Part A: Compare and contrast two theories of memory

This essay will discuss two established theories of memory, the multi-store model of memory (MSM), also known as the modal model of memory, proposed by Richard Atkinson and Richard Schiffrin in 1968, and the working memory model (WMM) proposed by Alan Baddeley and Graham Hitch in 1974 (Baddeley et al, 2020).

Memory is defined as the structures and processes by which information is encoded, stored, and retrieved, processes which are integral to human cognitive processes such as perceptual input, linguistic communication, and temporality based upon retrograde memory storage Groome, 2021). 

In this essay the MSM and WMM will be compared, contrasted, and evaluated with reference to previous key studies.

The Multi Store Model (MSM) of memory is a structural model of memory because it assigns three specific and distinct units responsible for processing human memory namely the sensory register, short-term store for short-term memory and long-term store for long-term memory. According to the MSM memory is processed in a linear mode/sequence which recruits an ‘input, process and output’ procedure. Each three units of memory differ relative to encoding, capacity, and duration of information storage (Isaias et al, 2022).

Evidence from neuroimaging has demonstrated differentiation in recruitment of neural areas between short-term memory task performance and long-term memory task performance. Short-term memory tasks recruited the subiculum and the hippocampus, a brain area responsible for consolidation of short-term memory into long-term memory, whereas the long-term memory tasks recruited the motor cortex. This phenomenon supports the MSM assertion that the apparatus of human memory is composed of distinctive components (Chakravarthy, 2018).

The case of Clive Wearing who suffered viral induced extreme amnesia lends support to the MSM. Wearing suffered severe damage to his STM limiting his memory recall to approximately only thirty seconds and was unable to transfer new memory from STM to LTM, however his capacity for retrieval of previously established long-term memories remained intact. This case supports the MSM assertion that memory consolidation occurs linearly from the STM store to the LTM store and that both components are separate and discrete in nature. However, the case of Wearing also disputes the MSM assertion that the LTM store is an unitary component since if this was the case retrieval of retrograde information from the LTM would be precluded if Wearing’s LTM store had been damaged (Gross, 2020).

A criticism of the MSM is that it is oversimplified, especially in proposing that both short-term and long-term memory each operate in single, uniform fashion and that there is only one type of STM, as research suggests there are different types (Lawton & Willard, 2019).

The MSM assertion that rehearsal is essential for encoding of information into long-term memory does not account for the ability to recall unrehearsed information and the inability to recall rehearsed information (Flanagan et al, 2022).

The working memory model (WMM) was proposed as an alternative theory to the MSM oversimplification of STM as a single, passive store. The WMM asserts that STM consists of four components, namely a ‘master’ system called the central executive which coordinates and controls informatic flow, and three ‘slave’ systems called the visuo-spatial sketchpad for visual and spatial information, the articulatory phonological loop which processes verbal and auditory information and the episodic buffer which amalgamates information from the previous two systems into a coherent representation. These subsystems of the STM cooperate to analyse, interpret, and process sensory information (Savva, 2014).

Evidence from PET neuroimaging has shown that different neural areas are activated when carrying out verbal tasks, which recruits the Wernicke’s area, than when carrying out visual tasks which recruits Broca’s area. This supports the WMM assertion that there are different components of memory for processing verbal and visual input (Saladin, 2016).

The role and function of the central executive is unclear, and its definition is overly speculative, despite it being the most important part of the model. For example, it is suggested that the central executive has its own limited capacity, but it is impossible to separately and accurately quantify this capacity from the capacity of the slave systems. The WMM is also ambiguous in explanations of how the four systems interact with one another (Savva, 2014).

Certain comparisons can be drawn between the MSM and WMM. Neither models account for or offer any explanatory mechanisms for the distortion of memory (Billingham, 2018). Both models posit that short-term memory is limited in terms of duration and capacity and that long-term memory is theoretically infinite in capacity. Both models note the role of rehearsal in consolidating short-term memory into long-term memory storage. Both models are hypothetical in origin and abstract in architecture instead of being based upon systems with greater biological validity. Both models are based on information input from sensory stimuli (Cardwell & Flanagan, 2018).

