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Cognitive Processes: Models of Memory











Multi-Store Model of Memory: 
Atkinson and Shiffrin (1968/71) 
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Atkinson and Shiffrin’s ‘information processing’ model suggests that information flows through three memory stores, in a fixed sequence. Each store has differing capacity and duration limitations. The three stores are known as the structural elements of the model while there are also important control processes which facilitate the flow of information through the stores. These processes include attention, rehearsal and coding. 

Sensory Memory (or sensory buffer)
Information from the physical world enters the human information processing system through the senses. Perceptual systems for each of our senses transform the incoming sensory information allowing us to experience objects, people, events. Much of this incoming information cannot be dealt with immediately though and we only attend to certain channels of information. 
This said, information that is not immediately attended to is held briefly in a very temporary "buffer" memory, making it possible to redirect our attention to a small proportion of it a couple of seconds later. For example, have you ever noticed that you may still be able to answer someone’s question, even though you were consciously attending to something else when it was asked? This buffer store is called sensory memory. 

Each sense has its own memory systems, for example, there is a sensory memory for vision, called iconic memory (duration 0.5 to 1.0 seconds, Sperling, (1960, 1963), and one for sound, called echoic memory (duration: about 4 to 5 seconds). 

Short-term Memory (STM)
When information is attended to it is transferred to another temporary store called short-term memory. The preferred method of coding in this store is verbal or acoustic, although there is evidence to suggest that visual code can also be used. Short term memory contains information which you are consciously aware of and can work with. It tends to be very fragile and can decay easily if information is not rehearsed.
The nature of STM 

*
Capacity: 7 plus or minus 2 "chunks" of information (Miller, 1956) 

*
Duration: About 18 to 20 seconds (Peterson & Peterson, 1959) 

Coding: To hold information in STM, it is often encoded verbally, although other strategies may also be used such as visualisation. These strategies make it possible to "rehearse" the information. 

The low capacity of STM was noted by George Miller in a famous paper entitled The Magical Number Seven, plus or minus two. Miller concluded that about seven (plus or minus two) "chunks" of information could reside in STM simultaneously. Miller defined a "chunk" as an independent item of information, i.e. one whose recall did not aid the further recall of the other items. Random letters such as "GJK" would each be considered a chunk, but letters that form a recognisable larger whole, such as "CAR" would not. (In this case the word "car" is a single chunk.) 

Forgetting in STM versus Transfer to LTM
Information that enters STM could be imagined as a pattern of neural activity, a memory trace, if you like, which links one neuron with another. This trace fades away, or decays as soon as it is no longer attended to. (The duration of 18-20 seconds assumes that the information is not being actively rehearsed.) Information that is attended to is represented by a pattern of neural activity in the brain that becomes more permanent if the information is rehearsed, see below. Information that is not more permanently stored is lost shortly after attention is directed elsewhere. 

The STM has been described as a bottleneck in memory, due to its severely limited capacity and duration, once attention has been withdrawn.

Long-term Memory (LTM)

Long-term memory is the relatively permanent memory store which contains representations of information which you are no longer attending to and may be retrieved in the future. 
Information held in LTM is not represented as a pattern of neural activity (as in STM), but rather as physical changes in the brain’s ‘wiring’. Storing information in LTM is equivalent to a computer writing information to its hard drive, or to a tape recorder writing patterns of magnetisation onto tape to record music. The recording process is called storage and the "playback" process, is retrieval. 

Here are some properties of LTM: 

· Capacity: Virtually unlimited 

· Duration: Up to a lifetime 

· Coding: Information is organised according to meaning and is linked by association.

Capacity is unlimited in the sense that nobody seems to run out of the capacity to store new information, even if they live beyond 100 years. If they did, then either they would stop learning entirely or new learning could only take place by first erasing something already stored in LTM. This does not appear to happen when storage/retrieval capability is lost it is due to deterioration of brain systems rather than to systems exceeding their holding capacity. 

It is difficult to determine how long memories can exist in LTM. If you cannot remember something you once knew, is it because it has been lost from the system, or because you have developed a problem locating it for retrieval? Permanent losses do occur as a result of brain damage, and it is possible that some memories simply decay away if they are not accessed for a very long time. We do know with certainty, however, that some failures of retrieval are due to temporary blockages and not to the loss of the information in memory. You may be unable to remember someone's name at present, for example, but later it comes to you. Obviously, it was there in memory all the time.

