ECAP4002.  Introduction to Biological and Cognitive Psychology.  By Teresa Evans.

Part A:  Compare and contrast two theories of memory.
[bookmark: _Hlk87955607]Memory can be defined as “the ability to retain information or a representation of past experience, based on the mental processes of learning or encoding, retention across some interval of time, and retrieval or reactivation of the memory” (APA Dictionary of Psychology, 2021).  Memory is an integral part of day-to-day living.  Information is used that may have either been stored for a short, or a long time.  It is something used without conscious awareness on most occasions and is a complex system of an individual remembering (or indeed not remembering) events, information, and knowledge.  This essay will look at the explanation of two models and their theories on how memory works: Multi-Store Model (MSM) and Working Memory Model (WMM).  Each theory has its own supporting evidence with its own strengths and weaknesses.  
[bookmark: _Hlk87801181]Firstly, looking at the MSM theory developed by Atkinson and Shiffrin (1968) it suggests that memory is separated into three separate memory stores: sensory memory, short-term memory (STM) and long-term memory (LTM), with information shared between each store.  According to the MSM each store is divided into three separate characteristics: encoding; how information is received, capacity; how much information can be stored, and duration; how long information can be stored for.  MSM suggests within the sensory memory store information is encoded via senses, vision or auditory, for example, with a very large capacity but duration dependant on the source.  Secondly, STM is encoded via auditory, according to (Miller, 1956), with a capacity of seven items, although this theory explains, should information be rehearsed, it can then be transferred to LTM.  Duration within the STM is anywhere between zero – eighteen seconds.  Lastly, the LTM, where this store contains an unlimited capacity with unlimited duration for information stored (Eysenck & Keane, 2015).
Furthermore, WMM introduced by Baddeley and Hitch (1974) goes on to look at the STM in more detail, describing it as having many components within it, rather than comprising only one single system as suggested in the MSM theory.  Baddeley and Hitch (1974) described STM as having different systems for different types of information: the central executive; the attention controller or decision maker allocating data to subsystems, allowing us to solve problems, for example: the phonological loop; dealing with acoustic and verbal information giving us the ability to read, and the visuospatial scratchpad; dealing with visual or spatial information and aiding with navigation.  There is also a fourth role, as suggested by Baddeley (1996), for the central executive which is known as the episodic buffer; forming an interaction between the subsystems and LTM.  This role, however, has mostly been ignored by the WMM (Baddeley, 2002).
Within both theories research surrounds the STM and its function.  Atkinson and Shiffrin’s (1968) research showed the STM-store functioned as a working memory, collecting information utilised in cognitive activities.  They did not however, expand on this research, believing it to simply use one single system.  In contrast, it was discovered through further research by Baddeley and Hitch (1974) providing evidence that the STM comprises of several components, or subsystems, showing the MSM to be far too simplistic in its theory regarding STM.  Moreover, both theories have undergone studies supporting their findings, and have been influential in generating more research and increasing knowledge.  A further similarity between the two models is that both conclude that information is first received via sensory information, which is then processed through to the STM (Baddeley and Hitch, 2001). 
Strengths and weaknesses exist for both models: WMM suggests that all spatial information is first visual, but as argued by Lieberman (1980), blind people have excellent spatial awareness and yet have never received information visually (Lieberman, 2012).  In addition, there is little study into exactly how the central executive works and its capacity has not yet been measured.  Furthermore, the MSM bases much attention on rehearsal and the role it plays in moving information on to the LTM, yet it is possible to remember things that have not been practiced and to forget things that have been.  What is more, the MSM assumes the STM to be a gateway to the sensory stores and the LTM, nevertheless, information in the STM has already, on occasion, touched upon information already within the LTM (Eysenck & Keane, 2015).
To conclude, despite both models being discovered some time ago, both are still extremely relevant in today’s understanding of memory.  Atkinson and Shiffrin’s (1968) original studies led to further investigation into memory, resulting in a greater knowledge of the STM, via Baddeley and Hitch’s (1974) research and findings.  Thanks to these studies, the understanding of memory continues to be expanded upon, regardless of the MSM being simplistic in its discussion of the STM and the WMM not being fully comprehensive due to not covering the STM or the sensory memory, both have advanced what is today known with regards to memory.
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Part B:  Outline at least one theory of attention and how we perceive objects around us.
This essay will set out to explain theories for attention and perception.  Attention is defined as “a state in which cognitive resources are focused on certain aspects of the environment rather than on others and the central nervous system is in a state of readiness to respond to stimuli” (APA Dictionary of Psychology, 2021).  There are various types of attention, including: sustained attention, alternating attention, focused attention and selective attention (Cherry, 2021).  This essay will look at selective attention.  As with attention there are various types of perception also: vision, touch, sound, taste and smell, to name a few of the most well-known ones (Cherry, 2020).  This essay will address visual perception looking at the top-up and bottom-down processes.  Perception is defined as “the process or result of becoming aware of objects, relationships, and events by means of the senses, which includes such activities as recognizing, observing, and discriminating” (APA Dictionary of Psychology, 2021).    
