
1  Spicy Strawberry 

Multi-Store Model of Memory 

Memory is to do with how we encode, store and retrieve information. The multi-store model of memory 

was suggested by Atkinson and Shiffrin who said that we have 3 different memory stores: sensory memory, 

short term memory and long term memory and formed a linear model to demonstrate the process. A key 

aspect of the model is that the memory stores have different characteristics which include capacity, 

duration and encoding. Capacity refers to how much information that can be stored, duration is how long 

the memory lasts and encoding is how the memory is taken in and stored to be recalled later. 

We have sensory memory stores where information from the outside world is taken in unconsciously so if 

it is not looked at consciously it can be lost via decay as the duration is very short (possibly up to 2 

seconds). It is a brief memory of things we have seen (iconic memory) and things we have heard (echoic 

memory) which help us make sense of the world. We can hold sounds in our sensory memory for a couple 

of seconds allowing us to hear whole sentences in speech. The majority of information is lost but what we 

pay attention to is passed on to short term memory. All of our senses – sight, smell, touch, taste and 

hearing – have a separate store within sensory memory. Sperling found that up to 9 items can be held at 

any one time in sensory memory after asking participants to remember some or all of letters using a 

tachitoscope.  

Short term memory is a temporary, limited capacity store and can hold 7 +/- 2 items according to Miller 

who called this ‘Miller’s Magic Number’. This capacity can be increased using chunking. Chunking is where 

we add smaller pieces of information together to make larger ‘chunks’ to make things easier to remember, 

for example telephone numbers or vehicle registration plates. Once the short term memory is full, any 

incoming information displaces the oldest information. This memory store has a duration of around 15-30 

seconds without rehearsal before it is forgotten, and uses mainly acoustic encoding. Any information that 

is to be transferred to long term memory needs to be rehearsed.  

Long term memory is said to have an unlimited capacity and duration which lasts a lifetime. Elderly people 

often have very vivid memories of events from many years previously which support this theory. The 

encoding is primarily semantic where a meaning is given to the information. To retrieve information from 

the long term memory store it is passed back to the short term memory store.  

There are various studies that support the idea that there are different capacities, durations and encoding 

methods for the memory stores, for example the Brown-Peterson technique where participants were 

asked to remember trigrams, then asked to count backwards in 3s from a given number, preventing 

rehearsal of the trigrams, and they found that the information was rapidly forgotten. They concluded that 

without rehearsal, material in the short term memory is forgotten within 6-12 seconds, giving a general 

indication of the duration of short term memory and that rehearsal is necessary to transfer information 

from short term memory to long term memory. This suggests the presence of two distinct memory stores 

and that information flows through them. 

Bower (1975) also did a study which found that some of the kinds of information contained in the long 

term memory store include a spatial model of the world around us, beliefs of people, ourselves, social 

norms and values, problem solving skills, perceptual skills and plans for things to achieve in the future, 

which are all forms of semantic encoding.  

Baddeley (1966) presented participants with a list of words semantically similar, semantically dissimilar and 

another list acoustically similar and acoustically dissimilar. When recall from short term memory was 
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tested, acoustically similar words were recalled easier than acoustically dissimilar words, supporting the 

idea that short term memory is mainly acoustic. There was a small difference in the number of words from 

semantically similar and dissimilar recalled, suggesting that some semantic coding occurs in the short term 

memory but it is not dominant. When an equivalent study was carried out for long term memory, fewer 

semantically similar words were recalled while acoustically similar words had no effect suggesting long 

term memory has a dominant semantic code.  

Free recall experiments show a primacy-recency effect, suggesting separate short term and long term 

memory stores do exist. Glanzer and Cunitz conducted a study to demonstrate this effect where if recall is 

delayed the effect of recall disappears. If asked to remember a list of words, words from the beginning and 

end of the list tend to be remembered better than words in the middle. The high level of recall at the 

beginning is the primacy effect, where your short term memory is quite empty giving room to rehearse and 

pass information to the long term memory store. However as words keep coming the short term memory 

store loses ability to rehearse information because it becomes overloaded, meaning information at the end 

of the list is also recalled and not words in the middle of the list due to the new words displacing old 

words. The results of this research support the view that there are unique methods of encoding in each of 

the three stores.  

Studies of brain damaged patients also support the idea of the Multi-Store Model. Blakemore et al 

reported the case of Clive Wearing who had anterograde amnesia caused by damage to the hippocampus. 

He lacked the ability to pass information to the long term memory and make new long term memories; 

however his short term memory remained intact. The case of HM from Milner et al also supports the two-

process model, as the idea that the brain uses different mechanisms for holding information for a short 

time and permanently can be shown by his ability to remember a lot before surgery so presumably his long 

term memory already existing was not affected but he did not seem to be able to transfer new information 

from this short to long term memory afterwards.  

Encoding for short term and long term memory is very different (acoustic and semantic respectively), 

supporting the idea that there are two distinct stores for information. 

