languages. When a sound is unvoiced, the glottis--the space between the vocal
folds--remains open, allowing air to pass freely from the lungs through the larynx and into the vocal
tract. The resultant sound is generated solely by the turbulence created elsewhere in the vocal
tract, such as constriction at the lips, teeth, or palate, or by the sudden release of built-up air
pressure. This contrasts sharply with voiced sounds, where the vocal folds are held taut and close
enough to vibrate rapidly as the air stream passes through, creating a periodic acoustic signal.
Understanding the distinction between voiced and unvoiced sounds is essential for the accurate
transcription and analysis of speech, forming the basis of the International Phonetic Alphabet (IPA)
classification system. The absence of vocal fold vibration means the sound lacks the fundamental
frequency (FO) characteristic of voicing, resulting in a sound profile dominated by noise, friction, or
transient bursts, depending on the manner of articulation.

The mechanics of producing unvoiced sounds involve specific muscular adjustments within the
larynx. To prevent vibration, the laryngeal muscles must abduct (pull apart) the arytenoid
cartilages, widening the glottis. This wide opening ensures that the Bernoulli effect--the primary
force driving vocal fold oscillation--cannot take hold. The air flows unimpeded, acting only as the
energy source for the supralaryngeal articulation. For example, when producing the unvoiced stop
consonant /p/, the articulators (lips) halt the air flow momentarily, and the breath pressure builds up
behind the blockage. Upon release, the sound is generated by the sudden, turbulent explosion of
air, entirely lacking the rhythmic periodicity introduced by vocal cord vibration. This mechanism
applies universally to all unvoiced segments, whether they are plosives, fricatives, affricates, or
specific types of approximants, although the latter two categories are less common as unvoiced
segments. The quality and acoustic signature of the resulting unvoiced sound are determined
primarily by the location and shape of the constriction (the place of articulation) and the way the air
is manipulated (the manner of articulation) above the larynx.

The acoustic consequence of voicelessness is the presence of aperiodicity in the sound wave.
Unlike voiced sounds, which show clear, regular waveform cycles and formants due to the
fundamental frequency and its harmonics, unvoiced sounds manifest as random, non-repeating
fluctuations in air pressure. When visualized on a spectrogram, voiced sounds display distinct
vertical striations corresponding to vocal fold pulses, whereas unvoiced sounds appear as diffuse,
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dark areas distributed across higher frequencies, representing the turbulent noise components.
This acoustic distinction is what allows listeners to reliably differentiate minimal pairs such as /s/
(unvoiced) and /z/ (voiced), or /t/ (unvoiced) and /d/ (voiced). Furthermore, the lack of voicing
affects surrounding segments, often leading to co-articulatory effects. For instance, in English,
vowels preceding an unvoiced consonant tend to be perceptually shorter than those preceding a
voiced counterpart, a feature known as vowel shortening, which serves as a crucial secondary cue
for the perception of voicelessness. Thus, the definition of unvoiced extends beyond the simple
absence of vibration, encompassing a complex set of articulatory, acoustic, and perceptual
features that govern speech production and comprehension.

2. Historical and Comparative Linguistics

The concept of voicing contrasts has been central to the development of linguistic theory since the
formalization of phonetics, though the recognition of the physiological mechanics emerged much
later. Early linguistic descriptions, particularly within the Sanskrit grammatical tradition developed
by P??ini around the 4th century BCE, meticulously cataloged speech sounds based on their
production, distinguishing between sounds that relied on breath (unvoiced) and those that involved
a deeper, resonant quality (voiced). This traditional understanding laid the groundwork for modern
articulatory phonetics, recognizing voicing as a binary feature critical for maintaining lexical
distinctions. The systematic mapping of these physiological features to a universal set of symbols
culminated in the creation of the International Phonetic Alphabet (IPA), which provides precise

symbols and diacritics to denote all known variations of voice quality, including distinctions
between fully voiced, partially voiced, and fully unvoiced segments.

From a diachronic perspective, the presence and distribution of unvoiced sounds within a language
family are subject to historical sound changes. For example, processes like devoicing--where a
historically voiced sound loses its vocal fold vibration--are common evolutionary paths. Proto-Indo-
European (PIE) possessed a complex system of stops, and the subsequent development into
daughter languages, such as the Germanic branch, saw extensive shifts involving voicing. Grimm's
Law, a pivotal set of sound changes affecting the development of Germanic languages from PIE,
details the systematic shift of PIE voiced aspirate stops to voiced stops, and PIE voiced stops to
unvoiced stops, demonstrating the fluidity of the voicing contrast over time. The stability of the
voicing feature is often linked to the phonetic environment; sounds are more likely to undergo
devoicing when adjacent to other voiceless segments or in phrase-initial/final positions, reflecting a
tendency toward ease of articulation and minimization of laryngeal effort.