There are several contrasts between the MSM and WMM. The WMM explains short-term memory in a more detailed fashion, whereas the MSM explains it in more elementary terms (Standring, 2012). Flanagan et al (2022) highlight how the MSM explains the mechanics of memory decay, whereas the WMM does not account for this. They also describe how MSM isolates short-term memory to a single component, whereas the WMM describes short-term memory as being composed of multiple components. Furthermore, they say MSM refers to both sensory memory (SM) and long-term memory (LTM), whereas the WMM does not include these in its apparatus and does not adequately account for and explain the mechanisms of long-term memory. The MSM emphasises the role of rehearsal as essential for memory consolidation, whereas the WMM views rehearsal as a non-essential but optional process for memory consolidation (Eysenck, 2015). The WMM views memory as an active, dynamic process whereas the MSM views memory as a passive, linear process (Flanagan, 2008).

To conclude this essay has given a definition of memory and its importance to human psychology, has outlined the mechanisms of the ‘Multi Store Model’ and the ‘Working Memory Model’ in memory processing and consolidation, has evaluated both theories and has highlighted comparisons and contrasts between both theories.
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Part B: Outline at least one theory of attention and how we perceive objects around us.

‘Attention’ may be defined as the cognitive process of absorbing a limited quantity of sensory stimuli by means of selective concentration and filtering of stimuli (Pizzorno & Murray, 2020) and ‘perception’ may be defined as the process by which sensory stimuli is selected, interpreted and organised (Ngugi et al, 2020).

This essay will outline one theory of attention, namely the ‘Filter Model’ proposed by Donald Broadbent in 1958 (Landsman & van Wolde, 2016), and one theory of perception, namely the ‘Top-Down Processing Theory’ proposed by Richard Gregory in 1970 (Sarma et al, 2018) and how these theories explain the mechanics of attention and perception respectively. 

The ’Filter Model’ proposed by Broadbent in 1970 is structured along the parallels of a serial information processing system (Cordeschi, 2013) composed of distinguished, compartmentalised components, namely a preattentive store called the sensory register, and a selective filter. Broadbent posits that sensory stimuli entering the perceptual system undergo a form of ‘preconscious’ analysis and are attended to and filtered at an early stage of processing hence the theory is known as an ‘early selection’ model of attention (Weinberger & Stoycheva, 2019).

The role of the sensory register is to absorb and act as a temporary store for the stream of sensory stimuli which is stored for a duration of approximately 250 milliseconds (Beins & Hakala, 2012). The role of the selective filter is to filter the stream of sensory stimuli to a cognitively manageable rate and quantity by filtering out unattended stimuli and permitting only a limited quantity of attended stimuli to pass through to be processed by higher levels of cognition (Sultan & Sharma, 2021).

Broadbent asserted that attentional processing occurs according to a specific sequence; two simultaneously detected sensory stimuli enter the sensory register concurrently; the sensory stimuli absorbed into the sensory register is divided into an attended channel or unattended channel, the mechanics of which are determined by attentive selection; the sensory stimuli from the unattended channel remain in the buffer register for later processing, are overwritten by incoming stimuli or decay whereas the sensory stimuli from the attended channel are processed and selected on the basis of physical properties and progress through the selective filter (Roth, 2020); the attended stimuli leaves the filter and undergoes semantic analysis by a limited capacity processor (Winder et al, 2015); the processed stimuli enter conscious awareness and progress to the short-term memory store where a memory trace is elicited (Craik, 2021).

Broadbent’s theory is supported by the results of dichotic listening studies during which participants listened to two sets of three digits being presented to each ear independently. Most participants recalled the digits according to the attended ear rather than by digit pairing of both ears suggesting that non-attended stimuli are blocked by the selective filter and receive minimal to zero cognitive processing (Eysenck, 2014).

