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ARTICULATORY PHONETICS

Introduction and Definition

Articulatory phonetics constitutes a fundamental branch of linguistic science, dedicated to the
study of how human beings physically produce speech sounds. It systematically investigates the
physiological mechanisms involved in the transformation of breath into audible linguistic signals.
Specifically, it focuses on the movement and interaction of the speech organs--such as the lungs,
vocal folds, tongue, lips, and palate--to create the highly complex and diverse range of sounds
found across human languages. This field provides the foundational framework necessary for
understanding the physical constraints and capabilities that define the phonological systems of the
world's languages.

Unlike acoustic phonetics, which analyzes the physical properties of the sound waves
themselves (frequency, amplitude, duration), or auditory phonetics, which examines how the
human ear perceives these sounds, articulatory phonetics maintains a strict focus on the
production process. A researcher in this discipline is primarily concerned with the location (place of
articulation) and manner (manner of articulation) used by the speaker to generate specific phones.
This physiological viewpoint is crucial for fields like speech pathology, foreign language teaching,
and the creation of accurate phonetic transcription systems, such as the International Phonetic
Alphabet (IPA). Understanding these mechanisms allows phoneticians to categorize and describe
every conceivable sound the human vocal apparatus is capable of generating.

The core inquiry of articulatory phonetics revolves around mapping the intricate relationship
between muscular movements and the resulting modifications of the air stream. The air stream,
typically initiated by the lungs (pulmonic egressive), must be modulated by various articulators to
produce meaningful distinctions. These articulatory gestures define the unique physical properties
of human speech sounds, differentiating them from other forms of vocalization. Furthermore,
articulatory phonetics provides critical insights into phenomena like co-articulation, where the
articulation of a given sound is influenced by the preceding or following sounds, highlighting the
dynamic and overlapping nature of continuous speech production.

The Three Main Subsystems of Articulation

Speech production is not a singular, unified action but rather a coordinated effort involving three
distinct, yet interdependent, physiological subsystems: the respiratory system, the phonatory
system, and the articulatory system proper. The efficiency and synchronization of these three
stages are essential for generating continuous, intelligible speech. Disruptions in any one system
can severely impact the quality and clarity of the resultant sound, underscoring the delicate
balance required for normal vocal function and providing the basis for diagnostic work in clinical
settings.

The process begins with the respiratory system, which provides the necessary power source.
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This system involves the lungs, diaphragm, and associated muscles, which work together to create
a controlled egressive (outward) flow of air. While breathing for life is a passive, rhythmic process,
breathing for speech requires active, conscious control to maintain a steady subglottal pressure
over extended periods of utterance. This stable air flow serves as the raw material that will be
shaped and filtered by the systems higher up in the vocal tract. Without adequate and controlled air
pressure, sounds cannot be sustained or produced with sufficient intensity, nor can the vocal folds
be driven into vibration.

Following respiration, the air enters the phonatory system, centered in the larynx. Here, the vocal
folds vibrate, introducing a fundamental frequency (pitch) and generating the initial sound source,
often referred to as the voice. This vibration determines whether a sound will be categorized as
voiced or voiceless, a crucial binary distinction in nearly all human languages. Finally, the air
stream passes into the articulatory system, which comprises the pharyngeal, oral, and nasal
cavities. It is within this supralaryngeal vocal tract that the final shaping, filtering, and resonance
modifications occur, transforming the laryngeal buzz into recognizable vowel and consonant
sounds.

The Role of the Laryngeal System (Phonation)

The larynx, commonly known as the voice box, houses the vocal folds (or vocal cords) and is the
primary organ responsible for phonation. Phonation is the process by which the controlled air
stream from the lungs is interrupted cyclically, creating a periodic sound source. The mechanism
governing this vibration is described by the aerodynamic-myoelastic theory. As air pressure
builds up beneath the closed vocal folds (subglottal pressure), it forces them apart. Once the air
escapes, the elasticity of the folds, combined with the Bernoulli effect (where the rapid flow of air
creates negative pressure), pulls them back together, completing a cycle of vibration which occurs
hundreds of times per second.

The state of the glottis--the space between the vocal folds--is paramount in articulatory
description. When the folds are held tightly together and vibrating, the resulting sound is voiced
(e.g., /bl/, [dl, Iz/). When the folds are held wide apart, allowing air to pass unimpeded, the sound is
voiceless (e.g., /p/, It/, Isl). However, the glottis allows for other phonatory settings, including
whisper (partial vibration), creaky voice (low-frequency, irregular vibration), glottal stops (complete
closure, rapidly released, symbolized as /?/), and aspiration (a delay in the onset of voicing
following a consonant). These variations are critical for distinguishing subtle phonological
differences across languages, such as the contrast between aspirated and unaspirated stops in
languages like Korean or Hindi.

