Critically discuss the role of neuroscience in our furthering developing understanding of memory.  
Memory in neuroscience psychological essential capability for endurance. It is the capability to recall knowledge and ability to remember it at a subsequent date. Memories create our individuality: they define who we are by directing our concepts and choices, influencing our emotive reactions (Bisaz et al., 2014). This essay will be critically discussing memory and how the role of neuroscientific studies that have further developed the understanding of the memory. 
Recollections come in a range of forms, and they operate on several brain networks. Short-term and long-term memory are characterised by their longevity (Kandel, 2001). Long -term recollection keeps the data for long durations, perhaps for a long period. Short-term memory can be described as the capability to sustain and recollect knowledge for a brief length of time, generally only for a limited amount of time. Short-term memory and long-term memory differ in their innate procedures (Kandel, 2001). Short-term memory depends on current networks and on protein modifications in the brain, whilst long-term memory is associated with by fundamental and operational alterations in the functional brain that necessitate de novo gene expression (Kandel, 2001).
Additionally, memories may be classified centred on their developmental indicators, which indicate the presence of separate inherent networks and memory practices (Kandel, 2001). For instance, a substantial contrast is made between explicit (declarative) and implicit (procedural) recollections (Squire & Zola, 1996). Declarative memories can be retrieved deliberately, for example knowledge, individuals, and experiences, whereas procedural memories retain details concerning abilities, such as operating a vehicle, riding a bicycle, or playing a musical instrument. Whilst still it is well established that declarative memories recruit the medial temporal lobe, specifically the hippocampus, procedural memories enlist the cerebellum. Therefore, Memories are frequently complicated and produced as a result of interactions between different memory systems (Squire & Zola, 1996). 
Throughout the years, one of neuroscientists' primary objectives has been the discovery of the molecular processes underlying memory storage and retrieval. Studies on the nervous systems like as Aplysia californica and Drosophila melanogaster opened the path for processes in the molecules and discoveries in vertebrate systems, most notably mammalian systems (Caroni et al., 2012; RAMAMURTHI, 1995; Dudai, 2012; Frankland & Bontempi, 2005). The majority of research have focused studies that have revealed that molecular alterations at all stages, post-translational, translational, and transcriptional, are required for the growth of long-term memory. These alterations include processes of long-term malleability observed in the different areas of brain and across all patterns requiring long-enduring alterations, as well as pathways reported in certain areas of the brain and cellular populations (Caroni et al., 2012; RAMAMURTHI, 1995; Dudai, 2012; Frankland & Bontempi, 2005). The memory gets generally more resistant to interruption with time. Memory formation is the term used to describe this procedure of consolidating and stabilising memory (Dudai, 2004; Alberini, 2009; Dudai & Eisenberg, 2004; McGaugh, 2000).
 Once reinforced, memory was assumed to be locked and stored. However, investigations conducted over the years have demonstrated that a memory has developed a resistance to molecular intrusions and can return to its ‘normal’ state when it is revived by using retrievals.  The post-retrieval vulnerability is limited temporally, and the memory recovers to a steady manner by consolidation and reconsolidation (Alberini & LeDoux, 2013; Nader & Einarsson, 2010). Consolidation and reconsolidation are both periods during which memory is susceptible to obstruction and during which the recollection can be reinforced or lessened (Alberini & LeDoux, 2013; Nader & Einarsson, 2010). 
Sensory memory enables you to retain sensory information following the cessation of stimulus (Draaisma, 2000). According to investigators who describe memory in terms of stages more readily than classifications, other memories derive with the formation of sensory recollections (Draaisma, 2000). Typically, your sensory memory retains information for just a limited amount of time (Draaisma, 2000). Sensory memory is the ability to recall the experience of another person's touch or a passing sound (Draaisma, 2000). Then it can be transferred to short-term memory or long-term memory more effectively. Sensory memory is classified into three types: iconic, which is acquired by sight; imitative, which is acquired through sound; and haptic, that is acquired through touch (Draaisma, 2000).Sensory memory was explored by Sam et al (1993) using an MEG scanner and found that different tones conjured different responses. 
Finally, the Working memory is a transitory storage facility with a limited capacity while executing mental processes on that information (Ozimic, 2020). In addition, the central executive, the visuospatial sketchpad, the phonological loop, and the episodic buffer, are all seen as the structure for working memory becoming a multi-component structure that comprises of the hippocampus (Ozimic, 2020).
Memory has been studied in neural impairment and has given good awareness into the neural structure and organisation of the brain, which has provided a comprehensive insight into neuroscientific studies (Ribot, 1891; Winslow, 1860). Ribot (1881) studied memory impairment and deemed amnesia as an injury in psychological trauma and viewed the disorders such as aphasia and agnosia as affecting memory. Although aphasia is seen as a language disorder rather than a memory disorder in present day. 
Assuming that brain regions are highly interconnected and that actions performed by the brain are distributed and integrated across them, a injury to any area, results in a comprehensive handicap that blurred across several capacities and impacted all facets of psychological functioning (Frankland et al., 2019). However, this is not the case in adjunct to having several brain regions that are devoted to different functions, the brain is exceedingly versatile and adaptable (Frankland et al., 2019). As a result, depending on where the lesion occurs, localised injury can have strikingly specific repercussions, such as a selective and confined impairment of memory (Frankland et al., 2019).
Previously the conception that the neural system can be pinpointed and was seen in the work of Gall (1825) and advocated by Broca (1861), Ferrier (1876), Ferrier (1876), Finger (1994) and Fritsch & Hitzig (1870). Although, these were viewed as sensory roles such as motor control, and linguistic which did not report this function of recollection (Frankland et al., 2019).    
