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3. Memory and Neuroscience
1. Critically discuss Critically discuss the role of neuroscience in our furthering developing understanding of memory. 
2. 
[bookmark: _Int_AFiP5k8p][bookmark: _Int_P9bsqCYf]Any piece of information that is retained in a state that allows it to be disclosed at a later time is known as a "memory" (Squire, 1987). The process of learning results in the formation of memory. When you learn anything new, you create a mental representation of it. It is possible to acquire a phobia after a single exposure to a stimuli or after recurrent exposure to a stimulus, depending on the circumstances. Over time, it has maintained its existence (Gazzaniga et al., 2006).
Those who have lived long enough know that memories are at the heart of their lives and act as the building blocks of culture. Historical collective memories serve to bind society together while also determining the course of events in the future (Maguire et al., 2016). The human brain is capable of travelling across time and places, memorising major locations, pictures, and evoking memories of past events in our people's lives. As a result, it should come as no surprise that the risk of memory loss causes alarm (Maguire et al., 2016).
The concept of memory is a fundamental aspect of human life, although it is not easily grasped.
Because of the approaches utilised in cognitive psychology, which are based on research that has been conducted on both animals and humans, many important descriptions, differences, and theoretical improvements in the understanding of multiple forms of memory have been created in recent years. (Squire, 1987).
Memory may be split into three primary hypothetical phases, which are as follows: These are encoding, which is the process of transforming incoming information into something useful. Acquisition in the sense of obtaining something (Sternberg & Sternberg, 2017). Memory consolidation, this is about the processes that occur over time that make memories less sensitive to interference and disturbance, it is the storage of memories that is a permanent record, and it is the outcome of the processes of acquisition and consolidation that leads to retrieval, which is the conscious representation of the execution of a taught behaviour (Sternberg & Sternberg, 2017). The encoding specificity principle and the idea of levels of processing are two hypotheses that have emerged because of this method (Matlin, 1996).
The encoding specificity principle and the idea of levels of processing are two hypotheses that have emerged because of this method, which are useful, although is some of the earlier research which was done on memory (Matlin, 2006).
Memory retrieval is most efficient, according to the encoding specificity principle, under scenarios that are the closest match to the encoding conditions, both internally and externally (Reder et al., 1974). A deep and meaningful processing occurs at the cellular level, in accordance with the phases of processing hypotheses (Reder et al., 1974). Aside from that, elaborative encoding is associated with the greatest memory recall later (Reder et al., 1974).
Yet another key conceptual innovation is the division of memory into three separate phases, which include sensory memory, short-term memory, and long-term memory (LTM), amongst other concepts. Using sensory memory, you may temporarily store stimuli in their raw (sensory) form, which will enable you to register and pay attention to them later (Gazzaniga et al., 2019).
 The partial correlation model may be used to investigate the ichonic (visual) sensory memory in an experimental context. The procedure that has to be disclosed involves flashing a succession of letters on the screen and then diverting the audience's attention away from them (Gazzaniga et al., 2019).
 Participants are tasked with identifying the letters that appear in a certain row. It is not permitted for participants to identify themselves (Gazzaniga et al., 2019). They may simply name any row quickly requested within the whole array, demonstrating that the array is not limited to just one row. The entire image is only kept for one to two seconds (Gazzaniga et al., 2019).
STM, compared to LTM, is a storage device with limited capacity, which may be explored, for example, by doing a task that requires the recall of numbers from one to ten. Most individuals can recall between five and nine things in STM; however, by grouping objects together, they may be able to remember far more information (Matlin, 2006) Nevertheless, if this is not done on a regular basis, the memory trace would be lost. Uncertainty exists over how much of this is due to decay alone and how much is due to interference from later stimuli, and a dispute is now ongoing in research to discover whether this is applicable (Matlin, 2006) In many cases, the recall of things is described by a J-shaped "serial position curve," in which the beginning and last items in a list are recalled more than the middle and last ones (Matlin, 1998). Early object success, also known as the primacy effect, is assumed to represent long-term memory storage, while late object success, also known as the recency effect, is thought to show short-term memory loss (Matlin, 2006).
A person's whole knowledge of the world, as well as their memories of the past, are stored in LTM, which is a more permanent and limitless storage facility. (Matlin, 2006) The recovery of information from long-term storage may be challenging due to the fact that the retrieval cues must perfectly match the way the information was encoded into LTM in the first place. (Matlin, 2006).
Norman and Shallice (1986) It has been suggested that the central executive is analogous to the "supervisory attentional system," which is engaged in planning and attentional regulation, and which links the systems to the LTM. This was supported by Gazzaniga et al. (1998). As with the visuo-spatial sketchpad, the phonological loop is used to store and retrieve location and visual information, while the visuo-spatial sketchpad is used to store and retrieve audio information. When we examine the independence of these two slave systems, humans may be able to explain why we do well in certain divided attention activities while performing poorly in others (Baddeley, 1995). In this case, it is more important to have restricted capacity of subsystems than to have limited capacity of working memory (Baddeley, 1995).