In comparative linguistics, the investigation of unvoiced sounds provides crucial evidence for
reconstructing protolanguages and understanding typological variations across languages. While
many languages, such as English, French, and Spanish, maintain a symmetrical voiced/unvoiced
contrast for their stops and fricatives (e.qg., /p/-/bl/, /f/-Ivl), other languages exhibit entirely different
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systems. For instance, certain indigenous languages of the Americas, like many Salishan
languages, primarily use a contrast between ejective (glottalized) and simple stops, where the
simple stops are often universally unvoiced, minimizing the role of the voicing feature in
distinguishing words. Conversely, languages like Korean utilize a three-way contrast of stops--plain
(usually lightly voiced or unvoiced), tense (fortis), and aspirated (strongly unvoiced)--demonstrating
that the presence or absence of vocal vibration must be analyzed in conjunction with other
laryngeal features like aspiration and glottal tension to fully capture the phonemic inventory of a
language.

3. Classification and Examples of Unvoiced Sounds

Unvoiced sounds are broadly categorized based on their manner of articulation, encompassing the
majority of consonants found globally. The most common unvoiced segments belong to the
categories of plosives (stops), fricatives, and affricates. Unvoiced plosives involve a complete
closure of the vocal tract followed by a sudden release of air pressure. Key examples in English
include /p/ (bilabial), /t/ (alveolar), and /k/ (velar). The primary acoustic marker for these sounds is
the short burst of noise and the subsequent aspiration (a puff of air) that often follows in stressed
syllables in English, such as in the word 'pin'. The physiological process requires precise timing
between the supralaryngeal closure and the wide opening of the glottis to ensure the pressure
differential necessary for the characteristic burst. If the vocal folds begin vibrating too early relative
to the stop release, the sound shifts towards its voiced counterpart.

Unvoiced fricatives are characterized by a narrow constriction in the vocal tract through which air
is forced, creating sustained turbulent noise (frication). Examples include /f/ (labiodental), /s/
(alveolar sibilant), and /6/ (dental, as in 'thing’). These sounds are acoustically defined by high-
frequency energy spread over a longer duration compared to plosives. The precise distribution of
this noise energy is determined by the place of articulation; for instance, the noise component of /s/
is typically centered at higher frequencies than that of /?/ (the palato-alveolar fricative in 'ship’). The
sustained nature of the articulation allows the listener to readily identify the absence of vocal cord
vibration throughout the entire segment, making these sounds archetypal examples of unvoiced
noise components in speech.

While the vast majority of sounds are consonants, the concept of unvoiced sounds occasionally
extends to other categories. Unvoiced affricates, such as /t?/ (as in 'church'), begin as an
unvoiced stop and release into an unvoiced fricative. Furthermore, while vowels and most
sonorants (hasals, liquids, and glides) are inherently voiced, they can be partially or fully devoiced
in specific phonetic contexts. This phenomenon, known as allophonic devoicing, often occurs when
sonorants are adjacent to or immediately follow a primary unvoiced segment. For example, in
English, the /r/ in the word 'try' or the /I/ in 'plant’ might be partially devoiced because of the
preceding unvoiced plosive, /t/ or /p/, respectively. In some languages, like Icelandic or Welsh,
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certain approximants, such as the lateral fricative /?/, are phonemically unvoiced, demonstrating
that the unvoiced category is not strictly limited to obstruents (stops, fricatives, and affricates) but
can apply contrastively to sounds that typically involve voicing.

4. Acoustic and Perceptual Features

The acoustic differentiation between unvoiced and voiced sounds is one of the most rigorously
studied areas of experimental phonetics. The primary acoustic cue for voicelessness is the Voice
Onset Time (VOT), a measurement introduced by Lisker and Abramson (1964). VOT quantifies
the time delay between the release of an articulatory closure (the burst of a stop) and the onset of
vocal fold vibration. For typical unvoiced stops in English (e.g., /p/, /t/, /k/), the VOT is positive and
relatively long (ranging from 30 ms to over 100 ms), meaning vibration begins well after the
release. This delay corresponds physically to the period of aspiration, the interval during which air
rushes through the open glottis before the vocal folds adduct and begin vibrating for the following
vowel. Conversely, voiced stops (/b/, /d/, /g/) exhibit short positive VOT, or even negative VOT
(pre-voicing), where vibration starts before the release. VOT is considered the single most robust
acoustic feature distinguishing the voicing contrast in many languages, serving as a reliable metric
for phonetic analysis and cross-linguistic comparison.

