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Extended Abstract 

Aim 

The aim of this study is to investigate and brain map cognitive empathy in neuroleadership using 

quantitative electroencephalography (qEEG). The concept of empathy, defined as the ability to 

imagine and understand others' feelings, has become a topic of interest for social cognitive 

neuroscience researchers. Neuroimaging and functional magnetic resonance imaging (fMRI) studies 

have identified these concepts in certain areas of the cortex (Moriguchi et al., 2006).  

Today, due to the rapid changes in various environmental components and systems, and the 

growing need to pay attention to leadership styles for various reasons, including technological 

progress in all dimensions, cognitive research in management has gained significantly more 

importance and necessity than it had at its inception (Hodgkinson& Sadler-Smith, 2018). Therefore, it 

seems that the cognitive development of neuroleadership, brain, and neuroscience has not been 

sufficiently considered. 

In this study, we will discuss the use of neuroscience in leadership, various leadership capabilities, 

methods of information analysis, findings, and results presented in scientific literature about 

neuroleadership. We will evaluate and summarize its effects on brain mapping of cognitive empathy in 

neuroleadership using qEEG. 

Methodology 

The research method is based on the interpretation of two different phases of the brain maps of 

participants from the community are managers with a history of leading groups for at least 5-10 years 

and a maximum of 20-30 years. The first phase involved recording brain waves, and the second phase, 

conducted after an interval of three months of cognitive exercises, aimed at investigating the empathy 

component, especially in the brain cortex. This phase considered the SCARF model, clinical 

interviews, and interpretation of the two stages at the counseling center of Tehran University, with 

perceptual verification in 12 participants in 2022-2023. 

Samples from among the managers were analyzed and interpreted using NeuroGuide software 

version 2018 to investigate the differences between the two phases in the participants. 

Electroencephalography, in synchronization and analysis with a higher degree of complexity, can be 

valuable in a longitudinal study to monitor many diagnoses (Cortez et al., 2015). On the other hand, 

methodological differences are very important for the new perspective proposed in 

electroencephalography (Freeman, 2004). Brain mapping was conducted according to the instructions 

in the table below and based on the approach of Quantitative Electroencephalography (QEEG) to 

understand the brain activity patterns of the participants, focusing on the cognitive development of 

neuroleadership capabilities. 
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Table 1. A framework for developing cognitive capabilities (neuroleadership) 

 

Findings 

Positive empathy predicted increased activation of the left dorsal (frontal pole) (P<0.05). Positive 

emotions and empathy (both negative and positive) in participants have shown activity changes when 

performing a pleasurable task. Transform (FFT) signal processing and analysis have been used to 

calculate the Discrete Fourier Transform (DFT) and its inverse, known as the Inverse Discrete Fourier 

Transform (IDFT). The findings of this study show a direct relationship between semantic processing, 

functions, and leadership in empathy according to the interpretation of brain maps. As mentioned, the 

research method involved using qEEG, and we conducted in-depth and specialized clinical interviews 

to deepen the study of human dimensions with a qualitative approach. 

In the image below, we can see the FFT of the brain of one of the participants of the present study. 

The sub-table provides technical information related to the results of the composition or test method, 

divided into two halves, and shows the correlation between the two halves of the test measured from 

one of the participants, along with the retest data. The correlation coefficient is used in the program 

structure. Finally, the correlation coefficient between the scores obtained from the two tests is 

calculated to determine the similarity of the scores and is used as a reliability coefficient. It should be 

noted that the sampling rate is 250. 
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Z Scored Fast Fourier Transform 

Conclusion 

Positive emotions, such as goodwill, are uniquely associated with frontal EEG asymmetries in two 

brain regions (dorsal frontal and frontopolar frontal regions) previously implicated in empathic 

processes in participants. This argument is supported by previous research showing a relationship 

between frontal EEG asymmetry and various emotional and motivational states. There are two main 

theories about frontal EEG asymmetry: the valence hypothesis and the motivational hypothesis 

(Coan& Allen, 2004; Davidson, 2004; Cacioppo, 2004; Harmon-Jones, 2004).  

In brief, the prefrontal cortex appears to underlie our internal representation of the "rules of the 

game" (Miller et al., 2002). The capacity hypothesis is based on the finding that greater relative 

activation of the right frontal lobe is associated with the experience of negative emotions, while 

greater relative activation of the left lobe is associated with the experience of positive emotions. 

However, data also suggest that greater relative activity in the left frontal lobe can be associated with 

anger and negative emotion.  

More recent concepts of prefrontal electroencephalographic asymmetry incorporate these findings, 

and most researchers agree that frontal asymmetry reflects the activity of an approach-withdrawal 

motivational system, with greater relative activation of the left anterior cingulate. According to the 

frontal electroencephalography asymmetry literature, we hypothesized that individual variation in 
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frontal electroencephalogram asymmetry caused by tasks generally evokes positive emotions and is 

associated with individual differences in the type and intensity of empathic expression. 

In the context of neuroleadership, we find that the organizing principle of the brain is to minimize 

threats and maximize rewards. However, it should be noted that these research insights rarely reach 

beyond the laboratory environment. Bridging this gap to create cognitive empathy and turn it into an 

opportunity is crucial for the practical application of these findings. 

Keywords: Brain Mapping, Cognitive Abilities, Cognitive Empathy, Quantitative 

Electroencephalogram, Neuroleadership. 
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