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Abstract
Purpose
This paper focuses on the leaders’ ability to recognise and empathise with emotions.
This is important because leadership and particularly transformational leadership are
principally focused on an individual’s social interactions and their ability to identify
emotions and to react empathetically to the emotions of others (Psychogios and
Dimitriadis, 2020). Many leadership theorists suggest the ability to have and display
empathy is an important part of leadership (Bass, 1990; Walumbwa, et. al., 2008).
Design/methodology/approach
To examine the extent to which those who work in jobs with a significant element of
leadership education can recognise and empathise with emotions, ninety-nine parttime postgraduate executive MBA students took part in an emotional recognition
test. First, all participants were shown a sequence of pictures portraying different
human facial expressions and the electrical activity in the brain as a result of the
visual stimuli were recorded using an electroencephalogram (EEG). The second
stage of the research was for the participants to see the same seven randomised
images, but this time, they had to report what emotion they believed they had
visualised and the intensity of it on a self-reporting scale.
Findings
This study demonstrated that the ability to recognise emotions is more accurate
using EEG techniques compared to participants using self-reporting surveys. The
results of this study provide academic departments with evidence that more work
needs to be done with students to develop their emotional recognition skills.
Particularly for those students who are or will go on to occupy leadership roles.
Originality

The use of neuroscientific approaches has long been used in clinical settings.
However, few studies have applied these approaches to develop our understanding
of their use in social sciences. Therefore, this paper provides an original and unique
insight into the use of these techniques in higher education.
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Introduction
Developing leaders with high emotional intelligence (EI) is key to individual and
organisational success, especially in people-centred professions such as education,
medicine and leadership argue Hughes et al. (2005). Part of having high levels of
emotional intelligence is the ability to recognise emotions, commonly called
empathy. The capability to recognise one’s own and others emotions makes
managing all other emotional information feasible for those in people-centred
professions. It is important to note that EI is just one of many traits that leaders
should process.
Sani (2009) reinforces the importance of individuals to have empathy, by stating
that those with high social awareness and emotional recognition have welldeveloped social skills and can use these skills to nurture positive relationships with
others. It does not however correlate with the individual being good at their job.
Yet, empathy is a complex social phenomenon that has various meanings. SubicWrana et al. (2011) conceptualised emotional awareness (LEA) theory explains the
processing of emotions based on a model of cognitive-emotional development
through a series of levels (1–5). This is a development of Lane et al. (1996) model
which applied this principle to the development of an individual to be aware of
emotions. The change from a less to a more differentiated state of emotional
awareness provides a more nuanced approach to emotional awareness. The range
of emotions is summarised in Table 1.
Level
1
2
3
4

Emotional state
Bodily sensation
Action tendency
Single emotion
Blend of emotions

Example
I would feel ill
I would like to run away
We both would be happy
I would feel depressed but would be happy that
my friend won
5
Blend of blends of I would feel disappointed. But if someone else
emotions
won, I would be happy that it is my friend. My
friend will be proud and happy, but also concerned
about me.
Table 1: Levels of emotional awareness based on Lane et al. (1996)

Smith (2006) states that empathy is the understanding of the state of mind of
others. Whereas, Hollin (1994) states that empathy is the ability to see the world,
including one’s behaviour, from another person’s perspective. Furthermore, Marsh
(2018) and MacLean (1967) both state that empathy is the ability to identify one’s
own feeling with those of others. Decety (2010) proposes that empathy can have a
social and moral regulatory function that can have positive social implications.
More recently, social neuroscience has started to understand the phenomenon of
empathy. Matson et al (2020) demonstrated how counselling psychologists have
started to use techniques such as electroencephalogram (EEG) to better understand
empathy. While Maffei et al., (2019) used EEG to measure empathy in a small group
of female students. Singer et al (2004) showed that both experiencing pain and
empathising with the pain of others evoke brain responses, notably in the cingulate
and insular cortices. Shamay-Tsoory, Aharon-Peretz and Perry (2009) point out that
the emotional contagion system, the phenomenon of having one
person’s emotions and related behaviours directly trigger similar emotions and
behaviours in other people is the basis of one’s ability to empathise emotionally. For
example, I feel what you feel, illustrates the emotional contagion system. This idea
of matching relations has been correlated in Gallese (2007) to the mirroring neuron
system (MNS).
This paper offers alternative ways of exploring empathy that has previously not been
used. In particular in light of the literature relating empathy to individual and
subsequently organisational success. In theorising empathy, existing studies have
focused on specific conceptual elements. For example, Drimalla et al. (2019)
examine the mirroring aspect of emotions, whereas, Geng et al. (2018) highlight the
endocrinological impact on emotions, principally the role of oxytocin, or Dolder et
al’s. (2016) study of the pharmacological influence of substance misuse on emotions.
A considerable number of studies consider the impact of emotions from the
perspective of deficits. As many studies have looked at elements of empathy, this
paper focuses on linking the theoretical constructs associated with empathy and its
practical applications.
However, the empathetic response system is more than pure emotional contagion
and also involves cognitive perspective-taking. The second form of empathy requires
more complex cognitive functions, including empathic perspective-taking and
mentalising. This is a process whereby one understands another person’s
perspective, termed cognitive empathy. For example, I understand what you feel
and/or think, requires higher cognitive functions (Decety and Jackson, 2004).
Several theoretical models have tried to address the issues of distinct emotional and
cognitive facets of empathy progressing (Adams, 2001; Preston and de Waal, 2002;
Decety and Jackson, 2004; Shamay-Tsoory, Aharon-Peretz and Perry; 2009 and
Marsh, 2018). Most of these models support a theoretical framework in which the
empathic process entails a hybrid emotional as well as cognitive components which
functionally intertwine to form an empathic state. However, these models often fail
to address directly the relationship between the cognitive, emotional and more
recently behavioural (Eginli & Tas, 2019) aspects of empathy.

