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LONG-TERM MEMORY (LTM)

Primary Disciplinary Field(s): Cognitive Psychology, Neuroscience, Experimental Psychology

1. Core Definition

The Long-Term Memory (LTM) system represents the component of the human memory

architecture responsible for the prolonged storage of information, ranging from a few minutes to an

entire lifetime. As defined within the structure of various memory models, particularly the seminal

Multi-Store Model of Memory (Atkinson & Shiffrin, 1968), LTM is the final repository, following the

initial intake of information through Sensory Memory and its brief manipulation within Short-Term

Memory (STM) or Working Memory. LTM is characterized by its virtually unlimited storage

capacity, serving as the knowledge base, historical record, and skill repository necessary for

complex thought, language use, and personal identity.

The transfer of information into LTM is typically achieved through successful encoding processes,

often requiring dedicated effortful or elaborative rehearsal, contrasting sharply with the immediate,

sensory-driven input into STM. While the duration of items stored in LTM is considered indefinite,

the accessibility and clarity of these memories are subject to various factors, including natural

degradation, interference from new or similar information, and failures in retrieval mechanisms.

Therefore, while the information might be structurally permanent, its functional availability is

variable.

2. Etymology and Historical Development

The formal conceptualization of LTM as a distinct mental store emerged prominently in the

mid-20th century, coinciding with the rise of the cognitive revolution in psychology. Prior to this,

psychological inquiries into memory, such as those by Hermann Ebbinghaus, focused heavily on

the mechanics of learning and forgetting curves without strictly defining structural components. The

critical development was the Multi-Store Model (MSM), which provided a linear and structural

framework distinguishing three separate memory components based on capacity, duration, and

encoding methods: sensory register, STM, and LTM.

In the MSM, LTM was envisioned as the enduring storage mechanism where items could reside

indefinitely, provided they were effectively transferred from the limited capacity of STM. This model

established the paradigm for understanding memory flow, suggesting that rehearsal was the

primary mechanism for solidifying memories into the long-term store. However, subsequent

research, particularly on patients with specific amnesia (e.g., H.M.), revealed that LTM was far

from a unitary system. The recognition that damage to specific brain regions could impair certain

types of long-term retention while leaving others intact led to the structural subdivision of LTM into

its various components, reflecting both psychological and neurological distinctions.

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Multi-store_model
https://en.wikipedia.org/wiki/Multi-store_model
https://scales.arabpsychology.com/?p=63833
https://scales.arabpsychology.com
https://scales.arabpsychology.com


LONG-TERM MEMORY (LTM)? 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

3. Key Characteristics: Capacity and Duration

LTM possesses two characteristics that fundamentally differentiate it from the fleeting nature of

short-term storage: immense capacity and prolonged duration. The capacity of LTM is often

described as boundless or infinite. Unlike STM, which is severely limited (typically holding 7 ± 2

chunks of information), LTM does not appear to have physical or functional constraints limiting the

total volume of data that can be stored over a lifetime. New learning does not generally displace

old memories in a simple, capacity-based manner; rather, forgetting usually occurs due to

interference or retrieval failure.

The duration of LTM is potentially lifelong. Memories stored effectively can persist for decades, a

notion supported by studies of flashbulb memories and remote memory retention. However, the

retention of information is not infallible. The original source mentions "natural degradation of

memories with age," which aligns with theories such as Decay Theory, proposing that unused

memory traces naturally weaken over time. More impactful mechanisms of forgetting in LTM

include Interference Theory (where new learning disrupts access to older memories, or vice

versa) and Retrieval Failure (where the memory exists but the cues needed to access it are

unavailable).

The encoding process for LTM is predominantly semantic, focusing on the meaning and context of

the information rather than its auditory or visual features (which characterize STM encoding).

Researchers Craik and Lockhart highlighted the importance of depth of processing; memories

encoded through deep, elaborative, and meaningful connections are far more likely to achieve

permanent residence in LTM than those processed superficially.

4. Subsystems of LTM (Types of Memory)

Modern cognitive psychology understands LTM not as a single system but as a complex umbrella

covering several functionally distinct subsystems. These divisions are typically categorized into

Explicit (Declarative) and Implicit (Non-Declarative) memory, reflecting different neural pathways

and mechanisms of retrieval.

Explicit (Declarative) Memory: This system involves memories that can be consciously recalled

and articulated, or "declared." It is highly dependent on the hippocampus for consolidation.

