Critically discuss how neuroimaging techniques have enhanced our understanding of social cognition.
Social cognition can be described as processes from how we perceive to how we make decisions, underlying our ability to understand the behaviours and intentions of others and plan our behaviours or actions according to our moral, social, economic, and individual ethos (Arioli et al., 2018). Social cognitive neuroscience is a field of research which aims to analyse the interactions of situations in three levels; the social level where behaviour and experience are influenced by motivational and social factors; the cognitive level concerning the mechanisms which process information; and the neural level concerning biological pathways and the mechanisms within the brain which initiate processes at cognitive level (Amodio & Ratner, 2013; Ochsner & Lieberman, 2001). The case of Phineas Gage marked a turning point in research connecting the brain to social behaviour. Phineas Gage suffered a railroad accident resulting in damage to the ventromedial aspects of his frontal lobe, causing emotional instability and behaviour which was socially inappropriate however, his usual intellectual functioning remained (Ochsner & Lieberman, 2001).
Researchers began using functional neuroimaging techniques in the mid 1990’s such as functional magnetic resonance imaging (fMRI), which observes activity in the brain by detecting neuronal signalling through measuring increases in blood oxygenation to within a few millimetres with a temporal resolution of a few seconds (Matthews & Jezzard, 2004; Mitchell, 2008). Research using function neuroimaging observed what Mitchell (2008) described as one of the most consistent findings for cognitive neuroscience. This was the observation that the processes of mentalising occur within certain brain regions, namely the; temporal poles, superior temporal sulcus, tempo-parietal junction, amygdala, precuneus/posterior cingulate, and the medial prefontal cortex (MPFC). Although social cognition expanded research with the use of neuroimaging techniques with findings such as these, critics such as Coltheart (2006) have questioned whether the findings of neuroimaging techniques have provided novel insights, or if these would have been provided with more established methods such as response latency (Mitchell, 2008).
Long standing theoretical disputes in the aspect of how mentalising occurs have been studied with the use of functional neuroimaging. It has been debated from one side that we are unable to perceive the mental states of other people and therefore, we imagine ourselves in their situation and how they feel or think and decide upon the outcome based upon this simulation. The other side has debated that the perceiver decides upon the outcome by using basic knowledge and rules of how the minds of others work (Mitchell, 2008). Functional neuroimaging has been used to observe these theories and found more support for the self-referential theories, with research such as that by Singer et al. (2004) who used fMRI to investigate empathy related to pain. The findings of Singer et al. (2004) show that the anterior cingulate cortex regions of the brain were activated when experiencing pain and were also activated while watching a video of loved one experiencing pain. These findings have been further supported in areas other than that of affective experience by Mitchell et al. (2006), who found that when people report their own opinions and preferences, the same areas of the brain are used as when reporting the opinions and preferences of other people. However, Mitchell et al. (2006) found that mentalising about those similar to themselves activated a region of ventral medial prefontal cortex (mPFC) which has been previously linked to self-referential thoughts, and mentalising about those not similar to themselves activated a more dorsal subregion of mPFC. Mitchell et al. (2006) rationalised these findings however, by stating the overlap suggests it is plausible to posit that perceivers can conclude the mental state of others with the use of knowledge about themselves.
Moral reasoning has also been observed, again using fMRI, with Greene et al. (2004) finding some types of moral dilemmas activated different regions of the brain such as the dorsolateral prefrontal cortex. Greene et al. (2004) proposed that some areas are considered specific to emotional responses, while other types of moral dilemmas activated regions of the brain which are considered specific to cognition. However, Klein (2011) disputes these dissociative findings due to more recent research, arguing that firstly, the cortical areas highlighted by Greene et al. (2004) are functionally specific and instead, each area is activated in both emotional and cognitive tasks. Secondly, Klein (2011) argues that the conditions and their distinctive activations do not provide strong evidence for dissociation. Thirdly, it is argued that imagining oneself in the situation of someone else appears to be activated by moral decision making, and this ability may indicate a link or continuity between complex social deliberations and moral decision making (Klein, 2011).
Neuroimaging, while observing neurotypical brains, has also been used to observe the social cognition in schizophrenia. Schizophrenia is considered to include impaired social cognition, and structural and functional neuroimaging have been utilised as ideal methods to observe and understand impaired social cognition in schizophrenia (Fujiwara et al., 2014). Schizophrenia has been associated with both decreased white and grey matter deficits and neuroimaging techniques have allowed the comparison of schizophrenics with neurotypical, or healthy controls, and the confirmation of these findings has been seen throughout the research.
With studies observing both comparisons of neurotypical brains to observe activation in brain regions, and comparisons of the brains of those with mental impairments such as schizophrenia with neurotypical brains, research has developed to enhance our understanding of how regions of the brain function. Furthermore, our understanding of how damage to certain areas of the brain may impair our social cognition has expanded. Although research has previously appeared conflicting, this may be due to the many variables involved in cognition and further research in neuroimaging is required to continue to enhance our understanding of social cognition (Greene et al., 2004; Klein, 2011).