Other studies seem to challenge or contradict the MSM, for example studies of incidental learning have 

taken place (where the participant is not told that they will later be asked to recall – and hence presumably 

does not rehearse) where participants still have high recall rates from long term memory. This questions 

the importance of rehearsal from Atkinson and Shiffrin’s model. Rehearsal may not be enough to transfer 

information to the long term memory. It might be the amount of meaning and elaboration we confer upon 

memories that produces the best recall (the levels of processing model investigated this).  

The Multi-Store Model of memory has also been criticised for being too simplistic as the Working Model of 

Memory suggested the short term memory is made of different components (central executive, 

articulatory loop, visuo-spatial sketch pad and the primary acoustic store) rather than being unitary.  

The Multi-Store Model also implies that to reach long term memory, information must go through short 

term memory. Shallice and Warrington did a study on a person suffering from brain damage where his 

short term memory was impaired but his long term memory was intact including memories after the 

accident.  
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It takes no account of the nature of the information recalled, concentrating only on quantity, treating all 

information the same even though the nature of what we remember is very important in whether or not it 

is remembered.  

The long term memory store has been suggested to be unitary by the model, but other studies do not 

support this view. Multiple forms of long term memory may exist; including episodic long term memory 

which is ‘autobiographical’ - responsible for storing a record of past experiences with a spatio-temporal 

context (time and place) and semantic long term memory (general factual knowledge including language). 

Flashbulb memories are a type of episodic long term memory and give vivid and detailed recollections of 

where we were when a major emotional event took place. According to Brown and Kulik a neural 

mechanism is triggered with the result the memory becomes printed in our mind. However, Neisser (in 

Wood and Byatt 2008) argued that the durability stems from frequent rehearsal and retelling of the event: 

‘remembering is not like playing back a tape or looking at a picture, it is more like telling a story ... it is not 

a mechanical production’; a view similar to Bartlett’s reconstructive memory. 
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Alternatives to the Multi-Store Model of Memory 

The working memory model (WMM) was developed by Baddeley and Hitch in 1974. It was developed due 

to studies suggesting the short term memory (STM) has different stores. Baddeley conducted a study in 

1986 which found that STM can perform two tasks at once despite its capacity being full. One task was a 

digit span task, and the other was a reasoning task. Theoretically once the digit span task had reached 

around 7 numbers, STM would have reached its capacity and there shouldn’t be any more room for the 

other task, however it was found that once capacity was reached at 7 +/- 2 items (Miller’s Magic Number) 

there was no increase in the number of errors during the reasoning task, providing evidence that STM has 

different stores and criticising Atkinson and Shiffrin’s Multi-Store Model (MSM) which claims STM is a 

unitary store.  

The WMM comprises of several components: the central executive, phonological loop, visiospatial sketch 

pad, primary acoustic store, and an episodic buffer which was added later in response to criticism of how 

the central executive works.  

The central executive is the main component of the WMM and is involved with decision making, problem 

solving and making plans. It decides what we pay attention to – is it important, and how much attention 

should I pay to this information? It is modality free as it is capable of dealing with information from any of 

the senses; however it is limited in capacity because there are only so many stimuli that can be paid 

attention to at once. It has control over three ‘slave systems’: the phonological loop, visiospatial sketch pad 

and primary acoustic store.  

The visiospatial sketch pad acts as an ‘inner eye’ and processes visual and spatial information, in separate 

components. The more active spatial component is involved with movement perception and control of 

physical actions while the more passive visual component is involved with visual pattern recognition 

according to Logie, 1995.  

The phonological loop is the ‘inner voice’ and deals with auditory information rather than visual and spatial 

information. It explains extensive evidence for acoustic coding in STM (Baddeley 1997). If you read out 

loud to yourself, once each word is turned from a visual stimulus to an acoustic stimulus it is stored in the 

phonological loop, and like other components of STM it is limited in capacity. The phonological similarity 

effect is evidence for the role of the phonological loop in STM tasks, as Larson et al found that serial recall 

was 25% worse if a list of words were phonologically similar. Paulesu et al also support the view that the 

phonological loop has two components using PET scans – one which stores sound and another capable of 

mental rehearsal of items as blood flow increased in different areas of the brain for the two tasks. The 

primary acoustic store is the ‘inner ear’ and allows you to ‘hear’ your inner voice. 

An episodic buffer was proposed after the original WMM was developed. The least was known about the 

central executive in the original model as it could carry out a huge variety of processing activities in 

different conditions making it difficult to describe its precise function. Questions were raised e.g. how did 

the phonological loop and visiospatial sketch pad work together without a common code or language? The 

episodic buffer was proposed to answer questions like these. It ‘sits’ between the central executive, long 

term memory (LTM) and the three slave systems, with limited capacity holding multimodal information 

capable of combining it from the LTM and slave systems into a unitary episodic representation. It is seen as 

a passive store as the work goes on elsewhere but the episodic buffer is relied upon to display the 

information (Baddeley 2008).  
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There has been general support for the WMM as an alternative to the MSM due to the idea of several 

components of STM (e.g. supporting study of Paulesu et al). It places a more active role on information 

processing than the MSM and this has more practical applications such as language apprehension using the 

phonological loop. This gives the model ecological validity as if children have a problem recognising rhyme 

they may have a problem with the loop.  

