Biological and Cognitive Neuroscience Exam.

Critical discuss how neuroimaging techniques have enhanced our understanding of social cognition

This paper will explore how neuroimaging has help us to understand social cognition, the paper will also look at what areas of the brain are activated and when and briefly exploring different studies that look at how different regions of the brain work and connect with other regions of the brain. Including that of how we learn and retain information.
According to Arioli, et al, (2018) social cognition is described as a set of neurocognitive processes that enable an individual to understand and make sense of other individuals’ behaviours. Social cognitive impairments are a rapidly growing concern with neurodegenerative and neurodevelopment mental health conditions. The American Psychiatric Association’s Diagnostic and Statistical manual for mental disorders (DSM-5), has recently added social cognition to the six main factors of neurocognitive functioning within pathological conditions. Some of these social cognitive impairments are frontotemporal dementia, schizophrenia, major depressive disorder, and bipolar disorder. Some of these neurodevelopment disorders are, autism spectrum disorder, and attention deficit hyperactivity disorder. It is suggested that these conditions can sometimes be the result of brain injury and stroke. 
Throughout much of the 20th century the brain was treated as a solitary information processing organ, it was suggested by Cacioppo, et al, (2014) that the effects of social isolation and, perceived social isolation can have a negative effect on the brain, but also on hypothalamic pituitary adrenocortical axis, vascular processes, and the gene transcription. The prefrontal cortex is expressed to be important for critical behaviours, for example, executive functions, and working memory. It is expressed that specialized capacities of humans may be because of increased number of processing capacity of synapses in the brain, raising the brains overall information- processing capacity, (Cacioppo, et al, 2014). According to Ramsey et al, (2021), humans learn by watching others in the first instance, for example, learning to tie shoelaces, this is suggested due to the mirror neuron system, which is implicated within the sensorimotor transformations, as can be taken from Bandura’s bobo doll experiments in the 1960’s. however further research suggests that by neuroscientists focusing on the sensorimotor transformations, this may of been to the detriment of gaining information from additional motor systems which are responsible for processing, attention, and memory. Therefore, more focus is needed on how neural networks support cognitive processing. Researchers have utilized various non-invasive neuroimaging and neurostimulation processes to ascertain links between human action and perception. Ramsey, et al, (2021), also suggest that not only is the mirror neuron system activated within action, perception, and performance but also activated during learning and experience. Further research by Arioli, et al, (2018) suggests that the ‘mirror’ affect can directly trigger emotions, and empathy in individuals when pain and distress, happiness and laughter is being exhibited by other individuals, therefore leading people to understand and feel other people emotions first hand.
 According to Krendl, & Betzel, (2022) that research over the last three decades has found that by mapping different regions of the brain, can lead us to understanding that different regions of the brain operate different responses and functions. for example, theory of mind, facial processing, stereotyping, and prejudice. Therefore, by understanding which of the brain regions operate which response, this can help to understand underlying social cognition, and therefore give a deeper understanding of social behaviour. However, it was questioned by Arioli, et al, (2018) whether social stimuli comprised of ‘low level’ perceptions for example vividness, salience, and familiarity. 
To recognise and map different brain regions measures of non-invasive brain scanning (Normally using fMRI) procedures are performed in ‘resting state’ (by being still, not carrying out a functional task). This is where the individual would be place in a fMRI (functional magnetic resonance imaging) machine, however, due to individuals being at resting state, each set of results from different individuals will be different due to allowing individuals minds to wonder whilst in unsolicited thought, however at the same time the same regions of the brain being activated. However, according to Finn & Bandettini, (2021), if the participants of the same research are all given the same movie to watch whilst in fMRI scanning, this may produce more accurate or similar results, due to the participants only thinking about the movie they are watching. It is suggested that this may be due to motor tasks largely only using one system for example, somatmotor, as where, working memory spans multiple systems, e.g., visual, frontoparietal, and somatmotor, that a greater connection would be found through that of working memory rather than motor, performance-based tasks. 
As where, if we consider other forms of neuroimaging such as, Electroencephalography (EEG) and Magnetoencephalography (MEG), which both measure electric activity within the brain, both neuroimaging techniques can be affected by noise and movements from the individual, therefore leading to unreliable results, and being unable to pinpoint precise locations of high levels of activity within the brain, (Morita, et al, 2016). However, Morita, et al, (2016) further suggest that fMRI is inferior to both EEG and MEG, in forms of temporal resolution, but superior with spatial resolution, and can show precision within a millimetre of exploration. By using such techniques, and technologies, this allows researchers and fellow scientists to develop our understanding and obtain important knowledge on human development and behavioural issues, which would be more difficult to ascertain under behavioural studies. However, these techniques are not intended to replace behavioural studies but to enhance and compliment the results and findings.
Xue, et al, (2010) suggest that functional imaging can only explain what areas of the brain are involved when carrying out a task, these types of studies do not express whether or not the brain areas are necessary for the task being carried out, furthermore, Xue, et al, (2010) explain that in order to ascertain if these brain areas are necessary for task performance, neuroimaging and lesion techniques must be combined. However, according to Hsu, et al, (2005), found that through fMRI studies the orbitofrontal cortex is activated when an individual engages in risky decision making. However, according to Poldrack, (2006) these types of studies rarely find that any brain region is only doing one thing at a time. It is further explained that the primary visual cortex is active during visual processing and visual imagery, adding that whilst previously The Broca’s Area, was thought to only be associated with articulation, it has been found to be active throughout numerous tasks.
As research and literature grows and enables an understanding on how social cognition and cognitive efficiency affects the ageing brain, some aspects of social cognition processing remain stable, and can improve daily functioning, Ariloi, et al, (2018). 
Throughout this paper we have explored how different regions of the brain help us to understand social cognition and how we learn, retain and process information, from using neuroimaging techniques. We can ascertain from the literature that whilst much has been learnt, there is still much more to explore as the brain is a complex area of human biology to explore, and one that holds significant ethical considerations as one would expect. We can see from this paper and from other literature that whilst some previous studies suggest that only certain areas are active at any one time, we are now starting to understand that through more up to date research studies and emerging literature that this is not the case, further research into social cognition is required for further understanding as neuroimaging technologies advance going forward.
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Question 2. Critically discuss the role of neuroscience in our furthering developing understanding of memory.

