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

Neuroimaging techniques have adapted as time has progressed and become more informative.  This essay will look at functional magnetic resonance imaging (FMRI) as the main form of neuroimaging and discuss the use of FMRI between healthy and diverse participants as well as exploring the social identity theory and theory of the mind. Reactivity can yield direct indicators of psychological dimensions this could be due to issues with reliability to consistently assess using self-report measures. This might be because participants lack cognitive awareness to the notion and comprehension, or because they behave strategically or defensively, bolstering the use of neuroimaging. (Derks et al, 2013).

Within the social identity theory neuroimaging has been able to study the brain processes and activated brain regions. Volz et al, (2009) carried out a study using an 3T siemens trio functional magnetic resonance imaging (FMRI) scanner to assess the brain activation regions when participants where being examined using an in group and out group method by assigning each of the 25 females into one group or another group, (yellow or blue). The FMRI scanned the blood oxygenation level dependent (BOLD) at 4 time periods during the task to achieve the best image quality by enhancing the temporal resolution. Following the experiment of Volz et al, (2009), participants went on to complete a questionnaire to assess their social identification with their in-group. Upon analysing the results, the FMRI images show activation within the dorso-medial prefrontal cortex (dMPFC), pregenual anterior cingulate cortex (pACC) and the left temporo-parietal junction (TPJ). Imaging data points to a network centred on the medial prefrontal cortex (MPFC) to implement processes essential to the self, referred to as the personal self. Ochsner et al, (2004) also carried out a similar earlier study and found the anterior dorsal MPFC to be activated in the study. The research of Volz et al, (2009) showed that the brain structures used to process and assess the social self is very similar to the structures used to assess the personal self.

According to Scheepers & Derks, (2016) the Volz et al, (2009) study was a traditional minimal group method, demonstrating individuals who preferred their minimal ingroup above the out group as having higher activation levels in the self-relevant brain regions. Molenberghs et al, (2013) study reported participants received in group members to have faster hand motions that out group members. The brain region responsible for action perception- Inferior partial lobule showed heightened activity, this was considered to be early awareness to ingroup bias. Similarly, Participants displayed identical brain reaction activity when they experienced an ingroup member experiencing sadness, as they themselves would have feelt when feeling unhappy, indicating that there are similar biases in neural responses to observing other people's suffering (Cikara et al, 2011; Eres & Molenberghs, 2013; Molenberghs et al, 2016). While on the other hand, Cikara & Botinick, (2011); Cikara & Fiske, (2011); Gutsell & Inzlicht, (2012) make note that the same reciprocation and brain activation was not found when outgroup members displayed sadness or suffering, patterns of brain activity linked to positive emotion was noted. Ingroup bias in empathic reactions is particularly significant for people who are deeply associated with the group, as predicted by social learning theory (Hackel et al, 2014; Mathur et al, 2012; Scheepers & Derks, 2016).

Unlike the previous paragraph focusing on social identity theory this paragraph will look to answer how an individual processes cognitions and which brain regions become activated when observing pain and emotions. By use of theory of mind during an FMRI activation within the anterior insula and anterior cingulate cortex were found to become activated when participants had been shown images that provoked empathy and pain (Jabbi et al, 2007; Jackson et al, 2005; Kanske et al, 2015; Singer et al., 2004; Tholen et al, 2020; Schurz et al, 2021). 
Duque-Alarcón et al, (2019) carried out a study exploring the brain connectivity between participants with borderline personality disorder (BPD) and a control group, the study uses the theory of mind at its core and implements Movie for the Assessment of Social Cognition (MASC) and the reading the mind in the eyes test (RMET). 18 participants with BPD and 15 control participants took part in the study. When compared to controls, participants with borderline personality disorder had lower activation activity within the temporal lobe, superior and medial frontal regions, cingulate cortex, parietal cortex, hippocampus, and insula, as well as higher activation in the bilateral amygdala, left temporal pole, medial frontal gyrus, right middle and superior temporal gyrus, left precuneus, left middle occipital gyrus, and right insula. The results of Duque-Alarcón et al, (2019) study was conclusive with earlier findings of similar studies by Frick et al, (2012); O’Neil et al, (2015) and Mier et al, (2013). The results of Duque-Alarcón et al, (2019) resting state fMRI reveal resting state networks and brain activity that appear to be changed in BPD patients.