Beyond VOT, other secondary acoustic cues contribute significantly to the perception of unvoiced
sounds. The overall duration of the preceding vowel is inversely related to the voicing of the
following consonant; vowels are reliably shorter before unvoiced consonants than before voiced
ones, a phenomenon known as pre-fortis clipping. This durational difference acts as a powerful
perceptual cue, sometimes even overriding ambiguous VOT measurements. Furthermore, the
intensity and duration of the noise component itself are critical. Unvoiced fricatives typically exhibit
greater acoustic energy and longer duration than their voiced counterparts, reflecting the greater
air pressure required to maintain the turbulent flow without the dampening effect of vocal fold
vibration. The shape of the spectral envelope--the distribution of noise energy across frequencies--
also helps distinguish unvoiced sounds from each other, for example, separating the high-
frequency energy of /s/ from the lower-frequency energy of /?/.

The perception of voicelessness relies on the listener integrating these diverse acoustic cues.
Human auditory processing is remarkably efficient at identifying the transition from aperiodic noise
(or silence, in the case of closure) to periodic voicing. Studies in psychoacoustics have shown that
listeners categorize sounds based on sharp categorical boundaries, where minor changes in VOT
or vowel duration can cause a sound to be perceived as shifting abruptly from unvoiced to voiced.
This categorical perception is not fixed but is influenced by the listener's native language. For
example, native English speakers utilize VOT as a primary contrast, while Spanish speakers,
whose voiced stops often have negative or short-lag VOT and whose unvoiced stops have very
short positive VOT, rely more heavily on vowel duration or the presence of pre-voicing. The
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dynamic interaction and weighting of these acoustic features underscore the complexity of
identifying and processing unvoiced sounds in rapid, continuous speech.

5. Role in Phonology and Allophony

In phonology, the voicing feature often functions as a crucial distinctive feature, meaning it serves
to create minimal pairs--words that differ by only one sound segment, thereby changing the
meaning. In English, the phonemic contrast between /t/ and /d/ is defined by voicing alone,
allowing the distinction between 'tie' and 'die’, or 'pat' and 'pad’. The presence of a symmetrical
voicing contrast is a key characteristic of many Indo-European languages. However, the exact
phonological status of unvoiced sounds can vary widely depending on the language's phonotactics
and inventory structure. Some languages may treat voicing as an inherent property of the segment,
while others may treat it as a suprasegmental feature related to tone or stress.

The concept of allophony refers to the non-contrastive phonetic variations of a single phoneme.
Unvoiced sounds frequently exhibit allophonic variation driven by the phonetic environment. A
classic example in English is the aspiration of unvoiced stops. The phonemes /p, t, k/ are heavily
aspirated (marked ) when they occur in the onset of a stressed syllable (e.g., 'top’, 'pot’), but they
are unaspirated when they follow /s/ (e.g., 'stop’, 'spot’). Both the aspirated and unaspirated
variants are phonetically unvoiced, but the degree of aspiration, an audible puff of air, is an
allophonic realization. The unaspirated variant is often phonetically closer to the production of
Spanish or French unvoiced stops, highlighting that 'unvoiced' defines the absence of glottal
vibration, while aspiration defines the length of the VOT delay.

Furthermore, phonological rules frequently dictate the assimilation or neutralization of voicing,
often resulting in surface-level unvoiced realizations. Regressive assimilation of voicing occurs
when a sound adopts the voicing quality of a subsequent sound, and progressive assimilation
occurs when the voicing quality is spread forward. For instance, in rapid English speech, the plural
or third-person singular morpheme {-s} is realized as the unvoiced if preceded by an unvoiced
consonant (e.qg., 'cats' ), but realized as the voiced if preceded by a voiced consonant or vowel
(e.g., 'dogs' ). This process of neutralization, where a morphological marker varies its phonetic
realization based on the voicing of the preceding segment, demonstrates how the feature of
voicelessness governs morphological realization. Similarly, final devoicing--the rule that neutralizes
voiced/unvoiced contrasts in word-final position, often leading to unvoiced realization--is
characteristic of languages like German, Dutch, and Russian, where historically voiced sounds
often become phonetically unvoiced at the end of a syllable or word boundary.

