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

Social cognition within social psychology refers to the studies of how humans process and respond to social cues; particularly during social interactions (Ramachandran, 2012). social information is perceived and interpreted through mechanisms, often seen as automatic, such as attitudes and biases, emotional factors or even personality which ultimately comes down to individual differences which affect social behaviours. (Gallagher et al., 2019). To understand the underlying mechanism of this topic area; neuroscience, particularly the development of neuroimaging techniques, has allowed enhancement of understanding of social cognition and its theories; and has been able to identify specific brain regions that may impact social cognition (Dunne & O’Doherty.,2013). Therefore, the current essay will discuss how various neuroimaging techniques has enhanced understanding of social cognition.


Particularly though examining brain injury () and neuropsychiatric disorders, neuroimaging has often been utilised to enhance understanding of how these conditions ultimately effect social behaviour. (Grady & Keightley, 2002). When looking at social cognition; one of the most key study in psychology that has demonstrated major behaviour change is the study of Phineas gage. Gage suffered a tragic accident at work where a tamping iron shot through his skull due to an explosion on a construction site. Although gage survive the accident, physically healing with no signs of conscious impairments; gage seemed to possess a completely differing personality according to MacMilan (2004). Over two decades later, due to neuroimaging techniques, it was supposed that personality changes were ultimately a result of a brain lesion; leading to interest in the neuroscience behind social cognition changes. ( Damasio, et al.,1994).

According to Poletti (2012) years’ worth of studies that have utilised neuroimaging has shown extensive support for the biological basis for social cognition theories; such as the Theory of Mind (ToM), as they have allowed insight into the various biological networks which are important in understanding the underlying mechanisms of social cognition. According to Schlaffke et al. 2015, the theory of mind consists of two key components - Cognitive ToM, which represents the ability to identify own and others' thoughts and intention, and the affective ToM, which represents the ability to characterise own and others' emotional status’ – the cognitive and affective components. neuroimaging has enabled researchers to examine a variety of ToM abilities and has found support when looking at patients that suffer with neuropsychiatric brain injuries. For instance Roca et al. 2011.study used MRI to compare healthy individuals to those who have brain lesions; and showed that in the ToM task, those with brain legions performed significantly worse; presenting lower levels of social cognition. 


Furthermore, Multiple areas of the brain have been identified to affect social behaviours (Fujiwara, 2015), as previously suggested in Roca et al. 2011 study, the prefrontal cortex is a key area in which can affect social functioning. However not only brain injury studies have been used. For example, neuropsychiatric disorders such as autism have been significantly studied, where neuroimaging techniques such as FRI have provided evidence of prefrontal abnormalities seen in autistic patients could be a plausible reason for social cognitive impairments. (Dichter., 2012).



Furthermore, studies have shown that other areas, such as the amygdala, is a core component affecting social cognition; as it is a key component In emotional regulation and memories (Seo & Anderson, 2019).  For instance, an early study found that damage to the amygdala greatly affected social cognition, particularly in regard to facial emotion regulation (Calder, 1996); this is often been seen as a core issue in disorders such as autism; which includes extensive deficits in social cognition and behaviour., and through utilising neuroimaging techniques; studies have provided more evidence to support the claim that the amygdala can affect social cognition. 

For instance, Howard, et al. 2000’s study used Magnetic Resonance Imaging (MRI), to assess the brain structure of patients with high-functioning autism (HFA) as they show typical qualities that suggest amygdala damage, particularity in regard to recognition of fearful facial expressions, eye-gaze direction, and recognition memory of faces. They found that when comparing to healthy individuals, the autism patients presented impairments in social cognition, which could be due to anomalies in the medial temporal lobe (MTL), especially in regard to increased amygdala volumes.


Furthermore, studies using FMRI technology have also been used to analyse improvements in social cognition skills; for instance Ibrahim et al. 2021’s study showed that autistic children in which participated in a cognitive skills intervention, compared to a control group of autistic patients, presented social skills improvements. Particularly showing increases in activity in the medial prefrontal cortex (mPFC) showing increased understanding of irony and in gaze processing tasks.