Brain damaged patients, for example from the study by Shallice and Warrington where the patient rapidly 

forgot things he heard but remembered things he had seen suggests evidence of subcomponents of the 

STM. His inner eye was intact but he lost his inner voice. The WMM makes more sense to see STM as a 

group of processing mechanisms rather than a single unitary store like the MSM suggests due to studies 

like this. The WMM also places more emphasis on the use of visual encoding compared to primarily 

acoustic encoding in the MSM.  

Memory is also portrayed as an active process, not a series of passive stores, and cognitive psychologists 

also find it useful to see attention and memory as part of the same system as both are often used together 

so this is another strength of the WMM over the MSM.  

There are however weaknesses of the WMM as the central executive is the least understood component of 

the working memory, which is a problem as it is referred to regularly without fully understanding how it 

works. Questions were raised about whether it was purely an attention system which couldn’t store 

information – so how does the phonological loop and visiospatial sketch pad work with it? This meant the 

episodic buffer was later introduced by Baddeley to combat this critique. It is yet to be established if the 

central executive is a unified system with multiple functions, or a set of independent, though interacting, 

control processes. The WMM is also limited in that only STM is explained with recently activated LTM, 

while the MSM explains sensory memory, STM and LTM as a linear process with more attention paid to the 

LTM than the WMM provides. 

An idea central to the MSM is that we rehearse information to get it into the LTM but it has been found 

that mere rehearsal may not be sufficient to make lasting memories – we need meaning and elaboration, 

as studied using the Levels of Processing Model (LPM) as another alternative to the MSM.  

According to Craik and Lockheart (1972) it is the kind of rehearsal or processing that is important. They also 

considered that the MSM’s view of the relationship between structural components and control processes 

was the wrong way round. According to the MSM, structural components (sensory memory, STM and LTM) 

are fixed, while control processes (e.g. rehearsal) are less permanent. Craik and Lockheart’s model says 

structural components (the memory system) result from the operation of their processes – memory is a 

by-product – controlled by a central processor, analysing stimuli (e.g. words) on different levels.  

How well information is remembered depends on which level it is processed at, according to the LPM. The 

shallow level is where superficial features of the stimulus e.g. whether a letter is in upper or lower case is 

processed. An intermediate/phonetic level is where the stimulus is analysed for sound e.g. whether it 

rhymes with another word. A deep/semantic level is where the meaning of the stimulus is analysed e.g. 

whether a word fits into a sentence. More elaborate rehearsal leads to better recall. Craik and Tulving’s 

study aimed to test that information which is encoded deeply is easier to remember, and found that pre-

warned participants performed better than participants in the incidental recall condition, but in both 

conditions semantically processed words were best remembered, supporting the idea that the depth of 

processing influences recall.  
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The MSM suggests memory retention is affected by the quantity of information you want to store and how 

much you rehearse it, but the LPM says retention of information is due to the quality of the information 

and processing time available.  

The LPM showed that encoding was not a simple process (maintenance rehearsal) like previous theorists 

like Atkinson and Shiffrin had thought. Elaboration was important. There is a lot of experimental evidence 

to support deeper processing leads to better recall, like Craik and Tulving’s study. The model offers a new 

way of interpreting existing data and provides a conceptual framework for memory research. The LPM 

proposes that perception, attention ad memory are inter-related processes, not very similar processes 

covering all areas.  

There are however some criticisms of the LPM. There is no independent measure of depth – the definition 

of depth of processing is circular since it is predicted that deeply processed material would be 

remembered better but how do we measure the depth of processing? By seeing how well the information 

is remembered. However, Craik and Lockheart have updated the model in an attempt to address this 

criticism.  

Tyler found that recall depended on effort rather than depth of processing as he gave participants two sets 

of anagrams to solve, some easy and some more difficult, and they were given an unexpected recall test. 

Significantly more difficult words were remembered than easy ones, suggesting that as more effort was 

put into the harder anagrams they were easier to remember, as all anagrams (easy and difficult) were 

processed at a semantic level so the level of processing would not have been influencing recall. The time 

spent on the difficult anagrams and processing effort become confounding variables. 

Morris et al found semantic processing does not always lead to superior recall compared with phonological 

processing. Recall may depend on the relevance of the kind of processing to the memory test, e.g. 

semantically processed information would be of little relevance to a rhyming words memory test.  

The model has also been criticised for being descriptive rather than explanatory (Eysenck and Keane 1995) 

as it fails to explain why deeper processing leads to better recall. There is also no distinction between STM 

and LTM despite evidence for two distinct stores, while the MSM does offer evidence and explanations for 

the separate memory stores.  
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Role of Emotion in Memory 

Some psychologists believe that our emotions can help our memories for a particular event, while others 

suggest that heightened emotions impede our ability to remember information. Flashbulb memories 

support the argument that emotion helps memory, while repression and false memories refute this view. 

The debate continues.  