Furthermore, the frequency of vocal fold vibration determines the fundamental frequency (FO) of
the voice, which we perceive as pitch. The tension and mass of the vocal folds, controlled by
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intrinsic laryngeal muscles, allow speakers to manipulate FO for linguistic purposes, such as
conveying lexical tone in tonal languages (e.g., Mandarin) or expressing intonation patterns that
mark grammatical distinctions or emotional states in non-tonal languages (e.g., English). The
ability to precisely modulate the glottal state, including rapid shifts in FO, is a defining feature of
complex human speech articulation.

The Supralaryngeal Vocal Tract (Articulation Proper)

Once the sound source leaves the larynx, it travels through the supralaryngeal vocal tract, where
it is shaped into specific speech sounds through resonance and obstruction. This tract consists of
the pharynx (throat), the oral cavity (mouth), and the nasal cavity (nose). The shape of these
cavities, which can be dynamically altered by the movement of articulators, determines the
acoustic quality of the sound, acting essentially as a series of sophisticated acoustic filters or
resonators. The final perceptual quality of a phone is entirely dependent on the precise
configurations achieved within this tract.

The articulators are traditionally divided into two groups: the active articulators, which move to
create the constriction, and the passive articulators, which serve as the fixed point of contact.
The primary active articulators include the tongue (the most flexible and important articulator,
divided into tip, blade, front, back, and root), the lower lip, the velum (soft palate), and the
mandibular jaw. The primary passive articulators include the upper lip, upper teeth, alveolar ridge
(the bony ridge behind the teeth), the hard palate, and the uvula. The dynamic interaction between
these active and passive parts defines the place of articulation for every consonant sound.

A crucial element within this system is the velum, or soft palate, which functions as a valve. The
velum determines whether the air stream flows only through the oral cavity (resulting in oral
sounds) or simultaneously through the oral and nasal cavities (resulting in nasal sounds, such as
/ml/, In/, I?]). When the velum is raised and pressed against the back pharyngeal wall, the nasal
passage is sealed off, ensuring all sound energy exits through the mouth. When the velum is
lowered, the air flows freely into the nasal cavity, adding nasal resonance to the speech sound.
This velopharyngeal mechanism highlights the complexity of coordinating airflow during
articulation, especially for sequences involving alternating oral and nasal consonants.

Classification of Speech Sounds: Consonants

In articulatory phonetics, consonants are distinguished from vowels because they involve a
significant obstruction or constriction in the vocal tract that impedes the free flow of air. Consonants
are classified primarily based on three interlocking criteria: the state of the glottis (voicing), the
place of articulation (where the constriction occurs), and the manner of articulation (how the air
stream is obstructed). This tripartite classification system, formalized within the IPA, allows for the

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://encyclopedia.arabpsychology.com/?p=19697
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

ARTICULATORY PHONETICS

precise description and transcription of every known consonant sound used in human
communication.

The primary places of articulation recognized in articulatory phonetics, moving from the front of the
mouth backward, include:

Bilabial: Both lips are involved (e.g., /p/, /b/, Im/).

Labiodental: Lower lip touches upper teeth (e.qg., /f/, /).

Dental: Tongue tip or blade touches or approaches the upper teeth (e.qg., 16/, /0/).

Alveolar: Tongue tip or blade touches the alveolar ridge (e.qg., /t/, /d/, Is/, Iz], In/, ]]).
Post-Alveolar/Palato-Alveolar: Constriction slightly behind the alveolar ridge (e.qg., /?/, It?/).
Palatal: Tongue body touches the hard palate (e.qg., /j/).

Velar: Tongue back touches the soft palate (e.g., /k/, Ig/, I?/).

Uvular: Tongue back touches the uvula.

Pharyngeal: Constriction in the pharynx by retracting the tongue root.

Glottal: Constriction occurs at the vocal folds (e.qg., /h/, I?/).

The manner of articulation describes the type and degree of obstruction imposed on the air stream.
Key manners include: Stops (Plosives), involving a complete closure and subsequent rapid
release (e.g., /t/, /d/); Fricatives, involving a narrow constriction causing turbulent, noisy airflow
(e.g., /fl, Is]); Affricates, beginning as a stop closure and releasing slowly as a fricative (e.g., /t?/,
/d?/); Nasals, where the air escapes through the nasal cavity while the oral cavity is blocked (e.qg.,
/m/, In/); Laterals, where air flows over the sides of the tongue (e.g., /l/); and Approximants,
where articulators approach each other but do not create sufficient turbulence to be classified as
fricatives (e.g., w/, Irl).

Classification of Speech Sounds: Vowels

Vowels differ fundamentally from consonants in that they are produced with a relatively open vocal
tract, meaning there is no significant obstruction or constriction that would cause turbulent airflow.
Vowels are almost always voiced, and their distinct identity is determined entirely by the resonant
characteristics of the vocal tract chamber, which is shaped primarily by the position of the tongue
and the configuration of the lips. The study of vowel articulation focuses on continuous, gradual
movement rather than discrete points of contact, making their description based on static
articulatory landmarks more challenging than that of consonants.

Vowels are typically classified based on four key articulatory dimensions, which define the shape of
the resonating chamber:

Tongue Height: How high or low the highest point of the tongue is raised toward the roof of the
mouth (classified as High, Mid-High, Mid-Low, or Low).
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Tongue Backness: How far forward or backward the highest point of the tongue is positioned in
the oral cavity (classified as Front, Central, or Back).

