
PSYCHOLOGICAL SCALES scales.arabpsychology.com

SENSORY MEMORY

Authored by

mohammad looti

October 18, 2025

RECOMMENDED CITATION

mohammad looti (2025). SENSORY MEMORY. PSYCHOLOGICAL SCALES. Retrieved

from https://scales.arabpsychology.com/?p=49017

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=49017
https://scales.arabpsychology.com/?p=49017
https://scales.arabpsychology.com
https://scales.arabpsychology.com


SENSORY MEMORY 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

SENSORY MEMORY

Primary Disciplinary Field(s): Cognitive Psychology, Neuroscience

1. Core Definition

Sensory memory (SM), which is also widely referred to in cognitive literature as the sensory

information store or the sensory register, constitutes the highly transient, initial stage of the

human memory process. It is defined as a mechanism for the brief, high-fidelity storage of sensory

information received from the environment, capturing and holding raw perceptual material before it

is subject to higher-level cognitive processing or recoding for comprehension. This foundational

stage acts as a necessary buffer, maintaining a representation of the incoming stimulus stream just

long enough--typically for a few hundred milliseconds up to a few seconds--to allow selective

attention to operate. Without this critical retention period, the continuous influx of sensory data

would immediately decay, preventing the perceptual system from constructing a coherent,

continuous experience of reality.

The nature of the information held in sensory memory is predominantly pre-categorical and

isomorphic, meaning it retains the physical characteristics of the stimulus--such as brightness,

pitch, location, or texture--rather than its semantic meaning. This unprocessed, accurate

representation contrasts sharply with the encoding formats utilized by short-term memory (often

acoustic) and long-term memory (often semantic). The primary constraint defining sensory

memory is its extreme brevity; while its capacity is theoretically vast, limited only by the scope of

the sensory organs themselves, the information stored is highly susceptible to rapid decay, which

is largely passive and automatic, ensuring that outdated stimuli do not interfere with the perception

of new inputs.

The functional utility of sensory memory is exemplified by its role in facilitating perceptual

continuity. For example, in the visual domain, our iconic memory will hold an image for a split

second, allowing the brain to integrate successive visual stimuli, such as frames in a film or rapid

eye movements (saccades), into a fluid, seamless perception of motion. This automatic, non-

conscious maintenance of the stimulus trace is essential for providing the cognitive system with

sufficient time to sample and prioritize which limited data points warrant the deployment of valuable

attentional resources for subsequent transfer into the conscious processing stages of memory.

2. Etymology and Historical Development

The formal concept of sensory memory emerged largely from the mid-20th century shift towards

cognitive psychology, succeeding earlier behaviorist frameworks. While theories like Donald

Broadbent's 1958 filter model of attention suggested the existence of a pre-attentive buffer,
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empirical proof distinguishing this initial reservoir from short-term memory was initially elusive.

Early experiments, particularly those requiring "whole report" of briefly presented visual

information, inaccurately suggested a very small capacity for immediate visual retention.

The definitive breakthrough came in 1960 with the pioneering work of psychologist George

Sperling concerning the visual sensory store, termed iconic memory. Sperling devised the

ingenious partial-report technique, which revolutionized the understanding of sensory capacity.

Instead of asking participants to recall all items from a quickly flashed array, he used an auditory

cue, presented immediately after the stimulus disappeared, instructing participants to report only a

single row. Since participants could accurately report any cued row, it was deduced that they had

momentarily registered and held nearly all the information in the visual field, thus proving that the

sensory register possessed a large capacity, even if the information rapidly decayed before it could

all be verbally reported.

Sperling's evidence provided the foundational empirical support for the Multi-Store Model (MSM)

of memory proposed by Atkinson and Shiffrin in 1968. In this highly influential structural model, the

sensory register was formalized as the entry point for all information, operating prior to the short-

term store and long-term store. This framework established the crucial role of sensory memory as

the gateway whose output--dictated by the application of attention--determines what information

progresses through the cognitive architecture. Subsequent research then expanded this concept to

other modalities, most notably the auditory domain, leading to the characterization of echoic

memory.

3. Key Characteristics and Processing Dynamics

Sensory memory operates according to three core parameters that define its unique function within

the cognitive architecture: capacity, duration, and format. Understanding these limits is key to

appreciating how the brain manages the overwhelming load of perpetual sensory input.

The capacity of sensory memory is generally perceived as being vast, essentially mirroring the

potential breadth of the perceptual field. Unlike short-term memory, which is limited to handling a

small, manageable number of chunks, the sensory registers capture a comprehensive, non-

selective snapshot of the immediate environment. This extensive capacity is necessary because

the system must capture everything before attentional filters can decide what subset of the

information is salient enough to justify further processing and retention.

