ECAP6004- Biological and Cognitive Neuroscience
Online Examination

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

Social cognition is usually defined as the thoughts and motivations which elicit individual or group behaviours (Frith, 2008) and in terms of neuroscience, examines how the functions of the brain assist the underpinning cognitive processes of social behaviour (Frith, 2008). Neuroimaging techniques which assist with an understanding of social cognition include computerized tomography (CT), and magnetic resonance imaging (MRI), and positron emission tomography (PET) scans for information on brain structures (Symms, 2004), along with techniques including electroencephalogram (EEG), functional magnetic resonance imaging (fMRI), (MEG) and PET scans for assistance with functional neuroimaging (Aine, 1995; Symms, 2004). This discussion includes supporting evidence from McMillan (1986) and Simpkins (2013) in relation social cognition and frontal cortex damage, Funk & Gazzaniga (2009) for how neuroimaging has developed, assisting current research. Research by Symms et al. (2009) was included for the use of imaging techniques on various cognitive conditions or deficits, in addition to Raschle et al. (2012) for some ethical considerations on examining neuroimaging techniques, especially with children.
Phineas Gage was one of the first noted case studied in the 1800’s whereby following a serious brain traumatic injury whilst at work (Simpkins, 2013), Phineas never lost consciousness throughout his ordeal and although he was able to physically recover, it was discovered how vital the frontal cortex is in relation to our personality (Simpkins, 2013). Once damage had occurred in the left orbitofrontal cortex, the doctor of Phineas documented significant personality changes (MacMillan, 1986). Phineas’ speech would contain gross profanities, sustaining a decrease in empathy and sympathy levels, and becoming impatient or aggressive when he didn’t get his own way, engaging in generally inappropriate behaviour (MacMillan, 1986). However, this case led to researchers investigating how individuals can have lesions in certain parts of the brain which affect social cognition yet leave other cognitive abilities unaffected (Funk & Gazzaniga, 2009), research in neuroscience has helped in understanding in what way does our brain function assist the underpinning process which influence social thoughts and behaviours (Funk & Gazzaniga, 2009). Research into brain structures and how or in what way the human brain functions to enable us to make and perform tasks can now be more easily interpreted, understood, and explained using neuroimaging techniques (Greene et al., 2001; Funk & Gazzaniga, 2009) for example, the use of functional neuroimaging has enabled a clearer understanding of how moral judgements, emotions and reasoning can play a pivotal role in decision making and behaviour (Funk & Gazzaniga, 2009; Greene et al., 2001).
A study conducted by Beer et al. (2006) supported the notion that damage of the orbitofrontal cortex would cause inappropriate and rude social interactions especially with a stranger, and the individual with brain damage would appear to have no insight for their negative social behaviours (Beer et al., 2006) however, the individual would recognise negative social behaviours with hindsight even though the negative social cognitions would continue (Beer et al., 2006). Split-brain patients have been continuously examined to help neuroscientists understand what happens to the human brain when damage occurs in one particular side (left or right), and individuals who had the connections severed (Symms et al., 2009). Such examinations along with the use of neuroimaging have suggested that certain social cognitive skills are not lost with the disconnection of brain hemispheres, allowing for potential improvements or declines in social cognition skills to be researched and documented (Symms et al., 2009) however, because these procedures are extremely high risk and are very rarely conducted, supporting evidence in this area can be limited (Symms et al., 2009). Furthermore, studies of babies from new-born have concluded that curiosity is present from birth. EEG equipment provided researchers with the insight on how parental-newborn eye gaze creates a response of heightened activity in the brain of 4-month olds (Grossmann et al., 2007). The ability to safely use neuroimaging techniques on a small baby suggests that brain structure, function and development can be closely monitored by qualified professionals if necessary (Grossmann et al., 2007). However, the use of EEG can be limited as there are certain types of medication that would prevent an EEG being used (Amin & Benbadis, 2019). 
Techniques such as magnetic resonance (MR) was initially developed in the 1980’s for the inclusion of the fMRI neuroimaging which has been crucial with assisting with knowledge of brain damage (Symms et al., 2009), what functions may not be affected as a result of damage or neurological conditions (Symms et al., 2009), in addition to measuring brain vessel blood-flow (Symms et al., 2009) thus, even though developed techniques are relatively new, without such neuroimaging techniques, we would not have the information we do today, nor the physical neuroimage such scans provide (Symms et al., 2009). Scans such as fMRI or MRI are crucial with the treatment and understanding of cognitive impairments such as strokes, brain lesions, autism, and brain haemorrhages, although the principal neuroimaging techniques were used for Symms et al. (2009), various adaptations were made to further improve the image quality with accordance to a variety of cognitive impairments (Symms et al., 2009), with the results following some adaptations would be difficult to recognise using a CT scan (Symms et al., 2009). Additionally, the use of neuroimaging techniques has benefits including the ability to recognize conditions like dementia, and stroke occurrence, which can be physically and cognitively beneficial for recovery and early diagnosis for treatment (Symms et al., 2009). Moreover, studies using EEG equipment is safe to use for babies and infants (Grossmann et al., 2007), allowing for insight of how their brains function for perceptions on others, how non-verbal cues such as eye gaze is an effective form of communication before the child can verbalise, providing researchers with various health and development knowledge (Grossmann et al., 2007). However, in certain circumstances EEG cannot be an option if an individual is ingesting medication prohibiting an EEG to be conducted safely (Amin & Benbadis, 2019).
