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ARTICULATORY SUPPRESSION

Primary Disciplinary Field(s): Cognitive Psychology; Experimental Psychology

1. Core Definition

Articulatory suppression (AS) is a fundamental experimental technique employed within cognitive

psychology, specifically designed to investigate the structure and function of the working memory

system. Conceptually, it involves requiring a participant to engage in a continuous, repetitive vocal

or sub-vocal task--such as repeating a simple word (e.g., "the, the, the") or counting aloud--while

simultaneously attempting to remember a sequence of verbal stimuli. This concurrent verbal

activity acts as a distracter, specifically monopolizing the resources of the verbal rehearsal

mechanism critical for maintaining information in short-term memory. The primary goal of AS is to

prevent the automatic process known as subvocal rehearsal, thereby isolating the capacity and

characteristics of the phonological store itself, divorced from the active control process that usually

maintains its contents over time.

The application of articulatory suppression allows researchers to distinguish between two key

components of the verbal working memory system: the passive phonological store, which briefly

holds acoustic or speech-based information, and the active articulatory control process, which

functions as an inner voice used to refresh memory traces in the store. By disrupting the

articulatory control process through the requirement of an irrelevant speech output, researchers

can observe how the capacity and decay rate of the phonological store are affected when the self-

refreshing mechanism is unavailable. If memory performance declines significantly under AS

conditions, it provides strong evidence that the tested material relies heavily on the active

rehearsal mechanism for retention. This methodology is crucial for understanding the limitations

and encoding strategies utilized by humans when processing auditory and linguistic input.

2. Theoretical Framework: The Working Memory Model

The technique of articulatory suppression gained its theoretical prominence within the framework of

the Working Memory Model, first proposed by Alan Baddeley and Graham Hitch in 1974, and

later refined by Baddeley and subsequent collaborators. The model posits that working memory is

not a unitary store, but rather a multi-component system, featuring the central executive and

several specialized slave systems. AS is specifically directed at probing the integrity and

operational dynamics of one of these specialized systems: the phonological loop. The

phonological loop is responsible for the temporary storage and manipulation of verbal and acoustic

information, and its components--the phonological store and the articulatory control process--are

precisely what AS seeks to differentiate and measure.
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In the Baddeley and Hitch model, the phonological store is capacity-limited and subject to rapid

decay, often lasting only a few seconds if left unattended. The articulatory control process

compensates for this decay by using an "inner voice" to vocally rehearse the items, effectively

converting visually presented stimuli (like reading words from a screen) into an auditory code that

can be entered into the phonological store, and repeatedly refreshing items already within the

store. Articulatory suppression operates by flooding this articulatory control process with irrelevant,

mandatory verbal activity. Because the control process is busy executing the suppression task

(e.g., saying "la, la, la"), it cannot simultaneously perform the critical task of refreshing the memory

items, leading to rapid decay within the phonological store and subsequent degradation of memory

performance.

Therefore, AS serves as a critical experimental tool to confirm the structural independence of the

verbal working memory system from other memory components, such as the visuospatial

sketchpad. When AS interferes severely with the memory task, it confirms that the task is

fundamentally reliant on phonological coding and rehearsal. Conversely, tasks that are less

affected by AS are presumed to utilize non-phonological coding or rely on the resources of the

visuospatial sketchpad or the central executive, providing empirical evidence for the multi-

component architecture of the working memory system.

3. Experimental Methodology and Procedure

Implementing articulatory suppression requires careful control over the timing and nature of the

secondary verbal task. Typically, the procedure begins with the presentation of the primary

memory stimuli, which are usually sequences of unrelated letters, numbers, or short words. These

stimuli can be presented visually or auditorily. The experimental manipulation involves introducing

the suppression task concurrently with either the presentation phase, the retention interval, or both.

The suppression task must be simple and highly automatized to ensure participants can perform it

continuously without diverting central executive resources unnecessarily. Common suppression

tasks include repeating a single syllable (e.g., "ba" or "la"), repeating a short phrase, or counting

from one to ten repeatedly.