Brown and Kulik suggest that a neural mechanism is triggered by a highly important emotional event which 

causes flashbulb memories. Around 90% of people have a flashbulb memory, and there are three criteria 

that must be satisfied to activate the neural mechanism: the event has real consequences for the person’s 

life, the event is surprising, and prior knowledge is needed so it can be related to existing memory 

structures. In some cases rehearsal of the event is required but this is not always necessary.   

With flashbulb memories, it is claimed you have an accurate and long-lasting memory of the event, you 

remember who told you the information, your personal emotional state when hearing the news and 

others’ emotional states, as well as the consequences of the event for the people concerned. Flashbulb 

memories can be formed about an event you personally find important that others may not, as well as 

events on the news e.g. 9/11 or a new Prime Minister coming into power. The neural mechanism ‘prints’ 

the details of such events permanently in the memory system and is a special form of episodic long term 

memory (‘autobiographical’ memory storing a record of past experiences). Brown and Kulik say that 

flashbulb memories differ from regular memories as they have reliance on a special neural mechanism, as 

well as different longevity and accuracy.  

Flashbulb memories are highly dependent on the significance of the event, for example 75% of Black 

Americans have a flashbulb memory of the day Martin Luther King Jr. was killed, yet only 33% of White 

Americans have a flashbulb memory of that event. This may be because the event was much more 

significant to Black Americans due to Martin Luther King Jr. being an iconic figure involved with African 

American civil rights.  

However, flashbulb memories may only be remembered clearly because they have been frequently 

rehearsed rather than processed differently to any other memory when the event occurred. Neisser (1982) 

was convinced he was listening to a baseball game on the radio when he heard about the Japanese 

bombings of Pearl Harbour. This could not be true as the bombings took place outside baseball season, 

questioning the accuracy of flashbulb memories. He also argued that the durability of flashbulb memory is 

from frequent rehearsal and retelling of the event.  

Bohannon (1988) tested people’s memory for the explosion of the Challenger space shuttle 2 weeks and 8 

months after it took place. Recall fell from 77% accuracy at 2 weeks to 58% at 8 months after the event. 

This shows flashbulb memories are forgotten in the same way as ordinary memories, and supports Platania 

and Hertkorn’s study into the memories of the death of Princess Diana. This study found that the accuracy 

of the memory fell dramatically from immediately after the event happened to 11 weeks afterwards, so 

details that would be easily remembered at the time are later forgotten. However, it was still shown that 

long-term memory was best when the news had caused a strong emotional reaction and the event had 

been rehearsed several times.  

Conway et al (1994) looked at flashbulb memory for Prime Minister Margaret Thatcher’s resignation in 

1990 which appeared to have all the criteria for flashbulb memory. Memory was tested within a few days, 

then after 11 months and after 26 months of the event. Flashbulb memories were found in 86% of British 
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participants after 11 months compared with only 29% in other countries, suggesting British people met the 

criteria, but people in other countries did not as the news may not have had the same emotional impact 

and consequences.  

Repression, unlike flashbulb memories, is argued to reduce the ability to remember information for an 

event as it is traumatic or highly emotional. According to Freud, forgetting is motivated rather than a result 

of failing to learn or other processes. Memories likely to induce anxiety or embarrassment etc. are actively 

but unconsciously pushed out of the consciousness as a form of ego defence. Repressed memories are 

difficult to retrieve but remain available ‘in storage’. Examples of events that could be repressed include a 

death in the family, a car accident or a violent incident.  

There has been a controversy over whether real memories can be repressed so we are completely 

unaware of them then later recovered, and whether false memories of events that never took place can be 

deliberately or accidentally implanted into a person’s mind. A recovered memory is the appearance later in 

life of a childhood memory the person had no previous knowledge of e.g. child abuse. A false memory is a 

memory of an event that did not take place but the person genuinely believes to have occurred.  

Support for repressed memories comes from Levinger and Clarke, who tested the Freudian idea of 

repression. They gave participants a set of emotionally negative words and a set of neutral words, and then 

asked them to provide a word they associate with each given word. Participants later had to recall the 

associated word after being prompted with the ‘given’ word. They found that fewer associated words were 

recalled from the emotionally negative set than the neutral set, indicating the negative words were 

repressed. However, it must be noted that individual differences e.g. relevance of the words to the 

participant could affect recall, as well as the length of the word.  

A study by Loftus (1993) took place where a man suddenly remembered his mum attempting to hang 

herself when he was a child. His father confirmed this and it was taken as evidence that the man had 

repressed the memory after he saw it happen at 3 years old, and now recovered it.  

Some violent criminals claim they cannot remember carrying out their crimes, and intoxication was ruled 

out (Parkin 1993). Ian Brady who committed the ‘Moors Murders’ repressed memories for many years 

before remembering where he buried his victims (Parkin 2000). It is also widely accepted that repression 

plays a crucial role in functional amnesia involving a loss of memory due to a traumatic experience.  