Studies continue to include neuroimaging techniques to ensuring the most relevant knowledge on machinery, any developments or adaptations that could improve the use or image of that technique, neuroimaging equipment is not readily available or accessible to qualified professionals thus, effectiveness can be reliant upon the area that individuals live and how accessible it is (Raschle et al., 2012). Empirical studies using MRI scans have assisted with recognising impairments within brain structure such as dyslexia in children when compared to healthy brains (Raschle et al., 2012), and fMRI scans have provided researchers with knowledge on how such disabilities may develop over time (Raschle et al., 2012), additionally examining brain plasticity in rapidly maturing chapters (Raschle et al., 2012). Furthermore, neuroimaging techniques have assisted in understanding how conceptual, perceptual, and procedural skills develop in the human brain (Raschle et al., 2012). Moreover, conducting some of these scans for example fMRI can take at least 30 minutes to complete therefore, if children are being analysed it could be unrealistic to suggest stillness in large machinery for that time, especially if cognitive impairments are present (Raschle et al., 2012). Moreover, some neuroimaging techniques require a thought clearance to have the most reliable and valid results whereas realistically, this would be very difficult for human brains to do (Raschle et al., 2012), and the cost for professionals to obtain equipment must also be considered (Raschle et al., 2012). Nevertheless, neuroimaging techniques have provided many benefits in the understanding of social cognition (Funk & Gazzaniga, 2009; Greene et al., 2001; Raschle et al., 2012; Symms et al., 2009). In severe cases of epilepsy where spilt-brain procedures were carried out (Symms et al., 2009), when cognitive impairments are present such as dyslexia or autism (Raschle et al., 2012), brain damage in social situations (Beer et al., 2006), baby and infancy brain development, structure and functioning (Grossmann et al., 2007), it is through the existence, use, and development of neuroimaging techniques and equipment which allow for examinations and visual formats on how this affects social cognition (Symms et al., 2009).
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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

Psychologists usually define attention as the active process of details within our surroundings whilst switching off to other details (Cherry, 2021). It is a clear repossession by the brain, of a singular thought or object focussed on when there could be several. Active concentration being central, suggesting attentional retreat from some things, to effectively process and manage others (Cherry, 2021). In terms of duration and capacity, attention is restricted therefore, it is crucial to have neurological methods which direct resources to assist with everyday understanding and information processing (Cherry, 2021). The various types of attention include alternating attention, sustained attention, limited attention, focussed attention and selective attention (Cherry, 2021). This discussion includes an investigation into Cherry’s (1953) selective auditory attention theory better known as the cocktail party phenomena, Broadbent’s (1958; 2013) filter model for early selection explanations, Pohl et al. (2010) which supported the selective attention theory through experiments, Mangun et al. (2001) for insight on neuroimaging and early selection, Mangun et al. (2001) for information on neuroimaging and Moray (1959) for late selection evidence. Furthermore, evidence supporting limited attention (Scalf et al., 2013) was also included for an alternative explanation. 
The aims of researching attention relating to neuroscience include improving an understanding of how attention (in terms of brain action) allows or impacts our detection, encoding and perception of stimuli (Hughes et al., 2005), to assist with explaining what computational algorithms allow for such effects (Hughes et al., 2005), also by revealing how such algorithms perform in the neural system and human brain moreover, whether attention occurs early or late in cognitive processes, and does this precede or succeed perceptual analysis (Hughes et al., 2005). Neuroimaging studies have assisted the understanding of early vs late selective attention by the ability to examine when or how the brain is structured or functioning in relation to attention (Scolari et al., 2015). Techniques and equipment such as positron emission tomography (PET) and functional magnetic resonance imaging (fMRI) scans have provided researchers with analysis capability and visual aids to assist with explanation and documentation (Scolari et al., 2015) however, there are several factors to ethically consider for neuroscientists and techniques (Kahane & Shackel, 2010). 
Following Cherry’s (1953) experiment, findings were inconclusive even when the forthcoming information was adjusted to create a cocktail party effect, which could have been a result of poor study ecological validity (McLeod, 2018). Broadbent’s (1958; 2013) filter model suggested an early selection theory of attention by the presence of a selective filter allowing for attention on one sensory input whilst blocking out others, occurring prior to information reaching short-term memory. Previous studies on the human brain have used PET scans for the visual attention effects on the brain (Mangun et al., 2001), filtering visual information at an early stage. Although developments with equipment such as fMRI scans have provided researchers with an improved understanding of the brain regions specific for such function (Mangun et al., 2001), it was suggested that neuroimaging alone is not evidentiary and therefore requires supporting information to substantiate neuroimaging (Mangun et al., 2001). 