Working memory, rather than STM, is the term used by Baddeley (1995) to describe the memory system that allows us to retain, and update stored knowledge while we are "on the move." Working memory is defined as the capacity to retrieve relevant information from our long-term storage and use it in combination with current mental activity when we are awake” (Baddeley, 1995). In fact, it is a collection of three subsystems: the central executive and its two slave systems, the phonological loop, and the visuo-spatial sketchpad (Baddeley, 1995).
Cognitive psychology has made significant contributions to the partitioning of memory into dissociable forms, which is another key conceptual breakthrough (Baddeley, 1988). As the concept of different memory systems has gained recognition, in recent years, as the notion of distinct memory systems has gained acceptance, it has become increasingly difficult to integrate many facts and dissociations into a single coherent image. Support from neuropsychology, particularly in the case of amnesia, has been critical in the development of this approach (Baddeley, 1988).
The area of cognitive psychology has achieved some key conceptual advancements that have led to a more comprehensive understanding of the nature of memory and learning. Additional progress could be made by incorporating these concepts and investigating How the processes of encoding, storage, and retrieval function in the varied memory systems of sensory, working memory, and the declarative and nondeclarative forms of long-term memory interact with and impact one another is the subject of this research (LTM). Which operations, encoding, storing, and retrieving have the greatest degree of independence from one another? What is the nature of the interplay between the complex cognitive memory systems and how do they interact with one another? Are these divisions based on fact or fiction? Perhaps a greater emphasis should be placed on identifying more functional categories as opposed to task-based categories. It is expected that these categories have neurological correlations in the brain. What degree to which neuroscientific research supports cognitive models of memory is debatable.

During the 1940s and 1950s, the field of brain surgery aimed to cure neurological and mental disorders via the use of neurosurgical techniques. The removal of the medial section of the temporal lobe, which included the Hippocampus, was performed. The more posterior along the medial temporal lobe the excision was performed, the worse the memory loss, according to Scoville and Milner, (1957) the excision of the hippocampus on both sides resulted in profound amnesia.
Many parts of the brain are involved in memories, but the hippocampus is one of the most important. It is responsible for the creation of long-term memories and is found in the brain's medial temporal lobe. Memory loss due to damage to the hippocampus is thus a serious possibility when it occurs (Spiers et al., 2001). Evidence suggests that virtual reality, brain imaging, and studies of amnesia to demonstrate that the consequences of hippocampal damage are even more far-reaching than previously thought, robbing memories, imagination, and the perception of the world (Cooper et al., 2011). Research shows that memories are not always exactly what they seem to be, as you would expect. In fact, they are not much concerned with the past at all (Cooper et al., 2011).
One study of brain surgery where the patient Henry Gustav Molaison (H.M) was treated for epilepsy, he had severe epilepsy but had normal intelligence and was free of psychiatric or mental disorders he had a bilateral medial temporal lobe resection to treat his seizures (Scoville and Milner, 1957).  He had a significant and irreversible incapacity to learn new knowledge because of the surgical procedure (Scoville and Milner, 1957). His short-term memory remained normal, but digit span tests revealed that there was a breakdown in the transfer of information from short-term to long-term memory. 
Shallice and Warrington Patient KF on the other hand who had damaged his parietal and occipital part of the brain due to a motorcycle accident, was the opposite to H.M, his STM was affected, whereas the LTM was intact, and damage was found in a different part of the brain (Shallice & Warrington, 1970). 
Furthermore, early animal models of amnesia relied on implicit memory and assumed that the hippocampus was important (Alvarez et al., 1994) In the 1970s, researchers discovered that monkeys with bilateral medial temporal lobectomies had LTM deficiencies in explicit memory, as shown by the delayed nonmatching-to-sample test. Performance was typical for H.M. when memory needed to be retained for just a few seconds (within the confines of the game) (Alvarez et al., 1994)
STM's duration is not specified. Nonmatching-to-sample work that has been delayed A monkey is presented with an item, which has food below it. After a wait (during which a screen is lowered in front of the monkey), the monkey is presented with two things, one of which is the same as the previous object and the other which is different from the previous object. (Alvarez et al., 1994). The monkey must be able to recall the previous item to understand that he must now search under the new thing to locate the food. Unless you educate a monkey to do this activity, he or she will be able to do it with an around 90 percent accurate response rate. However, if the monkey has bilateral medial temporal lesions, their performance will be severely reduced (Alvarez et al., 1994).
Early research found that Korsakoff syndrome (KS) was because of heavy drinking, it found that women are more likely than males to be impacted at a younger age, which indicated that there are gender disparities in age and frontal lobe atrophy (Dayal, 2015).
