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ARTICULATORY STORE

Primary Disciplinary Field(s): Cognitive Psychology, Memory Research, Neuroscience

1. Core Definition

The Articulatory Store refers to a critical component within the human short-term memory system,

specifically designed for the temporary retention and manipulation of verbal and speech-based

information. This mechanism is central to the renowned Working Memory Model proposed by

Baddeley and Hitch. Unlike simpler memory mechanisms that rely solely on passive acoustic

traces, the articulatory store functions through an active, motor-based system. It maintains auditory

information not merely by how the items sound to the perceiver, but by engaging the motor

systems involved in the internal or subvocal pronunciation of those items. Essentially, it is the

mechanism of the "inner voice," continually refreshing the memory trace to prevent decay.

The primary function of the articulatory store is to counteract the rapid decay characteristic of

verbal information in short-term memory. When a sequence of auditory or written information (such

as a phone number or a list of words) is encountered, it is converted into a phonological code and

held in the Phonological Loop. The articulatory store, which operates as the rehearsal component

of this loop, actively re-articulates the information. This continuous, silent repetition is vital; if

rehearsal is prevented, the memory trace typically degrades within two seconds. This active

maintenance process demonstrates that verbal working memory capacity is intrinsically linked to

the time it takes to articulate the items, rather than just the number of items themselves.

2. Theoretical Context: The Working Memory Model

The concept of the Articulatory Store gained prominence following the introduction of the Working

Memory Model in 1974. This model challenged the unitary view of short-term memory by proposing

a multi-component system, of which the Articulatory Store is an operational part of the

Phonological Loop. The Phonological Loop is dedicated to processing and temporarily storing

auditory and verbal information, distinguishing it from the Visuospatial Sketchpad (for visual and

spatial data) and the Central Executive (for attentional control).

Within the loop, two subcomponents interact: the Phonological Store and the Articulatory

Control Process. The Phonological Store is a passive holder that registers speech-based codes,

akin to an "inner ear." The Articulatory Control Process--which is often synonymous with the

Articulatory Store or Rehearsal Mechanism--is the active, motor-based component. It takes visual

information (like reading text) and converts it into a phonological code for storage, and most

importantly, it refreshes the decaying traces held within the passive Phonological Store through

subvocal rehearsal. This distinction emphasizes that the Articulatory Store is not merely where
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information is kept, but the dynamic process by which verbal information is kept alive in memory.

3. Function and Mechanism

The operational mechanism of the Articulatory Store relies on the covert execution of speech

movements. Although no sound is produced, the neurological pathways and motor programs

associated with overt speech are briefly activated. This internal articulation serves two crucial

functions. First, it translates visual input (e.g., written letters) into a sound-based code so that it can

enter the Phonological Store. Second, and most critically, it acts as a circulatory mechanism. By

repeating the items internally, the Articulatory Store effectively re-inputs the information back into

the Phonological Store before the original trace can fully decay.

This process is highly time-dependent. The speed at which an individual can articulate the items

dictates how many items they can successfully rehearse within the limited time window available

(approximately two seconds). This inherent limitation is a core prediction of the model and is

empirically supported by experiments demonstrating the Word Length Effect. The efficiency of the

Articulatory Store is foundational to complex cognitive tasks such as reading comprehension,

vocabulary acquisition, and mental arithmetic, all of which require the temporary retention of verbal

sequences.

4. Key Characteristics and Components

The defining properties of the Articulatory Store are elucidated through its measurable behavioral

effects and its interaction with other cognitive processes. These characteristics provide concrete

evidence for its function as an active, motor-based rehearsal system.

Subvocal Rehearsal: This is the defining activity of the store--the silent, internal repetition of

verbal stimuli. It is an effortful process that requires cognitive resources, distinguishing it from

automatic perceptual processes.

Motor Basis of Retention: The storage capacity is determined by the duration of the motor

programming required for articulation, not the complexity of the acoustic input. This explains why

complex words or long sequences that demand more time for internal pronunciation exceed the

store's capacity more quickly than simple, short items.

Conversion of Input: The articulatory control process translates non-verbal stimuli, such as

written text or sign language, into a phonological code suitable for maintenance in the Phonological

Store, thereby making the verbal memory system modality-independent after the initial input stage.

Susceptibility to Interference: The articulatory store is highly vulnerable to disruption by

concurrent speech production, a phenomenon known as Articulatory Suppression.
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5. Experimental Evidence

The existence and functionality of the Articulatory Store are robustly supported by two primary

experimental findings that isolate its motor-based rehearsal process.

The first critical finding is the Word Length Effect. Studies consistently show that memory span

(the number of items correctly recalled) is greater for short words (e.g., "sum," "harm," "wit") than

for long words (e.g., "university," "denominator," "articulatory"). This effect is not due to the

complexity of the words but the time required to pronounce them, both overtly and covertly. Since

the capacity of the articulatory store is limited by the amount of information that can be rehearsed

in a two-second window, subjects can rehearse and recall more short words than long words.

The second compelling piece of evidence is Articulatory Suppression. This experimental

technique requires participants to continuously repeat an irrelevant, simple sound (like "the, the,

the") while simultaneously attempting to memorize a list of items. Repeating the irrelevant sound

utilizes the articulatory control process, preventing it from performing its rehearsal function on the

target memory items. When articulatory suppression is employed, both the Word Length Effect and

the tendency for visual input to be coded phonologically are eliminated, confirming that the

articulatory store is necessary for the maintenance and encoding conversion of verbal information.

6. Comparison with Related Stores

It is essential to differentiate the Articulatory Store from other concepts sometimes confused with it,

especially the generic term "Acoustic Store" mentioned in older literature. While the Articulatory

Store deals with information in a speech-based, phonological format, its mechanism is motor-

articulatory.

Acoustic Store / Phonological Store: This is the passive recipient of auditory information--the

part of the loop that holds the actual sound trace. Its decay is rapid and passive. The information

held here is acoustic/phonological.

Articulatory Store / Control Process: This is the active mechanism that *refreshes* the trace in

the Phonological Store. Its function is motor (rehearsal). The Articulatory Store is the means of

maintenance, while the Phonological Store is the site of temporary storage. Direct auditory input

bypasses the articulatory translation process and goes straight to the Phonological Store, but it still

requires the Articulatory Store for long-term retention beyond two seconds.

Visuospatial Sketchpad: This component of working memory handles visual and spatial

information. Critically, information stored here is generally immune to articulatory suppression,

confirming the modularity and functional specificity of the Articulatory Store for verbal materials.
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7. Significance and Impact

The concept of the Articulatory Store provides a sophisticated explanation for empirical

observations regarding memory capacity and errors, fundamentally reshaping how cognitive

scientists understand temporary verbal storage. Its integration into the Working Memory Model

moved the field beyond simple capacity measurements (like Miller's 7 ± 2 chunks) to a dynamic,

process-oriented understanding of memory limitation based on temporal factors.

Furthermore, the Articulatory Store has significant clinical relevance. Deficits in the articulatory

control process are implicated in certain learning disabilities, particularly those related to language

acquisition and reading. For instance, children struggling with the development of subvocal

rehearsal often exhibit difficulty with retaining complex instructions or learning new vocabulary, as

the mechanism required to consolidate these verbal codes is inefficient. Understanding this

mechanism allows for targeted educational and clinical interventions designed to improve working

memory function by strengthening rehearsal strategies.

Further Reading

Baddeley & Hitch Model of Working Memory (Wikipedia)

Phonological Loop (Wikipedia)
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