The most restrictive characteristic is duration. Sensory memory is defined by the rapid decay of its

contents. Iconic memory typically lasts less than 500 milliseconds, ensuring that visual input from

previous fixations does not overlap and blur the perception of the current visual scene. Echoic

memory, which handles auditory input, demonstrates a slightly longer duration, persisting for up to

two to four seconds. This extended duration is considered essential for sequential processing
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tasks, such as understanding speech, where the retention of earlier sounds is necessary to make

sense of currently arriving phonemes, allowing the brain time to synthesize words and phrases.

Regarding format, sensory information is stored pre-categorically, meaning it is held in a physical

or phenomenal form. For instance, iconic memory retains features like light intensity, spatial

location, and geometric shape, but the item has not yet been processed to the point of being

recognized as a meaningful object, letter, or word. The conversion from this raw sensory trace to a

recognized, semantically encoded piece of information is the function of attention and perception,

which then facilitate the transfer of the content to working memory. Decay in the sensory register is

primarily a function of time (fading of the neural trace), although interference from subsequent

sensory inputs can also accelerate the loss of the original trace.

4. Types of Sensory Memory

Sensory memory is modality-specific, meaning that distinct registers exist corresponding to the five

primary human senses. The greatest depth of research exists for the visual and auditory registers,

given their dominance in cognitive processing, but theoretical and empirical work extends to the

other senses as well.

Iconic Memory (Visual): This register handles visual input. It is characterized by its massive

capacity and rapid decay (typically under 500 ms). It holds a precise, image-like representation of

the visual scene. The ability of iconic memory to hold an image for a split second is vital for motion

perception and visual stability.

Echoic Memory (Auditory): This register processes auditory input. It has a smaller capacity than

iconic memory but a significantly longer duration, lasting approximately 2-4 seconds. This

extended temporal buffer is critical for parsing language, as it enables the integration of sounds

that occur sequentially in time, linking them together to form recognizable words, phrases, and

sentences.

Haptic Memory (Tactile): This register retains information from the sense of touch. Research

suggests its duration is intermediate between iconic and echoic memory, lasting around one to two

seconds. Haptic memory allows the perception of surface textures and pressures to be integrated

over brief periods, which is essential for tasks requiring manipulation or recognition through touch.

Olfactory and Gustatory Registers: Although less intensely studied, registers for smell and taste

are also posited to exist. These likely operate in a similar brief buffer capacity, though their

mechanisms of decay and duration are complex, often tied closely to chemical receptor activation

and habituation rather than purely temporal decay.

The varying temporal properties across these registers reflect functional requirements: information
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that unfolds quickly and spatially (vision) requires extremely rapid refreshing, while information that

unfolds sequentially (sound) requires a slightly longer window for synthesis and comprehension.

5. Relationship to Working Memory

While the Multi-Store Model clearly positions sensory memory as the precursor to short-term

memory, the later development of the Working Memory Model (WMM), formulated by Baddeley

and Hitch, maintains the functional necessity of the sensory registers, integrating them into the

model's input mechanism. The WMM describes the active manipulation and maintenance of

information, but it relies on efficient input provided by the sensory stores.

Specifically, the WMM's slave systems are directly supported by sensory memory traces. The

Phonological Loop, which handles auditory and verbal information, relies heavily on the output of

echoic memory. The extended duration of the echoic trace ensures that auditory input is available

long enough to be converted into the rehearsal code used by the phonological loop. Similarly, the

Visuospatial Sketchpad, which manages spatial and visual information, receives its primary input

via the selection and recoding of information stored in iconic memory. Therefore, sensory

memory functions as the necessary peripheral interface, continuously feeding the central

processing mechanism of working memory with selected, momentarily retained raw stimuli.

6. Measurement and Empirical Validation

The primary challenge in studying sensory memory is devising experimental methods that isolate

the storage trace from subsequent cognitive processes, such as rehearsal or semantic encoding.

The most robust empirical support comes from the aforementioned partial-report technique

developed by Sperling. This method effectively separates the capacity of the sensory store from

the capacity limitations of reporting the items.

To determine the precise duration and decay characteristics, researchers manipulate the Inter-

Stimulus Interval (ISI)--the time gap between the offset of the visual display and the presentation

of the cue. As the ISI increases, the accuracy of partial report performance drops dramatically,

providing a quantitative measure of the decay rate, confirming that iconic memory is largely gone

within half a second. Similar techniques, such as the presentation of masking stimuli immediately

following the target stimulus, have also been employed to study the susceptibility of sensory

memory to interference.

In the auditory domain, echoic memory has been validated using probe techniques and specific

electrophysiological measures. The Mismatch Negativity (MMN) component, observable using

EEG (Electroencephalography), provides objective evidence of the brain's automatic, pre-

attentive retention of auditory stimuli. The MMN is elicited when an auditory input deviates from a

pattern established by preceding stimuli, confirming that the brain maintains an auditory trace for
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long enough to detect a change, even without conscious attention. These objective measurements

firmly establish sensory memory as a distinct and measurable component of the overall memory

system.

7. Further Reading

Sensory Memory (Wikipedia)

George Sperling

Multi-Store Model of Memory

Iconic Memory
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