2) Critically discuss how neuroimaging techniques have enhanced our understanding of social cognition.
For the purpose of this essay, the role of neuroimaging techniques will be critically discussed in relation to understanding social cognition. 
Neuroscience is the study of the nervous system and looks at how it develops, the structure of the nervous system and what it does (Brazier, 2018). The nervous system affects the whole of the human body and is responsible for the things we do, think, feel and behave. Which is why the study and understanding of neuroscience is so important. It helps us understand humans, as well as helping us understand conditions such as Down Syndrome, ADHD, epilepsy and schizophrenia, which in turn helps us treat the conditions. Not only can understanding the nervous system help us treat, but it can also help us prevent some conditions.
As previously mentioned, technology has advanced significantly over the years and the use of neuroimaging techniques is heavily relied on.  Neuroimaging is a medical image that studies the structure and function of the brain and the nervous system. It can also look at what parts of the brain are impacted by certain tasks, thought and activities. For example, on an MRI you may be able to see parts of the brain that are functioning whilst singing or calculating a sum. There are different types of neuroimaging techniques such as structural imaging and functional imaging. Structural looks at the brain structure and can look for tumours. Whereas functional imaging can measure brain function and relate certain parts of the brain to mental functions and activities. These neuroimages can include CT scans, MRI scans, fMRI scans, PET scans and more. 
Because of this technology, health professionals are able to observe, diagnose and therefore treat any abnormalities such as brain tumours. It can also be useful in observing which parts of the brain and nervous system have been impacted as a result of an accident or injury such as a stroke or a car accident. It can also be useful is understanding the role of the brain and seeing which parts of the brain are used during different tasks and activities. 
Before neuroimaging became as advanced as it is now, early techniques included a more hands on and theoretical process. A popular method of neuroimaging in the 19th century was one by Franz Joseph Gall who suggested that faculties and personalities could be read by feeling the contours of the skull (Guy-Evans, 2021) and claimed that he was able to detect criminal areas in the skulls of inmates. Another method was one by Angelo Mosso in the 1880’s who invented the human circulation balance and his theory was that part of the brain that was working hardest would need more blood. This method is not used today however, an fMRI used a similar method in which it tracks blood flow in the parts of the brain that are working harder. Another method of early neuroimaging is a more invasive and painful procedure called Pneumoencephalography. This involved injected air into the cerebral ventricles in place of spinal fluid to enhance x-ray images. Since then, neuroimaging techniques have become a lot less invasive with the development of modern techniques. These include EEG’s, invented by Berger (1924) which measures the brains electrical activity which cause no discomfort. However, an EEG is not able to pinpoint exactly where the activity is taking place within the brain. PET scans are another modern neuroimaging method that works by measuring glucose in the brain, which causes it to light up during the scan and helps locate abnormalities. However, PET scans are expensive, they are only able to locate general areas of the brain and it can be an invasive procedure. The MRI scan was invented in the 20th century and can perform a scan of the whole human body. The advantages of MRI scans are that they are non-invasive, have very little risk to health, can be used on humans of all ages and can show the brain in great detail. However, a disadvantage of the MRI scan is that it is noisy and requires you to stay still for a long period of time. Recently, an fMRI has been developed which shows more detail of neuronal activity rather than just the structure of the brain that the MRI offers. 
Social cognition is how humans behave, think feel, process, story and apply information about other people and social situations. It includes prejudice, stereotyping, discrimination, decision making and attitudes. What we observe and feel throughout our lives will determine our attitudes and behaviour (Cherry, 2020). According to Piaget, children develop through a series of stages. In 1848, Phineas Gage had an accident at work which resulted in an iron shot out going through his skull. Physically he healed but his personality had a significant change as a result of a lesion to his prefrontal cortex. He was described by his doctor has irreverent, indulging in grossest profanity, manifesting in little difference to his fellows, impatient of restraint or advice when it conflicts with his desires (MacMilan, 1986). His accident was a huge development in our understanding about personality and brain. From this, it was apparent that different parts of the brain had a function in different parts of personality. It did not have any impact on other aspects of his cognition. 