This paper will critically discuss how the role of neuroscience expands our further development and understanding of memory. How the memory can hold various different events simultaneously.
There has been a plethora of research carried out in the study of the memory, it has been suggested by Chai, et al, (2018), that there has been much debate within scientists from psychology, biology, and neuroscience regarding the processes and mechanisms of the memory. However, since the conception of in memory in the 1880’s by Hermann Ebbinghaus, and then to primary, and secondary memory in 1890, by William James, it is now understood that the memory consists of multifaceted components, such as, short-term, long-term, and working memory. It is suggested that the difference between short-term, and long -term memory is the length of time that information is retained for. However, long-term memory then is divided into subcategories of, episodic, semantic, pavlovian, and procedural. Therefore, allows for the understanding that use of language, writing, reading resides within the long-term memory due to the repeated practice of speech, reading and writing.
According to Weilbacher, & Gluth (2017) memory and choice processes are regularly interacting with each other, this allows for the human individual to make choices and remember past experiences. It is suggested that this ability is due to the ventromedial prefrontal cortex and the hippocampus, which play an integral part within consolidation and retrieval processes. Manohar, et al, (2019), suggests that the working memory holds multiple items, there may well be one item that is the focus of attention, however, that focus of attention can rapidly be replaced for a new experience, it is rapidly decided whether this new thought needs to become priority over the previous thought. Therefore, expressing that both active and inactive representations of memories and thoughts can coexist within the working memory, and memories and new experiences can move from the fore of mind and to the back with ease. It is also suggested that the episodic memory or long-term memory can provide back up support for the working memory, therefore allowing an individual to recall past teachings and learnt behaviours to present tasks that are being carried out, which therefore, allowing the individual to carry out tasks that may have been thought of as automatic functions or responses, for example tying shoelaces or driving, which is operated by the phonological loop within the working memory, (Fiebig, & Lansner, 2017). However, research suggests that the working memory has limited capacity, meaning that the more is held within the memory the less accurate the memory is likely to be remembered, (Bays, & Husain, 2008). 
Recent research by Schacter, (2022), suggested that neuroimaging studies are finding that several brain regions are active at the same time, therefore memories may not be entirely accurate, this could account for participants unknowingly and unwittingly giving false evidence, hence why eyewitnesses to crimes are not always a true representation of what they believe they have seen. In previous studies it has been suggested that events that have been recalled are not always accurate, due to the overlap of neural processes. It has also been suggested that this is the case for corresponding cognitive processes. Therefore, allowing memory and imagination to be easily confused. Studies have also suggested that participants that have been required to give as much information on a remembered event, the results suggested that the brain activity was like remembering past events and imagined future events.
This paper has explored what we know about memory and what research and neuroscience studies have found in relation to memory. It is sort from the research that whilst the memories individual hold there can sometimes be an overlap within reality and imagined events, we also know that the memory can carry out different functions at different times as well as simultaneously whilst carrying out tasks.
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