However, Eysenck and Wilson in criticism of Levinger and Clarke say that if emotional words are being 

repressed they should stay repressed as arousing words were poorly recalled when tested immediately, 

not after a delay when the opposite should be the case, suggesting arousal is a crucial factor. This links to 

state-dependent forgetting, which occurs in absence of relevant internal cues, e.g. Clark et al found 

victims’ inabilities to recall details of a violent crime may be due at least partly to the fact that recall occurs 

in a less emotionally aroused state. McCormick and Mayer suggested the link between mood and the sort 

of material being remembered is important, so repressed memories may be recovered more easily if the 

person is in the right mood and emotional state.  

Parkin et al repeated the original study but added a delayed recall condition where participants were asked 

to recall their association 1 week later. The results supported Eysenck and Wilson as the higher arousal 

level inhibits immediate recall and increases recall in the longer term.  

Parkin also cites evidence that repressive mechanisms may play a beneficial role in enabling people with 

post-traumatic stress disorder to adjust e.g. Holocaust survivors were judged to be better adjusted when 
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they were less able to recall their dreams when woken from REM sleep than less well adjusted survivors – 

Kaminer and Lavie (1991). This supports the theory of repressed memories as it can be beneficial to people 

who suffered terrible experiences.  

There is however evidence that false memories can be implanted, questioning the accuracy of recovered 

memories (memories that were repressed but have been ‘brought back’). Loftus and Ketcham conducted a 

study to investigate this matter. They used a sample of 3 children and 2 adults and told them casually in 

conversation they got lost in a shopping mall in the past. At first memories were uncertain but after a few 

more mentions they seemed more sure and could give details about an event that never happened. This 

shows it is possible to make people believe something occurred using suggestion – even with adults. Loftus 

(1997) said that false memories can be created by combining actual memories with content of suggestions 

by others, resulting in source confusion. It must be noted that Loftus used very small samples in her study 

so it is not representative and impossible to generalise findings to the wider population.  

Therapists have been accused of implanting false memories and persuading patients that a memory of an 

event actually happened, by practicing recovered memory therapy which can induce false memory 

syndrome in patients. Experiments where false memories are implanted should be treated with caution as 

it is very unethical to trick people into believing an unpleasant event had occurred when this is not actually 

true as it can cause a lot of emotional distress.  

Freud argued that memories of childhood might not be what they seem and memories are like dreams or 

fiction, and did a paper on screen memories, which are apparently emotionally insignificant but are a 

substitute for a more troubling memory associated with it.  

In a survey of 810 psychologists, 2/3 accepted the possibility of false memories and over 14% believed one 

of their clients has experienced them. In one high profile case a father, Gary Ramona, was awarded money 

in damages after the jury were satisfied that therapists had implanted false memories of childhood abuse 

in the mind of his daughter, and pressure groups like the British False Memory Society have been launched 

to represent falsely accused parents.     

From looking at theories involving flashbulb memories and repression, it can be said from the evidence 

that the former is aided by emotions whereas the latter is obstructed by emotions as the events are 

pushed back into the unconscious making them difficult to recover, opening up opportunities for false 

memories to be implanted.  
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Explanations of Forgetting 

Forgetting is ‘the inability to recall or recognise material that was previously stored in memory’, and there 

have been several explanations provided from a variety of studies investigating how we forget. Depending 

on whether information is forgotten from sensory memory, short term memory (STM) or long term 

memory (LTM) it can be due to a lack of availability or accessibility. A lack of availability is where 

information is not present in STM due to decay and displacement, and a lack of accessibility is in the LTM 

due to cue dependency and interference.  

Forgetting occurs in the STM as it has a limited duration and capacity; once these limits are reached, 

information is forgotten. If information is forgotten from STM therefore it is unavailable, however LTM’s 

duration and capacity are theoretically unlimited so any information that is forgotten from here is only 

inaccessible – in memory somewhere but not retrievable for some reason.  

Decay from STM is where chemical memory traces fade after 15-30 seconds without rehearsal, so 

presumably some sort of structural change takes place during learning, and according to decay theory, 

metabolic processes occur over time which cause the engram (memory trace) to degrade unless 

maintained by rehearsal, causing the memory to become unavailable. Peterson and Peterson (1959) 

conducted a study which supports decay theory as the average number of trigrams recalled was high when 

there was a short delay in recall, and nearly 70% of trigrams had been forgotten after a 9 second delay 

suggesting the duration of STM is only a few seconds and that decay can take place due to forgetting things 

over time. However, there are difficulties with this study and decay theory in general as other effects need 

to be excluded. Ideally, a study should get participants to receive information then do nothing physically or 

mentally for a set amount of time and then test recall, but this is impossible.  

Jenkins and Dallenbach (1924) did a study which approximated the ‘do nothing’ state by asking participants 

to learn a list of syllables before they either went to sleep or continued with their normal activities. Recall 

was tested at regular intervals, and it was found that forgetting increased as retention intervals increased 

for awake participants but not for the sleeping participants, but if decay is from time passage alone, there 

should be the same amount of forgetting in both groups, suggesting what occurs between learning and 

recall determines forgetting, not time passage. Some data exists suggesting neurological breakdown occurs 

with age and disease (e.g. Alzheimer’s) however there is no evidence that the major cause of forgetting in 

LTM is neurological decay (Solso 1995).  