However, Pitel et al., (2012) performed an MRI investigation on Korsakoff sufferers were compared to alcoholics who did not have Korsakoff. Thirty-four alcoholic patients who did not have KS (AL) and twenty-five healthy control subjects were included in this study. It was found that voltage deficits had progressively worse effects in the medial section of the thalami, hypothalamus, and the left insula, with the most severe effects in the thalami and genu of the corpus callosum. Voltage deficits also had worse effects in the thalami and genu of the corpus callosum. It was only in KS that it was determined that there were anomalies in the left thalamic radiation pattern (Pitel et al., 2012).
A few brain areas were more seriously injured in KS than in AL, despite the major differences in memory losses between the KS patients (KS Group) and the Alcholics who did not have KS (AL Group). Furthermore, when comparing the AL group to the Controls, there was damage in these locations. Consequently, the continuum of macrostructural deterioration from AL to KS is limited to critical brain regions along the continuum (Pitel et al., 2012).
Further longitudinal investigations are required to determine if alcoholic persons who have medial thalamic volumes that are comparable to those of patients with KS are at increased risk of acquiring KS.
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A person's brain is the most complex organ in the body, and it is responsible for the bulk of his or her activities, including thinking and feeling. A person's brain is responsible for all the essential functions of their body, as well as the capacity to perceive and respond to everything that they encounter (Bassett & Gazzaniga, 2011). It also has a part in determining a person's actions and reactions. Your brain is, in a word, everything about you, including everything a person thinks and feels, and everything that makes them who they are (Bassett & Gazzaniga, 2011).
[bookmark: _Int_87N2JDa6]Despite the fact that the brain is far more complex and intricate than a computer, it is often likened to one (Abuse, 2020). As opposed to current technical devices that are controlled by electrical circuits found on silicon chips, the brain is made up of billions of cells that are organised into circuits and networks that allow it to conduct a wide range of functions (Abuse, 2020). Essentially, each neuron works as a switch, allowing information to easily flow in and out of the brain as information moves through the brain. Following sufficient impulses from the other neurons to which it is linked, a neuron will fire, delivering its own signal to the other neurons in the circuit, bringing the circuit to a close. Abuse, 2020).
 This team effort is necessary for the brain to operate effectively since it is made up of various regions with connected circuits that all work together as a unit to fulfil their duties. Brain circuits that are responsible for coordinating and completing various actions are many and diverse in nature (Bassett & Gazzaniga, 2011). The peripheral nervous system is a network of neuronal networks that communicate with one another as well as with various areas of the brain, the spinal cord, and nerves in the rest of the body by transmitting signals back and forth. This network of neurons is also known as the central nervous system (Bassett & Gazzaniga, 2011).
[bookmark: _Int_kXtIBavH] When a neuron wishes to communicate with another neuron, it releases a neurotransmitter into the gap (or synapse) between it and the next cell in the chain. The neurotransmitter travels across the synaptic gap and attaches to receptors on the receiving neuron in a manner similar to a key entering a lock. As a consequence of this, the receiving cell undergoes changes (Bassett & Gazzaniga, 2011) Transporters are other molecules that recycle neurotransmitters (that is, they return them to the cell that created them), limiting or entirely shutting down the transmission of signals between neurons (Bassett & Gazzaniga, 2011).
It is believed that drugs interfere with the way neurons communicate, receive information from other neurons, and process information (Abuse, 2020). This is accomplished via the use of neurotransmitters, which are chemical messengers that convey messages between neurons. Certain drugs, such as marijuana and heroin, have a molecular structure that is similar to that of a natural neurotransmitter found in the body, and as a result, they may be able to activate neurons in the body (Abuse, 2020). This is known as the "cannabis effect." (Abuse, 2019). Because of this, the medications are able to cling to and activate the neurons, allowing them to carry out their intended activities as planned. Despite the fact that these drugs are intended to mimic the brain's own chemicals, they do not excite neurons in the same way that a natural neurotransmitter does, resulting in abnormal signals being sent throughout the network. (Abuse, 2020).
According to the WHO, (2001) 5.8 percent of males and 9.8percent female at one time in their lives will suffer some form of depression.
Antidepressants are prescribed to help with balance serotonin levels and the neurotransmitters in the brain (nhs, 2021). 
Studies on animals (rats) with regard alcohol, the study found neurological degeneration in many areas of the brain  (Obernier et al., 2002).
Studies in the field of neuroscience, which studies the link between brain function and behaviour, is particularly adapted to studying the neurological correlates of drug-abusing behaviour because of this. (Winger et al., 2005). Neuroscientists have made important advances to our knowledge of drug-induced brain and behaviour and the effect on the nervous system, they will continue to make substantial contributions in the future as well. A tiny fraction of the neuroscience research being undertaken on drug usage, as it is a massive area of scientific exploration itself (Winger et al., 2005).
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