This conflicted with Hebb (1949) and Hunter (1930) who looked at memory as storage within various areas of the brain. Although, challenged by Milner (1957) who found in an epileptic patient that had a lobe resection, resulting in the patient having memory issues in forgetfulness, could not retrieve stored memories and verbal and non-verbal information however, there was no loss of intellect (Scoville & Milner 1957, Squire 2009).  These discoveries confirmed the essential idea that recollection is a unique brain function that can be distinguished from other neurocognitive capabilities, and the identification of the temporal lobe as being critical for memory performance (Scoville & Milner, 1957).
Studies on monkeys clarified this with developing animal model of amnesia in humans (Mishkin, 1978; Murray, 1992; Squire & Zola-Morgan, 1991; Zola-Morgan et al., 1994) A study by Kim et al. (2011) investigated amnesia and learned that individuals with hippocampal lesions were hindered while the same comparative stimulus was utilised upon each session but were completely unaffected when the stimulus were different on each session. This was supported by Barense et al. (2007) and Lee & Rudebeck (2010) in more recent studies. 
A disorder called Korsakoff’s syndrome concerning amnesia thought to be from alcohol misuse (Korsakoff, 1889). however, this was not supported by more recent studies (Scalzo et al., 2015; Jayaprakash et al., 2016; Isenberg-Grzeda et al., 2016). Although, there were no reports of examining cognitive capacity in these studies. Whereas Pitel at al., (2012) established key areas in which the damage from Korsakoff’s syndrome was affecting the memory. Therefore, research that has explored the conditions further provide more information. 
To conclude studies that established the brain areas in regard to memory has been established in previous studies as a basis of research however, further research will provide insight into the different neural structures of memory. 
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Neuroscience might help solve the early vs late selective attention debate”, critically discuss how neuroimaging studies have challenged traditional theories of attention.
The topic of selective attention acts at an early on or later stage of cognitive development a source of much controversy in attention studies (Serences & Kastner, 2014). Of which was proposed in the 1950s, individuals perceive what they are only paying attention to because they have limited capacity to pay attention to anything else. This essay will be discussing the early selection model and the late selection model (Serences & Kastner, 2014).
Broadbent's (2013) filter hypothesis ‘bottleneck’ is a prominent case of ‘early selection,’ in that it asserts that inbound knowledge is filtered based on its physical characteristics.  this has been proved by selective attention tests, in which individuals were required to focus to one of two input streams provided to their left and right ears, respectively (Serences & Kastner, 2014). The respondents were asked to choose, the first stream was based on characteristics such as the speaker's sexual identity or the ear that was displayed. The research that substantiated the hypothesis of early selection often included key indicators of attention, such as recollection for the inattentive stream (Cherry, 1953).
However, secondary tests indicated that the bottleneck may not be absolute, with individuals exhibiting an enhanced galvanic skin reaction when previously associated words were delivered in an unsupervised stream (Moray, 1969). The notion that selection may proceed after the ostensible ‘bottleneck’ has prompted some to advocate for a hypothesis of late selection (Deutsch & Deutsch, 1963; Duncan, 1980). They hypothesised that inadequate recall of undeliberate material in dichotic auditory responsibilities was related to late selection rather than early filtering of extraneous data (Duncan, 1980). Initially, early selection had the strongest evidential basis (Cherry, 1953; Moray, 1959; Neisser, 1969; Sperling, 1960). In the late 1970s, the data seemed to suggest being in preference to late selection of attention (Eriksen & Eriksen, 1974; LaBerge, 1975; J. Miller, 1987; Posner, 1980).
this may be due to change in attention studies, according to Kahneman and Treisman (1984) the ‘filtering paradigm’ is an approach where participants are vilified with input, both important and unimportant, and were asked to focus on a specific incentive and produce a complicated answer (Cherry, 1953).
Latter studies that support the late-selection process if attention utilise ‘selective set paradigm’ which, involves presenting individuals with both a restricted stimulus. for example, asking them to accomplish a basic task (Posner, 1980). Kahneman and Treisman emphasised the contrasts between these concepts and warned about generalisation.  Yantis and Johnston (1990) suggested fusing the model of selective attention with a variable. Whereas early and late selection researchers disagreed on the locality of the selective attention filtration and proposed that it may change based on the role.
While several things were processed, they discovered that attention might be absolutely selected. Researchers advocated for an earlier site of attention while sorting away unnecessary items, and thus it may shift to a later stage, post identification, given specific circumstances.
Lavie and Tsal (1994) expanded upon the concept by defining precisely what affects the filter's movement: perception load. According to perceptual load theory, awareness is a limited-capacity process that occurs constantly until that potential is exhausted (equivalent to early-selection perspectives) (in line with late-selection views).
However, recent studies challenge this view and state that selected attention is processed with a sensory input and the existing theories of early and late selection are inaccurate. Additionally, Ikeda (2018) did a study on early versus late selection using dichotic sound and found a weak association with attention and the aural brain cell.
Although, Adamo et al. (2010) who found no attentional control and could not establish which area the processing stage took. Furthermore, Schwarzkopp et al. (2016) found attention to be delayed in adults rather than older children. Suggesting that earlier models may not apply to early selection and late selection of attention models.
To conclude many studies utilised the early and late selection model and whilst the debate is still ongoing, there should be further research on the topic to establish the efficacy of the early versus late debate.
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