Crucially, the duration of the suppression task is aligned with the critical phase of memory

encoding or retention. If the goal is to prevent immediate phonological coding of visually presented

material, AS is initiated immediately upon stimulus presentation. If the goal is to investigate the

decay rate of the items already encoded, AS is initiated during the delay period before recall is

required. The comparison condition is always the control group, which performs the exact same

memory task but without the requirement of the concurrent verbal activity, allowing the articulatory

control process to operate normally. The dependent variable is typically the number or percentage

of items correctly recalled after the suppression period.
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The effectiveness of the articulatory suppression procedure depends heavily on its continuous

nature. If participants are allowed brief breaks in the suppression task, they may utilize those

milliseconds to refresh the memory trace, thereby diminishing the effect. Furthermore, the selection

of the suppression task itself is important; the task must utilize the articulatory apparatus without

imposing excessive cognitive load on the central executive. Repetitive, simple vocalizations are

preferred over complex arithmetic or grammatical tasks, which might draw on different cognitive

resources and muddy the interpretation of the results regarding the phonological loop.

4. Mechanism of Action: Inhibition of Subvocal Rehearsal

The core mechanism through which articulatory suppression functions is the inhibition of subvocal

rehearsal, often referred to as the "inner voice." Subvocalization is the covert, non-audible

pronunciation of linguistic material necessary to refresh items in the phonological store. This

process essentially converts the fading memory trace back into speech input, re-entering it into the

phonological store and resetting the decay timer. AS effectively blocks this renewal process by

demanding that the articulatory system be occupied with an irrelevant, overt motor output. Since

the same physiological mechanisms (the vocal cords, larynx, etc.) and underlying neurological

systems are required for both overt speech and covert subvocalization, the forced execution of the

suppression task preempts the system's ability to covertly rehearse the critical memory stimuli.

When participants are required to perform AS, the verbal memory items stored in the phonological

loop are left susceptible to natural, rapid decay. This decay is a crucial phenomenon investigated

using this technique, demonstrating the extreme transience of the phonological store when the

active refreshing mechanism is neutralized. Furthermore, AS prevents the normal process of

phonological recoding. When visual information (like seeing a written word) is presented, it is

typically converted into a phonological (speech-based) code before entering the loop. Articulatory

suppression interferes with this conversion process, forcing the participant to rely on alternative,

less efficient encoding methods, often resulting in poorer recall performance for visually presented

items, while auditory items (which bypass the need for recoding) show decay but not necessarily a

failure of initial entry.

The effectiveness of AS in isolating the components of the phonological loop provides strong

support for the model's architectural distinction between storage and control. The interference

observed is not merely due to general attentional distraction, but specifically due to the blockage of

the phonological maintenance mechanism. This targeted interference allows researchers to

manipulate the memory system with high specificity, yielding clear empirical results regarding the

speech-based nature of short-term verbal memory representation.

5. Key Experimental Evidence: The Word Length Effect
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One of the most powerful demonstrations of the efficacy of articulatory suppression is its effect on

the word length effect. The word length effect posits that recall accuracy for a list of words

decreases systematically as the length of the words increases (e.g., recalling "bishop, prison,

harbor" is easier than recalling "representative, association, vocabulary"). This effect is traditionally

attributed to the articulatory control process: longer words take longer to articulate, even

subvocalized, meaning fewer items can be rehearsed within the critical decay period of the

phonological store. Essentially, the capacity of the loop is determined by how much can be spoken

or rehearsed in approximately two seconds.

When participants perform a memory task under conditions of articulatory suppression, the word

length effect is reliably eliminated or significantly reduced. This finding is highly significant because

it confirms that the word length effect is contingent upon the availability of the articulatory control

process. Since AS prevents both the rehearsal of short words and the rehearsal of long words, the

differential recall advantage based on word length disappears. Both types of items are left to decay

at the same rate within the phonological store, neutralizing the time-based rehearsal advantage of

shorter words.

The abolition of the word length effect under AS conditions provides compelling empirical evidence

for the time-based nature of verbal working memory capacity, rather than a fixed "number of items"

capacity. It reinforces the view that the phonological loop functions primarily as a speech-based

buffer maintained by active, time-consuming rehearsal, validating the core tenets of the Baddeley

and Hitch model regarding the operation of the articulatory control process.

6. Key Experimental Evidence: The Phonological Similarity Effect

Articulatory suppression also plays a crucial role in investigating the phonological similarity

effect, which refers to the robust finding that immediate serial recall is significantly impaired when

the items to be remembered sound similar (e.g., B, D, P, T, C) compared to items that are

phonologically distinct (e.g., F, K, L, S, R). This effect occurs because the memory traces in the

phonological store are primarily based on acoustic or speech characteristics; when items are

similar, their traces overlap, leading to confusion and errors during recall.