Episodic Memory: Stores specific personal experiences, events, and contextual details (e.g.,

what happened on your last birthday, the smell of a specific place). It provides a mental time travel

capability.

Semantic Memory: Stores general world knowledge, facts, concepts, and vocabulary (e.g., the

capital of France, the definition of LTM). This knowledge is generally context-free.
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Implicit (Non-Declarative) Memory: This system includes memories that influence behavior

without conscious awareness or intentional recollection. These memories are often demonstrated

through performance.

Procedural Memory: Stores information related to skills, habits, and ways of doing things (e.g.,

riding a bike, tying shoelaces, playing a musical instrument). These memories are highly resistant

to forgetting.

Priming: The unconscious tendency for exposure to one stimulus to influence the response to a

subsequent stimulus.

Classical and Operant Conditioning: Learned behavioral associations.

5. Encoding, Storage, and Retrieval Processes

The life cycle of a long-term memory involves three critical stages: encoding, storage, and retrieval.

Encoding is the process of transforming sensory information into a form that can be placed into

LTM. Effective encoding often requires active manipulation and integration of new data with

existing semantic networks. Strategies such as chunking, mnemonics, and elaborative rehearsal

significantly enhance the likelihood of successful LTM creation, supporting the idea that the quality

of processing is more important than the quantity of rehearsal.

Storage involves the physical retention of the encoded information within the neural structures of

the brain. The process by which unstable, newly acquired memories become stable, structural

changes in the cortex is known as consolidation. This process often takes time and involves the

interaction between the hippocampus (crucial for initial memory formation) and the neocortex

(where permanent long-term traces reside). Disruption of consolidation, such as through trauma or

certain diseases, can lead to anterograde amnesia, preventing the formation of new LTMs.

Finally, retrieval is the act of accessing stored information and bringing it back into conscious

awareness (STM/Working Memory). Retrieval is highly dependent on the availability of appropriate

cues. Failure to retrieve a memory, often referred to as forgetting, does not necessarily mean the

memory trace has vanished, but rather that the connection or cue needed to locate it is temporarily

inaccessible. The distinction between successful retrieval (recall) and recognition is important, with

recognition (identifying previously learned material) often being significantly easier than recall

(generating the information from scratch).

6. Significance and Impact

Long-Term Memory is arguably the most crucial component of the human cognitive system,

serving as the foundation for virtually all complex intellectual functions. It allows humans to

accumulate knowledge, develop specialized skills (procedural memory), navigate social situations

based on past experiences (episodic memory), and utilize language (semantic memory). The
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robust storage capacity of LTM enables cumulative learning, allowing individuals to build

sophisticated conceptual models of the world.

In the realms of psychology and neuroscience, the study of LTM has facilitated a profound

understanding of neurological disorders, learning disabilities, and the effects of aging. Research on

amnesia, particularly cases involving selective LTM impairment, has provided vital insights into the

anatomical separation of memory types. Moreover, understanding how LTM functions--specifically,

how easily it can be distorted (reconstructive memory)--has had significant impact on legal fields

concerning eyewitness testimony and forensic psychology.

7. Debates and Criticisms

While the existence of LTM is uncontroversial, the early structural models explaining its operation

have faced significant criticism. A primary debate centers on the unitary nature of LTM. Critics of

the Multi-Store Model argue that LTM is far too diverse and multifaceted to be considered a single,

passive storehouse. The division into implicit and explicit memory, along with further subdivisions,

highlights the inadequacy of treating LTM as a homogenous entity.

Furthermore, the mechanism of transfer from STM to LTM, particularly the reliance on

maintenance rehearsal (simple repetition) in early models, has been debated. The Levels of

Processing (LOP) framework challenged this, demonstrating that the depth and meaning

associated with encoding are far more predictive of LTM retention than mere duration in STM. This

emphasized active processing rather than passive storage transfer.

Finally, the reliability of LTM is a constant source of academic and practical debate. The notion of

memory as a flawless recording device has been thoroughly debunked. Research by Loftus and

others on the misinformation effect and the creation of false memories shows that retrieval is a

constructive process, meaning memories are often reconstructed based on schemas, current

knowledge, and external suggestion, rather than being perfectly retrieved from permanent storage.

Further Reading

Multi-store model (Atkinson & Shiffrin)

Episodic Memory (Tulving)

Semantic Memory

Procedural Memory

Levels of Processing Effect
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