Through the use of mirror neurons certain neurons become activated when another person displays an emotion, movement or behaviour that is relatable to an individual, mirror neurons can be found within the premotor cortex and parietal lobe. During conversations mirror neurons allow speech to be imitated by the rate of speech and pitch, including body movements and facial expressions (Kilner et al, 2013). This can be seen between mother and baby and baby reacting around 6 months of age, research has strongly suggested that the ability to comprehend the motivations of others actions appears around the age of four, however there is present research providing strong backing that it is visible earlier and can be seen as early as the age of 2 (Scott & Baillargeon, 2017; Moll et al, 2017). The use of non-invasive neuroimaging techniques enables researchers to investigate whether the same brain areas are activated during passive perception and active execution of certain tasks (Buccino et al, 2013).

The most common strategy for investigating regional activity and brain circuits linked to schizophrenia's cognitive impairment is by use of FMRI (Green et al, 2019). During cognitive activities, schizophrenia patients have aberrant fMRI activations in key areas compared to healthy control. While participating in a working memory task FMRI activity exhibited reduced dorsolateral prefrontal cortex and posterior parietal cortex, lower FMRI activity was again found int the medial temporal areas, including the hippocampus and dorsolateral and ventrolateral prefrontal cortex, during long-term memory tasks. And finally schizophrenic participants had lower fMRI activity in the lateral occipital complex during a visual perception task according Green et al, (2019).

[bookmark: _Hlk102580965]In conclusion to this essay neuroimaging techniques are able to show workings and functioning of the brain. As well as the structure and workings of the brain neuroimaging can show the intricacy of brain structures and the connections in great detail. Neuroimages are able explain the chemistry, physiology, electrical and metabolic activities that occur within the brain that without would not be able to be explainable or understood. The information gained from neuroimaging is able to better explain the brains activity during social experiences and note differences between a healthy control and a person with a disability or psychological disorders. As time has gone on and technology has improved so too has the research and findings of neuroscientists. 
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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.
Attention selection has been an ongoing argument awaiting an evidentiary resolution.  There are many models aiming to provide accurate concepts to give a full understanding of early vs late selective attention. Due to the limitations of neuroimaging approaches that rely on anatomical features to identify patterns of activity, the molecular foundations of these regulatory tasks have remained elusive (Scolari et al, 2015). 
A large-scale network of areas within the thalamus, as well as the occipital, temporal, parietal, and frontal cortex, processes attentional selection in the visual field (Kastner & Pinsk, 2004; Scolari et al, 2015). Because activation does not occur during the initial stimulus-related response time of 60-90ms, neurons in the primary visual cortex can be seen with fMRI but not with other methods, however combined fMRI/EEG and MEG experiments demonstrate longer latencies of 150-250 ms. The visual cortex appears to be "reactivated" in the 150-250ms post-stimulus time period inside the centre of spatial attention, according to Martinez et al, (1999). Spatial selection is quicker and more effective than feature-based attention, according to findings from electrophysiological and fMRI recordings (Schoenfeld et al, 2007; Proverbio et al, 2010).

Green et al, (2011) suggest previous research into the supra-modal nature of attentional control has mostly focused on discovering neuroanatomical overlap in the frontoparietal systems active during voluntary changes of spatial attention in several sensory modalities (Corbetta et al, 2008). However, the activation of the same neural structures is inadequate evidence for a supra-modal system, because the same brain areas may interact in quite different ways during attention changes in other modalities (Green & McDonald, 2008).
Broadbents (1958) filter model still remains one of the most commonly referred to models for attention selection (Lachter et al, 2004). Broadbents (1958) filter model suggests that information is processed before it reaches short term memory, Chee et al, (2007) produced a study to explore the affects of short-term memory when sleep deprivation had occurred, the study carried out by Chee et al, (2007) demonstrated that short-term memory capacity decline is accompanied with deficiencies in visual processing and visual attention when sleep deprivation had been present.

To conclude this very brief essay, it is clear that Broadbents, (1958) early filter model can both be supported and refuted by use of neuroimaging studies. Its reasonable to suggest that the ongoing debate of early vs late attention selection will continue until an evidential argument to answer can be achieved, its also possible that both may occur and depend on the information processing and its form.
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