Studies utilising neuroimaging techniques have also been able to look at the development of social cognition in infants through functional near-infrared spectroscopy (fNIRS). This technique, like FMRI assesses cortical hemodynamic responses in specific and localised patterns, however, is regarded safer in infants whilst still allowing the ability to compare to FMRIs of adults (Grossmann, 2013). 

As seen in the literature, it is clear to see that neuroimaging techniques, particularly that of FMRI, has been a significant tool developed in neuroscience to aid the understanding of social cognition. It has been utilised across a variety of studies such as in brain injury studies, neuropsychiatric disorders, as well as in developmental social cognition studies, and has been able to identify and analyse key areas of the brain that may affect social cognition. Therefore, it can be suggested that neuroimaging has enhanced understanding of social cognition and its underlying neuroscientific mechanisms.


“Neuroscience might help solve the early vs late selective attention debate”, critically discuss how neuroimaging studies have challenged traditional theories of attention


Attention is a core cognitive function, deemed difficult to define within psychological research (Hommel, 2019), particularly due to its that multi-unitary nature which incorporates multiple mechanisms and processes.  (Ocasi, 2011). However, it can be considered an Important Neurobiological utility that allows the selection of stimuli to occur, to allow direction of higher neural processing (Purves et al., 2008). Many theories have been established in order to explain the mechanisms of attention, such as early selection models Broadbent (1954) to late selection models (Deutsch and Deutsch, 1963), and with advancement in neuroscience, these theories have been significantly challenged. 


Broadbent (1958) early selection model argued that selection, or ignorance of stimuli does not rely on having to first be processed to the stage where information is encoded. His Filter theory proposed that filtering of attended stimuli occurs in the early stages of processing; and is ultimately based upon the particular elements the stimuli possess; due to limited capacity of resources than humans possess. For example, Lachter et al. (2004), states that Broadbent’s early filtering occurred based upon basic physical properties such as noise pitch, and colour; and due to more semantic properties, such as meaning identification requires a larger recourse capacity, early filtering was therefore needed. 

However, Deutch and Deutch, (1963) challenge these theories of early selection and argue that all stimuli is attended to, at a later stage of processing. Some theorists such as Moray (1959) support this theiry, as his study found that although neutral or unimportant stimuli wasn’t identified; auditory information that is important can be heard. Thefore, theories of late selection have suggested that all stimuli; both attended or ignored are processed late in attentional processing and do reach the encoding stage where conscious selection then can occur. (De Jong et al, 1988). 

Therefore, to try and combat this debate, the perceptual load theory, (Lavie, 1995), was implemented in attentional research, which suggested that stages of attentional selection depended on the perceptual processing demands that the task required. For instance, De Fockert. 2013 stated that theory suggested that high perceptual demands disallowed distracting information from being processed, supporting that of early selection, whereas low perceptually demanding tasks would allow distractions to be processed and therefore support theories of late selection. 

Neuroscience, particularly the development of neuroimaging techniques has challenged these theories of attention. Studies have often utilised Event related Potential EEG ERPs to analyse the stage processing for attention, supporting that of the Perceptual Load Theory, where studies have suggested that that selective attention is dependent on the task demands and occur at both stages in attentional processing (Vogel et al., 2005 ; Snyderet al., 2006) 

However, studies such as Hillyard and Anollo Vento, (1998) have shown strong support for early selection, showing that ERP recordings can be useful for determining the timing and area in which stimulus selection occurs, and how the mechanisms in the brain act during visual attention. results from study showed that Nonspatial feature processing was dependent on earlier selection, and therefore shows support for early selection theories of attention. this was having also been suggested in previous studies such as Woldorf et al. (1991), In which used EEGs to measure attentional activity, when participants either ignoring auditory stimuli in one ear, and attended to the other noise in the other ear. Results ultimately supported that of early selection.

 

Therefore, after analysing the literature, Neuroimaging, to an extent, can be seen to somewhat solve the early vs late selection debate as prior to this technique, there has been debates with little neurobiological explanations to support either theories. However, after utilising techniques such as EEGs, there seems to be significantly more support for both the theories, but moreso for early selection, although dependent on particular characteristics. However more research is needed to understand late selection theories.   
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