The critical experimental finding concerning AS is its interaction with the phonological similarity

effect depending on the mode of presentation. When stimuli are presented auditorily (heard), the

items enter the phonological store directly as speech codes, and the phonological similarity effect

is observed regardless of whether AS is imposed or not. Since AS only blocks the output side

(rehearsal) and not the input (storage), the initial confusion caused by similar-sounding items

remains present in the phonological store. However, when stimuli are presented visually (read),

articulatory suppression significantly reduces or completely eliminates the phonological similarity

effect.
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This difference in outcome based on presentation mode clarifies the function of the articulatory

control process. When items are seen visually, they must first be recoded phonologically via the

articulatory control process to enter the speech-based store. By blocking this recoding process, AS

prevents the visual input from being transformed into a phonological code, thereby forcing the

participant to rely on a different, possibly visual or semantic, memory code that is not susceptible to

phonological confusion. This distinction further solidifies the role of the articulatory control process

as the critical gateway for visual information into the phonological loop.

7. Limitations and Methodological Challenges

Despite its widespread use and theoretical utility, articulatory suppression is not without

methodological limitations and challenges. One persistent issue relates to the potential for AS to

impose a general cognitive load beyond the targeted interference with the articulatory control

process. While researchers attempt to select simple, automatic suppression tasks, any secondary

task requires some degree of executive attention. Critics argue that poor performance under AS

conditions might be partially attributable to the division of attention or general cognitive interference

rather than the selective blockage of subvocal rehearsal alone, especially if the central executive is

utilized to monitor the concurrent task.

Furthermore, the effectiveness of AS can vary significantly based on the characteristics of the

stimuli and the participant population. For instance, the degree to which AS interferes with memory

for non-native languages or specific types of auditory stimuli may differ, potentially complicating

cross-linguistic studies. There is also debate regarding whether AS truly prevents all forms of

internal verbal processing, or if participants might develop alternative, highly compressed internal

rehearsal strategies or utilize semantic coding resources more aggressively when the phonological

loop is compromised.

Finally, defining the specific nature of the articulatory suppression task itself presents a challenge.

Tasks vary from repeating a single syllable to counting rapidly. Variability in the pace, volume, and

complexity of the suppression task can introduce unwanted variance into experimental results.

Rigorous adherence to standardized procedures is therefore necessary to ensure that the

observed memory impairment is genuinely attributable to the disruption of the articulatory control

process and not to uncontrolled variables in the secondary task performance.

8. Applications in Cognitive Psychology

Articulatory suppression remains an indispensable tool in cognitive psychology for its ability to

cleanly dissociate components of verbal working memory. Beyond its fundamental use in validating

the Baddeley and Hitch model, AS is employed to explore the neural correlates of subvocal

rehearsal using neuroimaging techniques such as fMRI and EEG. By comparing brain activity
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during recall tasks performed with and without AS, researchers can pinpoint the neural regions--

particularly those in the left hemisphere associated with speech production (like Broca's area)--that

are specifically involved in the rehearsal process.

Moreover, AS is used extensively in studies examining the relationship between working memory

capacity and higher-level cognitive functions, such as reading comprehension, language

acquisition, and problem-solving. Researchers might use AS to determine if a specific cognitive

skill relies heavily on phonological encoding. For example, if reading comprehension is severely

impaired when the reader performs AS, it suggests that the subvocal rehearsal mechanism is

critical for temporarily holding sentence fragments and linking them semantically.

In clinical and developmental psychology, AS is utilized to diagnose and understand specific

memory deficits. By observing how children or patients with specific disorders (e.g., dyslexia or

specific language impairment) respond to AS compared to typical controls, researchers can gain

insight into whether their memory impairment stems from a deficient phonological store, a

malfunctioning articulatory control process, or a deficit in the central executive. Thus, articulatory

suppression provides both a critical theoretical verification technique and a powerful diagnostic

instrument across various fields of cognitive science.

Further Reading

Articulatory Suppression (Wikipedia)

Working Memory (Wikipedia)

Phonological Loop (Wikipedia)

Subvocalization (Wikipedia)
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