Whilst the discourse in the neural relationship between emotional and cognitive
elements of empathy continues touched upon later in this paper, we are more
concerned with the practicalities of empathy. Therefore, this paper will focus on the
leaders’ ability to recognise and empathise with emotions. To determine this, 3
cohorts of part-time postgraduate executive MBA (Master of Business
Administration) students had their abilities to empathise measured. All students
participating were in leadership or management roles within their respective
organisations; this ensured that there was a link between the theoretical aspects of
empathy and the practicalities experienced by leaders. To achieve this, the paper will
use innovative methods to consider why empathy is an important leadership trait
and explore in greater depth what is empathy. After which, we will discuss the
methodology and technology used to assess empathy before presenting the results
and our conclusions. What this paper highlights are how scientific techniques can be
used to support one’s understanding of contemporary leadership issues.
Emotional empathy
Since the 1950s two distinct leadership roles have emerged, the task leader and the
socio-emotional leader which have been well documented in leadership literature
(Bales, 1958). These two roles have been conceptualised into theories such as
transformational and transactional leadership (Bass, 1990). Transformational
leadership principally focusing on building relationships with those with whom
leaders work, whereas transactional leadership critically focuses on task
achievement.
Hughes, Patterson & Terrell, (2005) suggest developing leaders with high emotional
intelligence (EI) is key to individual and organisational success, especially in peoplecentred professions. Although Lambert (2020) highlights that emotional intelligence
is just one facet of the traits a leader needs and that an individual’s ability to
recognise emotions is to some extent dependent on their position within the
organisational hierarchy, he too concludes that emotional recognition is key to
leadership. Closely linked to emotional recognition is empathy. Without the ability to
recognise and experience emotions one cannot show empathy. This has been shown
in studies by Shamay-Tsoory, Aharon-Peretz and Perry (2009) and Shamay-Tsoory,
(2015) which use emotional recognition to assess empathetic systems. Emotional
recognition and empathy are integral notions to Emotional Intelligence, from the
very beginning of its conception (Goleman, 1995), and thus are crucial to a person’s
performance as an individual and within social groups.
Given that leadership and particularly transformational leaders are principally
focused on social interactions individuals need not only to be able to identify
emotions but to be able to react empathetically to the emotions of others
(Psychogios and Dimitriadis, 2020). Therefore, empathy is a central mechanism in
our understanding of those with whom we interact. As a construct, empathy is
fundamental to leadership. Many leadership theories suggest the ability to have and
display empathy is an important part of leadership. As already mentioned,
transformational leaders need empathy to show their followers that they care for

their needs and achievement (Bass, 1990). Yet, authentic leaders also need to have
empathy in order to be aware of others (Walumbwa, et. al., 2008).
As mentioned earlier, recent evidence from neuroscience indicates that empathy
involves at least two dissociable systems: emotional empathy (a developmentally
and phylogenetically early system of empathy) and cognitive empathy which
develops much later than emotional empathy. Whereas, the final element of
empathy, behavioural empathy is a construct that is defined as actions taken in
response to the internal experience of cognitive and/or emotional empathy.
Behavioural empathy is independent of other forms of empathy as the actions taken
by an individual can also be a result of a deficit of empathy (Tamayo, Rizkalla,
Henderson, 2016).
Emotional empathy involves vicarious sharing of emotions as well as the elicitation of
similar emotions experienced when observing others. This is due to Preston and de
Waal’s (2002) perception-action hypothesis, where the perception of behaviour in
others automatically triggers one’s own representation of that behaviour. This results
in a shared understanding of the behaviours which subsequently generates an
appropriate emotional response. This process has been observed in studies that
have shown there to be an automatic state-matching reaction, sometimes called a
mirroring system, where the brain mirrors or matches the emotional state of the
individual being observed (Fan, Duncan, et al; 2011). It is worth noting that
emotional empathy can trigger emotional pain as well as physical pain too. There is
accumulating evidence showing that emotional pain—the painful feelings following
social rejection, exclusion, or loss, sometimes called social brain theory —relies on
some of the same neural circuitry that is involved in processing physical pain.
While emotional empathy provides the fundamental foundations of empathy, for
example, I feel what you feel, it is cognitive empathy that has the ability to create a
theory about other individuals mental state and cognitively take the perceptive of
others. Cognitive empathy is based on the psychological construct of Theory of
Mind: a set of interrelated concepts we use to make sense of our thoughts, feelings,
and behaviours, as well as those of others (Gleitman, Gross and Reisberg; 2011). It
is this cognitive process that enables us to understand other’s thoughts, intentions,
emotions and beliefs, and internally reflect through one’s self-awareness upon the
state of others.
It is this notion of self-awareness that underpins a wider understanding of empathy.
Not only is there a need to be able to identify the emotions of others, but as
individuals engaged in social interactions, there is a need to be able to process these
observed emotions in order to be able to react empathically to those around us.
However, as Shamay-Tsoory, (2015) points out, in everyday situations, both
emotional and cognitive processing are necessary and a deficit in either aspect will
affect an individual’s ability to understand social interactions, but also suppress their
ability to provide support to others.
Methodology