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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.
Research surrounding early and late selective attention has largely surrounded the development of theories by psychologists however, with the introduction of neuroscience data, the interaction between psychology and neuroscience has increased (Driver, 2001). It is further mentioned by Driver (2001) that a change brought about by the interaction of psychology and neuroscience is selection attention is not simply a single process, but rather a broad topic which encompasses a range of selective issues.
The theory of attention by Broadbent (1958) is known as the filter model, and this is due to the belief that stimuli enter the brain and our sensory buffer where they are chosen according to physical properties, and stimuli that are not chosen by the sensory buffer decay or are forgotten. One stimuli or message is then chosen according to the physical properties, to pass through the filter for further processing, and arrive as a short-term memory. This theory suggests therefore, that people do not process stimuli that are unattended however, research has shown that people do process unattended stimuli and these stimuli may have been attended (Lachter et al., 2004). The theory by Broadbent suggested that stimuli were selected during the sensory process, where stimuli are selected according to their physical features such as intensity, pitch, and where the sound came from, and this is referred to as ‘early selection’ (Broadbent, 1958; Pohl et al., 2010). This theory, however, has been criticised using evidence such as the ‘cocktail party effect’, which found that although when involved or attending one conversation, people are usually aware of the mention of their name within another unattended conversation (Coull, 1998).
As a response to the findings of ‘early selection’ Deutsch and Deutsch (1963) observed the research conducted by neuropsychologists and considered how this may implicate the relevant theories. Behavioural studies such as that by Sharpless and Jasper (1956) with research observing auditory stimuli in cats, and Howarth and Elis (1961) with research observing dichotic listening in people, led to the proposal that stimuli reach the same mechanisms whether they are attended or unattended. It was suggested that they are then grouped according to attribute or quality, which gives the stimuli a classification according to importance. Furthermore, Deutsch and Deutsch (1963) suggested that incoming stimuli or signals, were compared to find the most important, and those messages which were not deemed as the most important will follow behind that if the highest importance. This is considered a late selection theory, as stimuli is said to be processed, then later selected according to importance. This theory has also been criticised due to the lack of consideration for attentional capacity (Coull, 1998).
Neuroimaging has played an important role in observing the neural function with methods such as functional magnetic resonance imaging (fMRI) which is a method used to observe activity in the brain by detecting increases in blood oxygenation, indicating neuronal signalling, to within a few millimetres and has a temporal resolution of only a few seconds (Matthews & Jezzard, 2004). Studies using fMRI have been used in the attempt to address traditional theories of attention, such as Rees et al. (1999) who assessed if word identification was an automatic process for unattended visual words, or if these unattended words can be ignored by attending to different visual stimuli. Rees et al. (1999) found that the brain may display no differential response to words that are unattended, in other words, even though an individual may look directly at the unattended word, it can be ignored providing the visual stimuli is of a high load. This would therefore disagree with theories of late selection as they propose that unattended stimuli are always processed. Lavie (1995) presented a strong proposal which suggested that the processing of unattended stimuli is dependant upon the available attentional capacity. This means that if the attentional capacity is exhausted, some stimuli may not be recognised to the point of perception (Pessoa & Ungerleider, 2004). This may assist with the explanation for the outcome of the study by Rees et al. (1999), as when the attentional capacity was exhausted the unattended word could be ignored.
[bookmark: _Hlk102558810]Pessoa et al. (2002) conducted a study which used fMRI to measure the response to pictures of happy, fearful, or neutral expressions in two conditions. The first measured responses when attended, or the focus was on the pictures, and the second measured responses when unattended, or the focus was directed to oriented bars which was a demanding task aiming to exhaust attentional capacity. The study by Pessoa et al. (2002) found a significant difference in the reactions between attended stimuli and unattended stimuli, with significantly larger activations in the amygdala for all types of facial expressions within the attended condition. The activations in the unattended conditions for all types of facial expressions was not significantly different from zero, highlighting that the responses within the amygdala to emotional stimuli require attention (Pessoa et al., 2002). These findings directly contrasted previous research such as that by Vuilleumier et al. (2001), who conducted a similar study using fMRI and did not observe significant differences between attended and unattended visual stimuli however, Pessoa et al. (2002) state that the method of manipulation was likely not as effective. In other words, the bar orientation task used by Pessoa et al. (2002) successfully exhausted the attentional capacity whereas the method of manipulation used by Vuilleumier et al. (2001) did not.
Perhaps these results display that traditional theories of early and late selective attention both observe ways in which people pay attention to stimuli, and Broadbent (1958) acknowledged an attentional capacity however, neither acknowledge that unattended stimuli will only be ignored depending on the available attentional capacity. Lavie (1995) acknowledged this with a strong proposal focusing on perceptual load or attentional capacity rather than early or late selective attention and subsequently, studies using neuroimaging appear to support this hypothesis.
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