Brain mapping of Cognitive Empathy in Neuroleadership Using
Quantitative Electroencephalography (QEEG)

Abstract

The aim of this study is brain mapping of cognitive empathy in neuroleadership using
quantitative electroencephalography (qEEG). The research method is based on the
interpretation of two different phases of the brain map of participants from the community of
managers with a history of leading groups of at least 5-10 years and a maximum of 20-30 years
of experience. The samples were examined in order to examine the capabilities of
neuroleadership and using the software (NeuroGuide) version 2018, and the differences
between the two phases in the participants were analyzed and interpreted. In the 1st phase, only
the waves were recorded, and the 2nd phase, with an interval of 4 months, was subjected to
cognitive exercises and focused on the investigation of the empathy component, especially in
the brain cortex, considering the scarf model, clinical interview and two-stage interpretation at
the counseling center of the University of Tehran and cognitive verification. It was done in 12
participants as a statistical sample in 2022-2023. Positive empathy predicted increased
activation of left dorsal (frontal pole) (P<0.05). Positive emotions and empathy (negative and
positive) of participants have shown activity changes to perform a pleasurable task. With
transform (FFT) signal processing and analysis have been used to calculate Discrete Fourier
Transform (DFT) as well as its inverse fully known as 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.

Keywords: Brain mapping, Cognitive Abilities, Cognitive Empathy, Quantitative
Electroencephalogram, Neuroleadership

Extended Abstract

Introduction & Aim

The aim of this study is to investigate and brain map cognitive empathy in neuroleadership using
guantitative electroencephalography (QEEG). The concept of empathy, or the ability to imagine and
understand it, has become a topic of interest for social cognitive neuroscience researchers, and
neuroimaging and functional magnetic resonance imaging (FMRI) studies have depicted these concepts
in certain areas of the cortex. Today, due to the speed of changes in various environmental components
and systems, and the need to pay attention to the type of leadership and for various reasons, including
technological progress in all dimensions, as well as realizing the commitment of allocating a huge share
of the brain and cognitive sciences; Cognitive research and research in the field of management has
gained much more importance and necessity than at the beginning of its birth. Therefore, it seems that
this issue has not been considered as much as it should be from the perspective of cognitive development
of neuroleadership, brain and neuroscience. The progress achieved in understanding the activity and
analysis of the human brain will lead to increasing attention to this field. In the introduction of this
study, we will discuss the use of neuroscience in leadership, past studies and some leadership
capabilities, and then research methods and tools, including the use of sentence (QEEG), information
analysis method, findings and results presented in scientific writings about neuroleadership. And we
evaluate and summarize its effects on brain mapping of cognitive empathy in neuroleadership using
quantitative electroencephalography (qEEG).

Methodology

The aim of this study is brain mapping of cognitive empathy in neuroleadership using quantitative
electroencephalography (QEEG). The research method is based on the interpretation of two different
phases of the brain map of participants from the community of managers with a history of leading
groups of at least 5-10 years and a maximum of 20-30 years of experience. The 1st phase was just the
recording of the waves and the 2nd phase with an interval of 4 months under cognitive exercises and



aimed at investigating the empathy component especially in the brain cortex, considering the scarf
model, clinical interview and interpretation of two stages in the counseling center of Tehran University
and perceptual verification in 12 participants in 2022-2023. The 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.

Findings

Positive empathy predicted increased activation of left dorsal (frontal pole) (P<0.05). Positive emotions
and empathy (negative and positive) of participants have shown activity changes to perform a
pleasurable task. With transform (FFT) signal processing and analysis have been used to calculate
Discrete Fourier Transform (DFT) as well as its inverse fully known as 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 and investigation method of this matter is considered using quantitative
electroencephalography (qEEG) and we have used in-depth interviews as well as specialized and
clinical interviews in order to deepen the study of human dimensions with a qualitative approach. At
the end, the results are presented in the relevant tables and an example of the output of the brain map
of the participant of this research is displayed for studying and getting to know the type of research.
Conclusion

Therefore, the purpose of this article is extracted from the doctoral dissertation (PhD) of public
administration, organizational behavior, with the title "Providing a framework for the cognitive
development of neuroleadership capabilities" with the code of ethics IR.UT.PSYEDU.REC.1402.036
from the University of Tehran in order to develop the cognitive capabilities of neuroleadership. and
examining the components including: empathy (empathic joy) and empathy (empathic happiness),
decision-making (cognitive processing), crisis management (cognitive acceptance), concentration
(maintaining concentration-cognitive processing), being focused, attention (cognitive processing) and
learning. Dealing with employees (for creative thinking-cognitive processing), dealing with employees
(with calmness but attentiveness-cognitive processing) and anxiety and stress as cognitive dimensions
of leadership capabilities that are specifically related to cognitive empathy brain mapping in
neuroleadership using Quantitative electroencephalography (QEEG) is discussed in this study.

It should be noted that the online version of the code of ethics in research related to the thesis of the
responsible author (first author) and the article from which it is extracted, at
https://ethics.research.ac.ir/IR.UT. PSYEDU.REC.1402.036 is available in the Iran National
Committee for Ethics in Biomedical Research of the Ministry of Health and Medical Education is
visible to the public.
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L. Functional Magnetic Resonance Imaging(fMRI)
2. Positron Emission Tomography(PET)
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L Electrophysiology(EEG)

2. Fast Fourier Transform (FFT)

3 Discrete Fourier Transform (DFT)

4 Inverse Discrete Fourier Transform (IDFT)
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