Lip Rounding: Whether the lips are rounded (pursed, typically associated with back vowels in
English) or spread (unrounded, typically associated with front vowels).

Tenseness: The degree of muscular effort and duration involved in the articulation (Tense vowels
generally involve a more extreme and sustained tongue position compared to Lax vowels).

For example, the vowel /i/ (as in "meet") is characterized as High-Front-Unrounded, requiring the
tongue to be raised high and pushed forward, maximizing the distance between the tongue body
and the posterior pharyngeal wall, while the vowel /u/ (as in "boot") is High-Back-Rounded,
requiring the tongue to be high and retracted, accompanied by significant lip protrusion and
rounding. Articulatory phoneticians often utilize the Vowel Quadrilateral, a theoretical space
based on the cardinal vowels, to map the continuous articulatory possibilities defined by tongue
height and backness. The precise, dynamic control over these dimensions is what allows
languages to maintain phonemic contrasts between different vowel qualities, which directly results
in distinct acoustic signatures.

Methods of Articulatory Investigation

To accurately describe the highly complex and often rapid movements of the articulators,
articulatory phonetics employs a variety of sophisticated investigative techniques. Historically,
research relied heavily on highly trained phoneticians using tactile and auditory observation, known
as impressionistic phonetics, often utilizing specialized tools such as kymographs to record air
pressure changes. However, modern research utilizes instrumental methods to provide objective,
guantifiable data on articulatory movements and coordination, essential for creating precise models
of speech production.

Key instrumental methods used today include:

Electropalatography (EPG): This advanced method uses a custom-made artificial palate
embedded with numerous miniature electrodes. When the tongue makes contact with an electrode
during speech, a circuit is completed, allowing researchers to track tongue-palate contact patterns
in real-time, providing highly detailed data on closure and release phases of consonants.
Ultrasonography: Utilizes high-frequency sound waves reflected off the tongue tissue to visualize
the contours and movements of the tongue body and root, which are otherwise physically
inaccessible. This technique is particularly valuable for studying the dynamics of vowel articulation
and lateral sounds.

Electromagnetic Articulography (EMA): This technique tracks the movement of small sensor
coils placed non-invasively on key articulators (tongue tip, tongue blade, lips, jaw, and velum). The
coils emit electromagnetic signals, providing extremely precise temporal and spatial data on the
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trajectory and speed of articulatory movements in three dimensions during continuous speech.
Magnetic Resonance Imaging (MRI) and Fluoroscopy: While standard MRI provides highly
detailed static images of the vocal tract shape during sustained sounds, dynamic MRI allows for
the capture of articulator movement over time, offering exceptional anatomical detail previously
unavailable through non-invasive means. Fluoroscopy (X-ray filming) provides movement data but
is now generally avoided due to radiation exposure.

These instrumental techniques are vital for moving beyond subjective observation, allowing for the
guantification of articulatory targets, transition speeds, and co-articulatory effects. The data
gathered informs our understanding of motor control in speech, aids in the diagnosis of speech
disorders (dysarthria, apraxia), and provides the empirical basis for constructing robust models of
speech production that interface directly with computational linguistics and speech synthesis
research.

Relationship to Other Branches of Phonetics

While articulatory phonetics is distinct in its focus on the physical generation of speech, it is
intrinsically linked to the other major branches of phonetics: acoustic phonetics and auditory (or
perceptual) phonetics. Together, these three sub-disciplines form the complete cycle of the
speech chain: production (articulatory), transmission (acoustic), and reception (auditory). A
complete, holistic understanding of human language sounds requires integrating findings and
theories from all three areas, acknowledging that human phonological systems are shaped by both
biological capacity and perceptual discriminability.

The relationship between articulatory and acoustic phonetics is particularly close and governed by
the physical laws of acoustics. The physiological actions described by articulatory phonetics
directly determine the measurable physical properties of the sound wave described by acoustic
phonetics. For instance, the articulatory parameters of tongue height and backness in vowel
production directly correlate with the frequencies of the acoustic peaks of energy known as
formants (F1 and F2). A high tongue position yields a low F1, while a front tongue position yields a
high F2. This systematic connection allows researchers to often infer articulatory positions from
acoustic data, which is especially useful when direct visualization is impractical.

Furthermore, articulatory phonetics provides the necessary framework for understanding the
biological basis of phonological theories. Phonology studies the abstract patterns and rules
governing sound systems within a specific language, but these rules are fundamentally constrained
by the physical capabilities and limitations of the human vocal tract, which articulatory phonetics
defines. Therefore, insights into the biomechanics of speech are essential for explaining why
certain sound changes occur historically (e.g., lenition or assimilation), why certain phoneme
inventories are common across languages, and why others are extremely rare or physically difficult
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to sustain. The study of articulatory mechanisms thus serves as the biological and mechanical
bedrock for the entire field of phonetics and phonology.
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