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Multistore Model of Memory (Modal Model)

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

Proponents: Richard Atkinson and Richard Shiffrin (1968)

1. Core Principles

The Multistore Model of Memory (MMM), often referred to interchangeably as the Modal Model,

is a foundational structural framework in cognitive psychology that proposes a specific, linear

architecture for human memory processing. Developed by Richard Atkinson and Richard Shiffrin in

1968, the model posits that memory is not a unitary system but rather a collection of three distinct,

interacting storage components: the Sensory Register, Short-Term Memory (STM), and Long-

Term Memory (LTM). The core assertion of the MMM is that information must flow sequentially

through these stages, beginning with environmental input and requiring active cognitive operations,

known as control processes, to transition from one store to the next successfully.

A fundamental element of this structural paradigm is the principle of differentiation among the

stores based on capacity, duration, and encoding format. External stimuli are initially captured by

the sensory register, which boasts a high capacity but holds information for only fractions of a

second. To prevent immediate loss, the input requires selective attention, which acts as the filter

moving data into the STM. The STM then functions as a temporary, conscious workspace,

characterized by its severely limited capacity--classically estimated as seven plus or minus two

items--and a brief duration, typically less than thirty seconds without maintenance.

The ultimate objective of the processing sequence is the consolidation of information into LTM,

which is theoretically unlimited in both capacity and duration. According to Atkinson and Shiffrin,

the critical mechanism governing the transfer from the temporary STM store to the permanent LTM

store is sustained rehearsal. Thus, the model provides a clear, unidirectional pathway:

Environmental Input → Sensory Register → Attention → Short-Term Memory → Rehearsal →
Long-Term Memory. While the structural components (the three stores) are fixed, the control

processes (like rehearsal, retrieval, and decision-making) are seen as flexible, voluntary strategies

employed by the individual to manage the flow.

2. Historical Development

The Multistore Model emerged during a pivotal period in psychological research--the cognitive

revolution--which shifted focus away from purely observable behavior towards the internal mental

processes governing thought and memory. The MMM provided the first comprehensive,

diagrammatic blueprint for how information is processed and stored, synthesizing decades of

fragmented experimental evidence into a coherent theoretical structure. It built upon earlier
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information processing theories, notably Donald Broadbent's 1958 model of selective attention,

which introduced the idea of sequential filtering stages.

Crucially, the theoretical separation between STM and LTM was supported by robust empirical

data available in the 1960s. Studies of amnesia demonstrated that individuals could suffer damage

to their LTM (making new memories impossible) while their STM remained functional, or vice

versa, strongly suggesting that these were mediated by separate neural systems. Furthermore,

landmark experimental work by George Sperling (1960) quantified the high-capacity but rapidly

decaying nature of iconic sensory memory, lending credence to the necessity of the initial Sensory

Register store in the model's architecture.

The serial position effect, which involves superior recall for items presented at the beginning

(primacy effect, attributed to LTM rehearsal) and the end (recency effect, attributed to STM

retention) of a list, offered compelling behavioral evidence for the dual nature of memory. By

synthesizing these diverse findings into a single, elegant flow chart that linked structure to process,

Atkinson and Shiffrin provided cognitive science with an operational and testable framework. The

model rapidly became the standard paradigm for memory research and served as the essential

starting point for all subsequent, more refined models of memory.

3. Key Components: The Sensory Register

The Sensory Register constitutes the very first stage of information processing within the MMM.

Its function is to hold a literal, high-fidelity copy of environmental stimuli received by the sense

organs before any cognitive assessment or filtering occurs. This memory store is modality-specific;

that is, there is a separate register for each sense, such as vision, hearing, and touch. The core

features of the sensory register are its enormous capacity and its exceptionally brief duration.

Because the duration of the information in the sensory register is limited to a few hundred

milliseconds, it acts purely as a buffer. The information held here is pre-categorical and raw,

meaning it has not yet been assigned meaning or conceptualized. This momentary holding period

is essential because it allows the cognitive system a slight delay--a necessary window of

opportunity--to direct attention toward stimuli that might be relevant or important for further

processing.

The two most frequently researched sub-types are Iconic Memory, which holds visual information

for approximately 0.5 seconds, and Echoic Memory, which retains auditory information for a

slightly longer duration, up to 3 to 4 seconds. This longer persistence in echoic memory is

hypothesized to be critical for the temporal integration required to understand speech, where a

sentence's meaning is built sequentially from multiple sounds over time. If information held in the

sensory register is not selected by attention, it rapidly dissipates through spontaneous decay.
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4. Key Components: Short-Term Memory (STM)

The Short-Term Memory (STM) store is the second stage in the MMM and represents the

conscious awareness and immediate cognitive workspace of the individual. Information that has

been successfully filtered from the sensory register via selective attention moves into the STM.

This store is characterized by its significant limitations in both the amount of information it can hold

and the time it can retain that information without active maintenance.

The capacity constraint of STM is one of its most defining features, famously quantified by George

A. Miller (1956) as the "magical number seven, plus or minus two." This refers not necessarily to

seven pieces of unrelated data, but rather seven meaningful units, or chunks. The process of

chunking--grouping individual items into larger, recognizable, and coherent units--is one of the key

control processes that individuals use to maximize the limited space of the STM store.