A study by Kelley et al (2002) involved the use of an fMRI. Participants were asked to judge personality adjectives in one of three conditions. Condition one was in relation to the self, they were given a list of personalist adjectives and asked if it described them. Condition two they were asked if a personality adjective described George W Bush. Condition three they were asked to judge personality adjectives in relation to its printed format. The fMRI was then performed, the participants were asked to then recall the personality adjectives they had seen. The results showcased that although no memory differences, the participants could recall more of the adjectives used in condition 1. The median portion if the MPFC was activated in condition 1. Issues with this study is that it could be argued that it was just a memory task, rather than the participants thinking about them and their sense of self. 
Impaired social cognition can lead to criminal behaviours and unfavourable behaviours and attitudes. For example, neuroimaging studies have found that schizophrenia is associated with white matter deficits as well as a decreased grey matter volume in areas of the brain. Structural abnormalities have been linked to social cognition impairments and disabilities such as recognition with facial emotion, theory of mind and empathy. (Fujiwara et al, 2015). 
The use of neuroimaging allows us to see changes in structures of the brain and the function of the brain and nervous system. This is important for observing changes in behaviour after illness or an incident in which a person’s personality has changed. For example, after a car crash, like Phineas Gage’s impact, a person may have injury to a part of their brain that is responsible for their personality. Another example where modern neuroimaging techniques are useful are in stroke victims, the part of the brain, which is responsible for personality may have been damaged, and because of neuroimaging techniques, we are able to see this damage.
A study by Sterzer and Stadler (2009) found that children and adults who display antisocial and violent behaviour have abnormally low autonomic arousal (Herpertz et al, 2003). In children, recognition of emotional cues is impaired in children with antisocial behaviour. Another studt by Finger et al (2008) and Rubia et all (2009) found evidence that motivation control of behaviour was involved in deficits in the prefrontal brain which may be related to structural abnormalities. 

To conclude, it is clear that neuroimaging techniques have come a long way over recent years and it is safe to say that neuroimaging techniques nowadays are less invasive and are more ethically sound that techniques used in the path. The studies mentioned in this essay emphasis the importance of studying and developing technology and understanding around social cognition and neuroscience in order to diagnose and treat abnormalities and illnesses to improve quality of life. The downside of some of the more modern methods of neuroimaging involve cost and slight discomfort such as loud noises and enclosed space, but in comparison to the invasive procedures in early years such as the Pneumoencephalography method, it is clear that there have been massive improvements. There will be benefits from continuing to modernise neuroimaging techniques to further improve our knowledge around the area. Neuroscience in general can often be criticised for being illogical and non-scientific when relating the brain to the mind and unethical. Early research left participants with cognitive impairments which emphasises the importance of safe and controlled experiments. 
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3) Critically discuss the role of neuroscience in our furthering developing understanding of memory.
For the purpose of this essay, the role of neuroscience in relation to our developed understanding of memory will be critically discussed. This essay will include a comparison between neuroscience in the past and neuroscience at present and how it has allowed us to further understand memories.

Neuroscience is the study of the nervous system and looks at how it develops, the structure of the nervous system and what it does (Brazier, 2018). The nervous system affects the whole of the human body and is responsible for the things we do, think, feel and behave. Which is why the study and understanding of neuroscience is so important. It helps us understand humans, as well as helping us understand conditions such as Down Syndrome, ADHD, epilepsy and schizophrenia, which in turn helps us treat the conditions. Not only can understanding the nervous system help us treat, but it can also help us prevent some conditions. Broca (1824-1880) worked with patients with brain damage and discovered that different parts of the brain had different functions. Hemholtz in the 19th century conducted an experiment which measured the speed of electrical impulses. Golgi and Cajal (1906) were awarded a Nobel Prize for discovering the categories of neurons. As you can see, studies of the nervous system began years ago, but now we have more advanced understanding and knowledge on neuroscience than ever before due to the ever growing and ever changing technology. There is some critique around different methods of neuroimaging such as PET scans can be invasive, MRI scans are noisy and are in an enclosed space. However, the positives outweigh the negatives which are that it allows us to see brain structure, function and activity.. 