A criticism of Broadbent’s theory is its assertion that attentional filtration occurs at the sensory receptor level, since studies have suggested this may be erroneous, as an involuntary attentive shift may occur towards stimuli with a high salience and semantic factor, suggesting that attentional filtration occurs at a cognitive level higher than that of sensory receptor stimulus (Princeton, 2022).

A modification of Broadbent’s theory called the ‘attenuation theory’ was developed by Treisman in 1962 which posits that rather than unattended stimuli being completely blocked by the selective filter, it undergoes attenuation based on physical and semantic properties permitting progression from the selective filter. ‘Attenuation theory’ is supported by the cocktail party phenomenon during which a person can hear their name being called despite being attended to other auditory input, a phenomenon which counters Broadbent’s theory that all unattended stimuli are blocked by the selective filter (Friedenberg & Silverman, 2011).

The ‘Top-Down Processing Theory’ proposed by Richard Gregory in 1970 is so called because Gregory asserts that perception is a process which recruits active participation of higher cognitive functions which are responsible for constructing perceptions, as opposed to being an inactive process dictated solely by direct sensory stimuli devoid of cognitive influence hence perceptual processing is indirect as it originates from cognitive mechanisms and not from direct sensory input (Fleming, 2019).

Gregory’s theory of perception is constructivist in that it posits that prior knowledge and past experiences are used to interpret sensory stimuli and construct final perceptual output; thus perception may be viewed not as a purely objective construct of objects in the external physical sphere, but a subjective, idiosyncratic mental construction based upon prior knowledge and experiences (Shepter, 2018).

Two main principles of the ‘Top-Down Processing Theory’ are perceptual set and perceptual hypotheses. Perceptual set refers to the theory that perception is influenced by various factors such as idiosyncratic variations of personality and intelligence, retrograde knowledge or experiences, cultural background, motivational factors, cognitive style, biases, and affective state. These variations can cause perceptual predispositions which can alter and cause variations in actual, objective perception (Shergill, 2012). Perceptual hypotheses refer to an assignment of an object to a pattern of sensory stimuli after cognitive analysis, inference and assembly of specific elements or features of visual input into a more complex form (Jarvis and Okami, 2020). This process of assignment is based on a pre-existing perceptual schema of objects and is known as ‘hypotheses testing’ during which a formulation of a perceptual hypothesis is formed about the holistic nature of the visual stimulus, features of the visual stimulus are analysed and checked against the perceptual schema which leads to recognition of the stimulus (Weiten, 2016).
Evidence for the ‘Top-Down Processing Theory’ is manifest by the phenomenon of reversible or ambiguous figures. In these optical illusions the image can be perceived in two ways although the brain cannot perceive them simultaneously. Perception alters between either image because of attempting to develop two equally plausible visual hypotheses without changes to sensory input which can only be explained from a ‘top-down’ perspective (Fleming, 2019).

Evidence for perceptual set was supported by a study by Hudson (1960). Hudson studied Africans from cultures where pictures are scares or non-existent. People from cultures where pictures are scarce or non-existent struggle with object recognition in pictures. Hudson studied Africans who were unable to identify objects depicted in pictures which suggests cultural conditioning can modify perceptual set and would support a top-down approach to perception and a cultural basis for perceptual set (Grad, 2021).

Therefore, it appears that the ‘Top-Down Processing Theory’ does not adequately account for the phenomenon of perceptual universality since if perception was determined by construction of idiosyncratic, internal hypotheses and visual schema, this would not account for the similarity and universality of general collective perception.

In conclusion this essay has outlined and evaluated the ‘Filter Model’ of attention proposed by Broadbent and the ‘Top-Down Processing Theory’ of perception proposed by Gibson and explained their mechanisms of the processes of attention and perception respectively.
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