The duration of information in STM is brief, typically lasting only about 18 to 30 seconds before

decay or interference causes loss. Furthermore, the model proposes that encoding in STM is

predominantly acoustic. Even when presented with visual information (like reading a word), the

system often converts this input into a sound-based code for maintenance and rehearsal in the

short-term store. This acoustic nature explains why confusion and errors in immediate recall tasks

often involve items that sound similar, even if they look visually distinct.

5. Key Components: Long-Term Memory (LTM)

The final and most permanent stage in the Multistore Model is the Long-Term Memory (LTM).

LTM serves as the repository for all consolidated knowledge, experiences, skills, and facts

acquired throughout a lifetime. In contrast to the constraints of the preceding stores, LTM is

assumed to have an effectively unlimited capacity and a theoretically infinite duration. Once

information is successfully encoded and transferred into LTM, it is permanently stored, though

accessibility (retrieval) may vary.

The transfer mechanism from STM to LTM, as defined in the original model, relies heavily on the

duration and effort of rehearsal. Information that is maintained in STM for a sufficient period

through repetition is hypothesized to pass the threshold necessary for permanent storage. Unlike

STM's acoustic encoding, LTM primarily relies on semantic encoding, meaning that information is

stored based on its meaning, contextual relationships, and its association with pre-existing

schemata.

While the original MMM defined LTM structurally, later developments in cognitive psychology

categorized LTM into subtypes. These include Explicit (Declarative) Memory, which

encompasses consciously recalled facts and events (such as Episodic Memory for personal

experiences and Semantic Memory for generalized facts), and Implicit (Non-Declarative)
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Memory, which includes unconscious knowledge like motor skills and conditioned responses

(Procedural Memory). Retrieval involves accessing this vast store and moving the required data

back into the STM for conscious utilization.

6. The Role of Control Processes and Rehearsal

Control processes represent the dynamic, cognitive strategies actively selected and employed by

the individual to govern the flow of information through the memory system. These processes are

not integral structures like the stores themselves but are flexible managerial techniques applied

primarily within the Short-Term Store. Key control processes include selective attention (moving

input from Sensory Register to STM), various encoding techniques, retrieval strategies, and, most

critically for the MMM, the mechanism of rehearsal.

The model distinguishes sharply between two types of rehearsal, each serving a distinct purpose in

memory maintenance and transfer. The first is Maintenance Rehearsal, which involves the

superficial repetition of information (e.g., reciting a phone number repeatedly). The primary role of

maintenance rehearsal is temporal: it keeps the information active in the STM, thereby preventing

its decay. However, simply repeating information does not necessarily guarantee permanent

storage; it only stalls the eventual loss of the item from the short-term store.

The second type is Elaborative Rehearsal, which is deemed essential for successful long-term

learning. Elaborative rehearsal involves a deeper level of cognitive processing where new

information is actively linked to pre-existing knowledge already consolidated in LTM, giving the new

material meaning and context. This deeper, semantic connection is what, according to the MMM's

premise, guarantees durable encoding into LTM. This distinction underscores the model's insight

that long-term memory formation is an active, effortful process that requires more than mere

exposure.

7. Criticisms and Limitations

While the Multistore Model revolutionized memory research, its structural rigidity and sequential

nature attracted significant criticism, leading to its eventual replacement by more sophisticated

frameworks. A primary limitation lies in the oversimplified and passive conception of the Short-

Term Memory store. The MMM treated STM as a unitary holding area--a simple temporary buffer.

However, subsequent empirical work demonstrated that STM is far more dynamic and

multifaceted. Studies by Baddeley and Hitch in the early 1970s revealed that individuals could

perform multiple complex cognitive tasks simultaneously (e.g., retaining a string of digits while

completing a reasoning task), suggesting that the temporary store handles different types of

information (visual, spatial, verbal) concurrently via specialized sub-components. This led directly

to the formulation of the Working Memory Model, which views the short-term system as an active
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processor, rather than a passive storage box.

A second major critique challenged the model's emphasis on rehearsal duration as the principal

determinant of LTM transfer. The Levels of Processing framework, proposed by Craik and Lockhart

(1972), argued convincingly that the depth or meaningfulness with which information is processed

is far more critical for permanent memory formation than the time spent rehearsing it in STM. For

instance, analyzing a word's meaning (deep processing) results in better recall than merely noting

its font type or sound (shallow processing), undermining the MMM's strict linear link between

maintenance rehearsal and LTM consolidation.

Finally, the model's insistence on a strictly linear, unidirectional flow (Sensory to STM to LTM) fails

to account for instances of top-down processing, where existing knowledge stored in LTM

influences how we perceive and attend to incoming sensory information. Cognitive processing is

often interactive and bidirectional, a complexity that the rigid sequential structure of the Multistore

Model could not adequately explain.

Further Reading

Multi-store model (Wikipedia)

Atkinson & Shiffrin's Multi-Store Model of Memory (Simply Psychology)
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