Hebb argued that while learning is taking place the engram that will eventually be formed is delicate and 

liable to disruption (the active trace). With learning it grows stronger until a permanent engram is formed 

(structural trace) through neurochemical and neuroanatomical changes. The active trace corresponds 

roughly to STM and according to decay theory, forgetting from STM is due to disruption of the active trace. 

Other researchers argued it can explain LTM forgetting if it is assumed decay occurs through disuse (decay-

through-disuse theory), so if certain knowledge or skills aren’t used for long periods of time the 

corresponding engram will eventually fade away (Loftus and Loftus 1980).  

Reitman (1974) argues that items are displaced from the STM. New information coming in pushes old 

information out of the limited capacity STM (7 +/- 2 items – Miller’s Magic Number) before it has been 

rehearsed and transferred into LTM. Waugh and Norman’s 1965 study supports this theory. They used a 

serial probe technique where participants were presented with 16 digits, then a probe digit was read out, 

and the participants had to say which digit came after the probe digit in the list. They found that 
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information at the start of the list was forgotten more than the information at the end, presumably 

because information at the start had been displaced by newer information. It is assumed that if the probe 

was towards the end of the list the probability of recall was high, as the last digits would still be available in 

the STM. When the number of digits following the probe was small, recall was good but when it was large 

recall was poor, consistent with displacement theory.  

The primacy-recency effect also provides evidence for displacement. Glanzer and Cunitz conducted a study 

to demonstrate this effect where if recall is delayed the effect of recall disappears. If asked to remember a 

list of words, words from the beginning and end of the list tend to be remembered better than words in 

the middle. The high level of recall at the beginning is the primacy effect, where your short term memory is 

quite empty giving room to rehearse and pass information to the long term memory store. However as 

words keep coming the short term memory store loses ability to rehearse information because it becomes 

overloaded, meaning information at the end of the list is also recalled and not words in the middle of the 

list due to the new words displacing old words. However, it is possible that the information at the start 

decayed with time and was not displaced so it is not clear which is the more likely explanation for 

forgetting in the STM.  

Forgetting from LTM is suggested to occur from retrieval failure, and the Encoding Specificity Principle 

states that when information is learned, other information such as place of learning is encoded at the same 

time. Where external and internal cues for remembering are lacking such as context or state, forgetting 

occurs. Context-dependent forgetting occurs when the environment is different to where information was 

originally learned, and state-dependent forgetting is where your mood is not the same as when 

information was learned, and it is relevant as an internal cue (McCormick and Mayer).  

The role of retrieval cues is demonstrated by the ‘tip of the tongue’ phenomenon, where we know 

something but can’t retrieve it at that moment in time. Brown and McNeill (1966) investigated this, and 

gave participants dictionary definitions of words and asked them to give the word they were describing. 

Some were sure they knew the word but couldn’t recall it, suggesting the required words were in memory 

but an absence of a correct retrieval cue prevented recall.  

Godden and Baddeley did a study where divers learned a list of words either on land or underwater and 

were later tested for recall either on land or underwater. They found that divers who learned words in the 

same environment they recalled them performed better than those who recalled words in a different 

environment, which suggests that recall of information is better when in the same context of where it was 

learned. However, Godden and Baddeley repeated their study using recognition as a measure of 

remembering but found that context had no effect, which may mean that context affects recall only.  

Tulving and Pearlstone showed that cued recall is more effective than free recall. Category names with 

words inside where given as cues in one condition, and for the other condition words were asked to be 

recalled without category names as a cue. 40% of words were remembered accurately from free recall, and 

60% were accurately remembered from cued recall, showing that cues do help memory. This supports 

retrieval failure theory as it offers a method of remembering information more effectively if there is 

something present to trigger it. Miles and Hardman also support this theory as participants learned words 

either at rest or while exercising, and recall was tested in the same or different state to learning and it was 

found that physical state provides cues to assist recall.  

Bower et al supports McCormick and Mayer’s theory of mood as an internal cue to recall, as participants 

were hypnotised and imagined a happy/unhappy mood while learning information and it was found that 
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participants who recalled the material in the same mood as they learnt it performed better than those in a 

different mood, so recall was affected by internal context in which they learned the material.  

Although experiments conducted in a laboratory have low ecological validity due to material required to be 

recalled and the controlled environment, Eysenck says it has been proved easy to demonstrate cue-

dependent forgetting outside the laboratory.  

Interference theory in LTM is another explanation for why we forget. There are two types – retroactive 

interference where new material disrupts the recall of old material and proactive interference where old 

material disrupts the recall of new material. The more similar the material, the greater the interference. 

This may be why it is generally agreed that if students need to study more than one subject in the same 

time frame they should be as dissimilar as possible to prevent interference from occurring.  