One of the many forms of attention is that of selective attention: deciphering the information received and either using it or losing it!  An experimental psychologist who created his own theory of selective attention was Donald Broadbent.  Broadbent’s (1958) theory was known as the ‘Filter model’.  This theory concluded that information enters the senses and then passes through to a sensory buffer.  The sensory buffer, a high capacity but fast decaying sensory system, is where information that has not been selected by the selective filter and subsequently moved on to the short-term memory, will ultimately decay and be lost.  This is also known as ‘early selection’ (Groome, 2014).  A further theory, Treisman (1964) proposed that, rather than the information being completely expelled, the filter would act as an attenuator, simply allowing for items; a person’s name, to still be available within the filter and able to breakthrough when required, rather than disappearing altogether.
Broadbent’s (1958) theory is used in everyday life with only the information relevant to the task being used, preventing an overload and disposing of the irrelevant information.  To see effective cognitive and functional behaviour it is important that there is some way of distinguishing between the information being received via the senses: necessary and unnecessary.  It is assumed that there is simply far too much information, for a system with limited capacity, to process and therefore it is imperative that there be a point where selection takes place to filter this information.  As discussed, Broadbent’s (1958) theory argues on the side of early selection where in contrast Deutsch and Deutsch (1963) support a late selection theory.  Firstly, looking at early selection: it is assumed that the selective attention works on the theory that there is a brief analysis of the physical features before semantic (“semantic memory is a category of long-term memory that involves the recollection of ideas, concepts and facts commonly regarded as general knowledge. Examples of semantic memory include factual information such as grammar and algebra” (Perera, 2020)) analysis and the identification of the information takes place.  The early selection theory believes there to be limited capacity in the later stages and that only a small number of stimuli can be dealt with at any one time, thus meaning that the purpose of early selection is to protect the later stages of this process from being overloaded, seeing any stimuli that is unattended going unprocessed.  Deutsch and Deutsch (1963) however, fell on the side of the late selection theory and believed that with this model the selective attention is only concerned with decisions and responses to produce, and will only operate once the semantic identification has occurred, it is not concerned with the sensory input, analysing and identifying (Huang-Pollock et al. 2002).
Attention is not uniform and can become an issue for some individuals.  One such problem arises in those with attention deficit hyperactivity disorder (ADHD).  It is thought to be passed on through genetics and is usually first recognised in children.  Looking at ways in which ADHD affects an individual: reduces an individual’s attention span, making them more easily distracted, seemingly find it more difficult to concentrate and retain information or to carry out simple instructions.  Results from head scans have shown that some individuals have smaller parts of the brain that are required to maintain attention (NHS).
Prior to discussing theories of perception, a concept of ‘top-down’ and ‘bottom-up’ processing is required.  Top-down processing: where past experiences, memories, are applied to what is received via schemas.  The information received will travel down the nervous system and will be compared with the incoming stimulus.  This process can help to quickly make sense of the environment but is dependent on an individual’s knowledge and experiences.  Secondly, bottom-up processing: stimulation is received at the bottom of the nervous system and then moves towards the higher cortical areas.  Unlike the top-down process, no prior knowledge or experiences are required with the bottom-up process, it is all through new stimuli (Groome, 2014).
Gregory (1970) introduced the top-down process, supporting his theory with regards to perception.  He believed a large amount of information reached the eye, but that approximately ninety percent of it was lost by the time it reached the brain.  This results in the brain relying on previous experiences and knowledge to fill in the gaps, creating an individual’s own perception of reality.  Therefore, information is received and mixed with stored information from experience to create the ‘whole picture’.  This can, however, lead to issues should the knowledge be inappropriate thus resulting in illusions, for example (Gregory, 1997).  To simplify this theory, if an individual is shown a picture of a tree, for example, the individual will perceive a full picture in their mind due to previous knowledge of what a tree looks like.  
In contrast to this theory was Gibson’s (1966) bottom-up process.  Gibson (1966) believed that perception was evolutionary, describing his theoretical approach as ecological, and explains it as responding rapidly to our environment and not relying on prior knowledge, keeping man’s ancestors alive at one time by aiding with hunting and avoiding predators, for example.  Gibson (1966) stated that we perceive new stimuli through the process of sensation, rather than Gregory’s (1997) theory using schemas.  Gibson’s (1966) theory, however, is greatly simplified minimising the importance of the top-down process and with little attention paid to how many different sources of information are required relating to motion, moving closer to an object, for example (Eysenck and Keane, 2015).
Furthermore, as with ADHD being an attention disorder, there are also perception disorders.  One such disorder is visual agnosia: an individual may not visually recognise an object yet would be able to describe it correctly via a different sense, touch, smell etc.  Individuals with visual agnosia, for example, when asked to draw a clock face would see the numbers bunched together rather than spread evenly around the clock and would draw it as such (Pubmed).  
As with all theories, those discussed in this essay have their strengths and weaknesses.  With regards to Broadbent’s (1958) theory of attention, further studies have made the same conclusions, but have also managed to expand on his framework of evidence allowing a better insight into attention.  Moreover, looking at perception the bottom-up process appears to have a clear idea of how visual perception occurs, yet that said, the top-down process goes on to further show how illusions can be explained and has a greater insight into the perception theory.  All said and done it is evident that attention and perception go hand in hand, one not fully explained without the other, and should there be any distortion within either, things would be seen in quite a different light!
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