Whilst investigating the cocktail party effect, researchers have suggested that in some instances, sensory input ‘broke through’ the unattended ear which interfered with the sensory input when participants were focussing on the other ear (Moray, 1959) for example, when there was increased familiarity with the sensory input, supporting the late selection theory of attention.  Furthermore, Pohl et al. (2010) also supported late selection for later-maturing adult brains, concluding that the expectations participants have prior to stimuli, decide what stage the cognitive processes can occur. Differences in the cues provided such as altering or moving them in any way can change an individual’s processing speed or late selection (Coull, 1998; Wood et al., 2006). Furthermore, if unfamiliarity with stimuli or if the stimuli carried no emotional response can influence late selection (Coull, 1998; Wood et al., 2006). The participant sample obtained in Broadbent’s (1958) study was unfamiliar with the methodology used therefore, it could be suggested that results were because of participant lack of knowledge and experience with the request, rather than an attention deficit (McLeod, 2018). Moreover, using the filter model theory, it should be impossible to hear your name being called out when your attention is focussed elsewhere due to the filtration process of such information before the name recognition (McLeod, 2018). This theory has been supported previously by research with children’s attention processing- when children were compared to adults in high condition loads, the adults did not out-perform the children (Huang-Pollock et al., 2002), suggesting that early selection is more likely to occur in fast maturing neural systems (Huang-Pollock et al., 2002) although, the study conducted was relatable to perceived loads (Huang-Pollock et al., 2002). By comparing adults with children, Huang-Pollock et al. (2002) concluded that late selection attracts neural systems which are later-maturing. However, this study was focussed on the event of early or late selection in relation to perceptual loads, which could be unrepresentative of the outcome in actual high or low load circumstances (Huang-Pollock et al., 2002).
The benefits of examining attention assist us with deciding what events in our surroundings require our attention, a process which helps survival ability (Cherry, 2021). Attention plays an important part in everyday life including work, relationships and school, heling individuals to concentrate on memory-creating information (Cherry, 2021). Cherry’s (1953) experiments were conducted under laboratory conditions and therefore may not be a fair representation of a cocktail party scenario (Mangun et al., 2001). Neuroimaging allows an examination into when selective attention occurs for the individual as this could vary on the type of sensory input, whether the person has an emotional connection with the stimuli (Wood et al., 2001) in addition, developments with neuroimaging equipment and techniques used could have provided Cherry with alternate results than the auditory device used in his experiment (Scolari et al., 2015). Huang-Pollock et al. (2002) also provided relevant evidence supporting selective attention however, the primary focus was on the occurrence of such selection during perceived loads (Huang-Pollock et al., 2002), which may elicit alternative results in non-perceptual contexts (Huang-Pollock et al., 2002). Furthermore, according to Broadbent’s (1958) model, the information separation occurs only with the physical characteristics of the sensory input, not recognising emotional attachment everyone has (McLeod, 2018). Moreover, as the cocktail party phenomena was suggested almost 70 years ago, current research and advances with neuroimaging techniques could provide a more in-depth explanation and understanding of attention processing under various conditions e.g., fMRI and PET scans (Driver, & Frackowiak, 2001), which were unavailable for Cherry’s (1953) study, has allowed for researchers to gain an understanding of brain function with enhanced neuroimaging (Driver, & Frackowiak, 2001). The introduction of PET scans enabled Corbetta et al. (1990) to manipulate visual cues to elicit attention, conclusions were made supporting the theory that selective attention occurs early however, this is evidence to support visual information whereas the cocktail party phenomenon was auditory input. 
The selective attention theory enables individuals to ignore distractions, concentration to carry out a particular task (Cherry, 2021). Neuroimaging techniques provide insight into how many tasks individuals can attend to, for what duration, and what point in the cognitive process this occurs (Cherry, 2021). However, distractions can be variable and personal interest in the task must also be acknowledged (Cherry, 2021). Therefore, an alternative to the selective attention theory could also be considered to explain or understand attention and neuroscience such as limited or divided attention (Cherry, 2021; Scalf et al., 2013). The limited attention theory provides evidence which supports several areas of attention being attended to at the same time for individuals to multitask (Cherry, 2021). It also must be acknowledged that neuroscience research generally involves teamwork therefore, possible compromises could have been made (e.g., research methodology) when/if ideas have created disagreement thus, research conducted can differ from an original proposal (Kahane & Shackel, 2010). Furthermore, it must be recognised that evidence relating to attention is relevant when no impairments are present (Driver, & Frackowiak, 2001; Esterman et al., 2019), sensory processing impairments or neurological conditions such as mood-Post Traumatic Stress Disorder or anxiety disorder can affect attention processing and stability (Esterman et al., 2019).
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