Memories are stored through a process known as encoding. This process involves acquiring information, processing it, storing it and then later on recalling the information (Cherry, 2022). Memory is important for humans and is the reason why we remember to go to work, go to school, remember our family. The importance of studying memory, like neuroscience, is to be able to understand it and therefore treat illnesses related to memory loss. According to Cherry (2022) synapses, which are changes between cells, are associated with learning and retaining new information. Some information we take in is stored for years and then recalled later on in life, some memories are short term and can last seconds, some memories are stored without us knowing and can be brought to a conscious level when needed (Gazzaniga et al, 2009) or when triggered by stimuli. The three stages of memory are encoding (process, acquisition, consolidation), Storage (permanent record), and retrieval (conscious representation or execute a learned behaviour). 
The phonological loop is a theory by Baddley and Hitch (1974) which is a mental process and a component of the working memory model. Its involves taking spoken and written information and holding it in the phonological store and the particularly process (McLeod, 2012). If a person whose brain is unable to do this then they may find difficulties in reasoning, learning and comprehension and may find it difficult to memorise things. 
Plenty of theories of memory have come about over time, but some of the main ones are Atkinson and Shiffrin’s (1968) Modal Model of Memory and Craik and Lockhart’s (1972) Levels of Processing Models. Both of which have been a great help in the development of understanding memory.
[bookmark: _Hlk102561262]As previously mentioned, technology has advanced significantly over the years and the use of neuroimaging techniques is heavily relied on. These advancements in technology come with a price however and have some ethical issues behind the development. Animals have often been subject to trialling along with testing on humans. Although ethically and morally wrong, it has helped to understand neuroscience. There is question of whether the experimenting on humans and animals may have physical consequences such as neural damage and change, disturbances in other parts of the nervous system and permanent damage. Types of neuroimaging techniques includes CT scans, MRI scans, PET scans, fMRI scans, EEG’s, MEG’s, and single cell recordings. Single sell recordings is a very invasive procedure which involves inserting an electrode into a part of an animal’s brain to observe any electrical changes. This procedure has helped in understanding the role of different parts of the brain. 
Memory can be studied through the use of neuroimaging techniques. An example of this is using an MRI scan to observe the changes to the brain in a stroke victim. If there is damage in the language part of the brain then professionals will be able to see that this aspect of the victim’s life may be impacted and will need treatment. Neuroimaging techniques can also be used to find tumours and other abnormalities. Markowitsch et al (1999) found in a patient a tumour in the left angular gyrus. He was experiencing short term memory impairment and impairment in transcoding numbers. He had good performance in calculation and number processing tasks. After tumour removal, he had normal speech production, normal comprehension and normal reading. 
Studies have shown that memory activates the fronto-parietal brain regions including the prefrontal, cingulate and parietal cortices. (Chai et al, 2018). Scoville and Milner (1957) reported that a patient known as Henry Molaison had severe epilepsy, with that, the removal of his medial temporal lobe relieved him of his symptoms. However, he become severely amnesic. This event changed everything we knew about memory. Before Henry, memories were associated with the cerebral cortex.
To conclude, it is clear that understanding neuroscience is essential in understanding memory. Access to neuroimaging techniques and new advances in technology has been a huge step in doing so. From this we are able to physically see changes in the nervous system whereas years ago we were not able to see, and theories were just theories. As mentioned, the new advances come with limitations morally and ethically. We now know what parts of the brain are responsible for memory and in cases where patients have memory impairments, we can use technology to see exactly what is being impacted and from there we can attempt treatment. The issue with neuroscience in general is that it is complex and can be difficult to physically see changes in the brain and nervous systems. However, with the new and modern technology emerging constantly, our abilities of physically seeing changes to these structures, functions and activities are growing more and more. 
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