6. Applications in Speech Pathology

The correct articulation of unvoiced sounds is a frequent focus in Speech-Language Pathology
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(SLP), particularly when diagnosing and treating articulation disorders. Misarticulation often
involves the substitution or distortion of unvoiced sounds with their voiced counterparts, or vice
versa, a phenomenon known as voicing errors. For example, a child may consistently substitute
the unvoiced /s/ with the voiced /z/, resulting in the word 'sip' sounding like ‘zip'. Identifying and
remediating these specific errors requires a deep understanding of the physiological mechanism of
voicelessness, including glottal control and breath stream management, which are crucial for
producing the necessary aperiodic noise.

Therapeutic interventions for voicing errors often target the client's ability to control the larynx
independently of the supralaryngeal articulators. Techniques may involve tactile feedback, where
the client places a hand on the neck to feel the presence or absence of vocal cord vibration during
production, or visual feedback using tools like a spectrogram to see the difference between
periodic (voiced) and aperiodic (unvoiced) energy. For clients with persistent devoicing (producing
voiced sounds as unvoiced), the challenge lies in initiating and sustaining vocal fold vibration
simultaneously with the articulation of the consonant. Conversely, for clients who substitute voiced
sounds for unvoiced ones, the challenge is learning to maintain an open glottis and sufficient intra-
oral air pressure to generate friction or a strong burst without engaging phonation. These specific
articulation patterns are common in populations with developmental speech sound disorders,
hearing impairment, or neurological conditions affecting motor speech control.

Furthermore, the study of unvoiced sounds is vital in treating individuals who have undergone a
laryngectomy (surgical removal of the larynx). Since the primary source of voicing is removed, the
production of speech relies entirely on alternative methods, such as esophageal speech,
electrolaryngeal devices, or tracheoesophageal puncture (TEP) speech. In these cases, the ability
to produce sharp, clear unvoiced consonants--which rely only on the articulators above the glottis--
is often more straightforward than generating robust voiced sounds. Clinicians utilize the relative
stability of unvoiced plosives and fricatives as anchors in developing new communication methods,
sometimes enhancing their acoustic distinctiveness to compensate for the reduced quality of the
artificial voice source. Thus, the physiological definition of voicelessness provides both a diagnostic
benchmark and a therapeutic target in clinical settings.

7. Debates and Criticisms

While the binary concept of voiced versus unvoiced is foundational to phonetics, the strict
adherence to this dichotomy has faced academic scrutiny, particularly concerning the phenomena
of partial voicing and gradient contrasts. Critics argue that describing sounds merely as 'voiced' or
‘'unvoiced' oversimplifies the continuous nature of laryngeal activity. Many sounds categorized as
‘'unvoiced' in specific contexts, particularly between vowels (intervocalically), exhibit a degree of
partial voicing, meaning the vocal folds may vibrate for a small portion of the closure phase, yet the
sound is phonemically perceived as unvoiced due to the overall short VOT. This variability
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suggests that voicing is not a simple switch but a continuum defined by the proportion of the
segment duration that involves vocal fold vibration, leading researchers to advocate for more
nuanced laryngeal features in phonetic description, often utilizing diacritics like the IPA symbol for
partial devoicing.

Another area of debate concerns the phonetic vs. phonological interpretation of voicing contrasts.
In some languages, like Korean, the traditional three-way contrast of stops (plain, aspirated, tense)
is sometimes described primarily using features other than voicing, such as laryngeal tension
(fortis/lenis) or aspiration level, because all three series may be phonetically unvoiced in word-
initial position. While the plain stops might be slightly voiced intervocalically, their primary
phonological distinction from the other series relies on factors other than the simple presence or
absence of vocal fold vibration. This complexity leads to questions about whether 'voicing' is truly
the most salient or underlying distinctive feature in every language, or if it is merely one component
of a larger laryngeal setting. Phonologists often prefer to use features like (for aspiration) and (for
glottal stops or ejective sounds) alongside to capture the full range of laryngeal contrasts observed
cross-linguistically.

Finally, the aerodynamic requirements for producing unvoiced sounds introduce complexities
regarding airflow mechanics. Maintaining a high flow rate for unvoiced fricatives requires a larger
transglottal pressure drop than for voiced sounds. The body must expend more air and muscular
effort to generate the necessary turbulence while actively suppressing vocal fold vibration. This
physiological difference has implications for theories of speech economy and effort. Furthermore,
the role of co-articulation can complicate the analysis of voicelessness; for example, the
widespread occurrence of anticipatory assimilation means that the articulation of an unvoiced
sound is frequently overlaid with preparations for the voicing of the subsequent vowel, blurring the
phonetic boundary. Therefore, while 'unvoiced' remains a vital descriptor, its application must be
tempered by acknowledging the gradient nature of laryngeal control and the influence of
neighboring sounds, moving beyond a simplistic binary categorization in advanced phonetic
analysis.
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