Baddeley and Hitch’s 1977 study supports the idea of interference as an explanation for forgetting in the 

LTM. They asked rugby players to recall the names of teams played earlier in the season, and some players 

played less games than others in the intervening period due to injuries. Players’ memory of ‘two weeks 

ago’ was worse when they played more games compared with players who didn’t take part in as many 

games. Since the same time had elapsed for all players, forgetting seemed to be due to interference of new 

learning (retroactive interference), showing that new memories can disrupt old memories of what 

happened and cause confusion and inaccuracies and that forgetting is influenced more by what we do 

before or after learning than by passage of time.  

Keppel and Underwood said that proactive interference was occurring in the Peterson’s study into decay 

theory as the ability to remember trigrams had been disrupted by the old information as trigrams may 

interfere with each other, so it may not be due to time passing. Wickens found that participants became 

increasingly poor at retaining information in STM on successive trials, however when the category was 

changed, performance was as good as for the first list. So performance with lists of numbers became 

poorer over trials, but if the task was changed to lists of letters it improved (release from proactive 

interference).  

Interference theory is very relevant to us as there are many real-life examples of where it can affect 

memory, e.g. not remembering new phone numbers due to having an old number for so long, or calling a 

current partner by your old partner’s name by accident. These are both examples of proactive 

interference. However, as with most laboratory experiments, they are low in ecological validity due to the 

controlled environment and learning being artificially compressed in time which maximises the likelihood 

that interference will occur. Laboratory studies also tend to use nonsense syllables as a stimulus, so when 

meaningful material is used, interference is more difficult to demonstrate (Solso 1995).  

According to Schacter (2002), efficient forgetting is crucial to a fully functioning memory. In his book The 

Seven Sins of Memory, he describes several ways we forget, including transience – discarding out of date 

information, absent-mindedness – failing to properly encode information due to a lack of attention, and 

blocking – where the brain holds back on a memory in favour of a competing memory, preventing 

interference. This suggests that forgetting is not necessarily a negative process and needs to happen to 

maintain a good memory, so we are not storing unnecessary or out-of-date material. Rose (2003) however 

argues that ‘memory defines who we are and shapes the way we act more closely than any other single 

aspect of our personhood’, and if you ‘lose your memory, you, as you, cease to exist’, so there are 

opposing views on whether or not forgetting in some cases is a positive or negative process.  
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Disorders of Memory 

Disorders of memory lead to forgetting, but this is different to the types of everyday forgetting because 

disorders of memory are linked to brain damage of some degree. Amnesia is one disorder of memory, and 

Clive Wearing is a famous example of the effects. He had encephalitis which caused his hippocampus to 

become damaged, and he now cannot transfer information from his short term to long term memory 

stores. He can however remember how to play the piano so his procedural memory is intact. Clive suffers 

from both anterograde and retrograde amnesia.  

Anterograde amnesia is the inability to form new long term memories, and Isaac and Mayes suggested that 

it may be due to problems with consolidation or retrieval of memories. A study took place which found 

that amnesiacs performed as well as controls on cued recall and recognition, suggesting the issue is with 

consolidation rather than retrieval. Retrograde amnesia is the loss of memory for past events, and recall is 

usually worst for events occurring closest to the onset of amnesia. Recall of memories before this improves 

as more time passes since they were formed. The change over time indicates that LTMs need to be 

consolidated otherwise they are ‘lost’. Amnesic symptoms may be caused by disruption of the process of 

consolidation and is associated with damage to the hippocampus, suggesting that this part of the brain 

plays a key part in forming LTMs.  

Many amnesiacs have both retrograde and anterograde amnesia, implying that both are caused by 

problems with the same brain area. However, Gabrieli found that damage to just part of the hippocampus 

caused anterograde amnesia alone. Reed and Squire took MRI scans of four patients with retrograde 

amnesia. All had hippocampal damage but those with the worst symptoms also had lesions in the temporal 

lobe which confirms the role of the hippocampus in memory but suggests other structures are also 

important.  

One problem with studies of human amnesiacs is that such studies are imprecise as both symptoms and 

the extent of brain damage vary. An alternative approach, lesioning of animals’ brains, offers more control. 

Remondes and Schman showed that rats with damage to the hippocampus could learn a maze but forgot it 

quickly, suggesting they could make new memories but couldn’t consolidate them suggesting the 

hippocampus is associated with consolidation. Results cannot be applied to human sufferers however as 

they are very different physiologically and experiences of amnesia vary from person to person.  

There are several causes of amnesia, including trauma, electroconvulsive therapy (ECT), surgery and 

alcohol. Following a blow to the head e.g. a car accident people may suffer from concussion, which can 

cause retrograde amnesia as people usually won’t remember what happened just before the trauma. 

Yarnell and Lynch asked American footballers who had been concussed during play what strategy their 

team had been using just before the incident, and found they could remember straight away but forgot 20 

minutes later as concussion prevented consolidation of memory into LTM, supporting previous theory on 

what the effects of retrograde amnesia are.  

ECT is a treatment for depression using an electric current between 70 and 130 volts. This treatment can 

cause temporary confusion and retrograde amnesia. Benton found it was less for unilateral ECT, and 

Friedberg reported after ECT it takes patients 5 to 10 minutes to remember who they are, where they are 

and what day it is. Memory loss can be extensive – patients have been known to forget their children and 

how to cook (Zubin 1948) which is evidence that amnesia can be caused using this treatment which has 

caused concern, but is still used today.  
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Surgery, especially for epilepsy can lead to amnesia, and the case of HM (Milner 1970) is a famous 

example. Following an operation, HM suffered retrograde amnesia and could not recognise hospital staff 

who he had known for years. He suffered severe epileptic seizures so parts of his lobes were removed 

including most of his hippocampus (important for declarative memory e.g. episodic and semantic 

memory). His epilepsy was controlled and procedural memory was unaffected however. Corkin found he 

could learn new skills but needed to be reminded of this. Other brain surgery can result in amnesia. Ogden 

found that after a patient who had a recent onset of hydrocephalus had surgery to drain the ventricles of 

the brain, memory improved rapidly after surgery, however patients who left their condition untreated 

worsened their prospects for an improvement in memory. The anaesthesia which accompanies surgery can 

lead to amnesia in elderly patients. Berant et al found retrograde amnesia in patients aged 60-84 years 

after elective surgery compared with their pre-operative functioning, showing that surgery can have an 

effect on memory.  

Alcohol is another potential cause of amnesia. Korsakoff syndrome occurs in people with a history of 

chronic alcohol use and the brain disorder is caused by a deficiency in the B vitamin thiamine, and can also 

occur with malnutrition and also happens with people aged 40-80. Without treatment the syndrome can 

cause death and patients’ life spans are shortened. Symptoms include mental confusion, lack of muscle 

control and amnesia. This amnesia can be anterograde. Patients also show confabulation – they make up 

detailed and believable stories about experiences to make up for amnesia. Cermak et al found Korsakoff 

patients had their procedural memories still intact however.  

Alzheimer’s disease (AD) is a form of dementia which usually occurs in old age and is marked by a decline 

in cognitive functions such as remembering, reasoning and planning. During the course of the disease, 

plaques and tangles develop in the structures of the brain causing the death of cells. Although tangles are 

associated with other diseases they are of a distinct form in AD. Plaques caused by a build up of β-amyloid 

in spaces between neurons cause the cerebral cortex to shrink, and spaces between the folds of the 

surface of it to enlarge. Other areas like the hippocampus are also affected. One reason this change in 

brain tissue affects memory is because cells in the basal forebrain are damaged so people with AD are less 

alert and find attending to stimuli more difficult (Berntson et al). Another effect is where β-amyloid 

interferes with a neurotransmitter involved in learning.  

As damage to the brain progresses the symptoms become more severe. Scientists are not sure what role 

plaques and tangles play in AD but most experts believe they somehow block communications among 

nerve cells and disrupt activities that cells need to survive. However the link between β-amyloid deposits 

and cognitive problems is rather weak which makes it hard to establish cause and effect between plaques 

and AD. Murphy and LeVine do on the other hand suggest this is because, early in the disease, β-amyloid 

triggers a chain of events that, once started, continues irrespective of β-amyloid levels. This explanation is 

yet to be tested and the exact consequences have not yet been identified although the formation of 

tangles may be one important effect.  

Much of the work on the role of β-amyloid has been conducted using animals although no single species 

has shown the same symptoms or physiological consequences as human AD patients, e.g. primates 

develop little nerve damage and few cognitive problems in old age despite having the same β-amyloid. 

Dogs do however deposit more β-amyloid with age and this correlates with cognitive dysfunction 

(Cummings et al) but they do not lose neurons or produce plaques or tangles, meaning generalisations 

from animals to humans may not be valid.  
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Genes may also play a role in AD. Most people with Down’s syndrome who reach middle age get early 

onset AD (Lott 1982), leading researchers to look for genes associated with AD on chromosome 21 which, 

when there is an additional copy, causes Down’s syndrome. The role of these genes that have been found 

produce more β-amyloid, therefore explaining why some people are more prone to develop AD. Studies 

have found that of all patients with AD, about half had no known relatives that were sufferers suggesting 

the genetic influence is small, therefore although genes associated with late-onset AD have been found, 

they only account for a fraction of the risk. In a cross-cultural comparison of people in Nigeria and America, 

Hendrie found although the frequency of genes related to AD is similar, Nigerians suffered much less from 

the disorder. This tells us that other factors also affect the incidence of the disease, for example diets are 

different in different countries so it could be environmental factors that have an influence.  

A study for the Health Survey for England in 2000 found a correlation between low levels of Vitamin D and 

dementia, so this supports the view that diet could play a role. The diathesis stress model may be most 

helpful in understanding the development of AD, and is the view that people become ill only if they have a 

genetic predisposition to develop the disorder and have been exposed to particular environmental 

stressors.  

Various explanations as to a cause for AD have been suggested and the diathesis stress model seems more 

likely. However, the particular factors that may play a part are yet to be definitively identified and the list 

of possibilities is long and diverse. Issues with research though do include small samples being used as well 

as animals, making it difficult to generalise to humans and the wider population.   

 