The objective of this paper was to examine the extent to which those who work in
jobs with a significant element of leadership can recognise and empathise with
emotions.
To achieve the aim of the paper, a comparative study was used. This was chosen
over an interpretive study, which could have provided the necessary detail on
individuals ability to recognise emotions. However, in addition to this, we are
interested in the role that neuro-scientific techniques can be used. As mentioned
already these technologies are used extensively in clinical settings and increasingly
in applied settings such as marketing. Yet little has been published on their
application to leadership or indeed whether they provide any greater insight than
existing questionnaires.
The sampling unit was a part-time postgraduate executive MBA (master’s in business
administration) students. Ninety-nine individuals (n=99), fifty-nine where male
(m=59) and 40 where female (f=40), participated in an emotional recognition test.
This sampling unit was selected due to participants being employed as leaders or
managers within their organisation. Therefore, individuals would already have
experience in leading others within their workplace. This will ensure a level of
validity to the results, due to their real-world application. Participants were selfselecting through presentations to their class cohort based on a convenience sample
(Plowright, 2011) and all had at least five years of leadership experience, hence the
executive MBA rather than the standard MBA programme. Ninety-four per cent
(94%) of participants were in the age range 30 to 49.
This initial study would provide details of whether a larger scale study should be
conducted. It is also worth noting that the results of this study at this stage may not
be generalisable due to the limitations of sample size. The study was conducted in
two stages. In stage 1, data was collected using neuroscientific techniques, while
stage 2 participants undertook a paper-based self-reporting questionnaire.
Stage 1 design
In stage 1, all participants were shown a sequence of pictures portraying different
human facial expressions of emotions. There were seven different emotions depicted
(neutral, happy, angry, afraid, disgusted, sad, surprised) (See figure 1) based on the
well established Karolinska Directed Emotional Faces (KDEF). The images are all
black and white and slightly blurred. This is to minimise the risk of individuals using
non-emotional cues such as colour tones to determine the expressed emotions,
Lundqvist, Flykt, and Öhman (1998). At the same time, biometric data of the
electrical activity in the brain as a result of the visual stimuli were recorded using an
electroencephalogram (EEG). This non-intrusive approach was used to provide
sufficiently detailed data to answer our research question, without the need for
expensive magnetic resonance imaging (MRI) facilities. This measurement was after
initial calibration readings were obtained from each participant. This calibration
ensured that a baseline reading was recorded in a non-stimulated environment.

Figure 1: Example of the visual stimulus used, based on the Karolinska Directed
Emotional Faces (KDEF), Lundqvist, Flykt, and Öhman (1998).
Participants were shown each image in a random order, and the electrical signals
from different regions of the brain were recorded and mapped onto a circle of
emotional episodes, more commonly referred to as the Russell circle of emotions
(Russell and Barrett, 1999). See figure 2.

Figure 2: Russell Circle of Emotions (Russell and Barrett, 1999)

Results from the EEG identified the region of the brain, which responded to the
visual representation of the emotion and the strength of the electrical signals
indicating the level of intensity felt by the emotion.
Stage 2 design
The second stage of the research was for the participants to see the same seven
randomised images, but this time, they had to report what emotion they believed
they had visualised and the intensity of it on a self-reporting scale. For each face
presented to participants, they were given 7 visual analogue scales, one for each
possible emotion. The scale was a continuum from low to high. Participants had to
select the appropriate scale, based on the emotion they believed they were being
shown and mark the intensity of the emotion. This approach is the same as that
often used in healthcare to assess pain and provides a level of validity in the results.
The advantage of this approach is that it removes issues associated with the
quantification of different points. For example, the difference in intensity between
point 3 and 4 on a scale. However, the Stanford Pain Scale is an attempt to include
tangible descriptions assigned to each numeric value. It is important to note that the
study had to be conducted in this order to avoid the risk of bias of the electrical
signals in the brain, due to already having seen the images.
As already discussed emotions are generated in the brain (Adams, 2001; Preston
and de Waal, 2002; Decety and Jackson, 2004; Shamay-Tsoory, Aharon-Peretz and
Perry; 2009 and Marsh, 2018). A self-reporting questionnaire can only be used to
report emotional feelings, which are expressed emotional manifestations in our body
incurring sensational changes picked up by self-awareness, such as anger, sadness
and joy. This report is the awareness and externalising of the sensation based on
what the person perceives the emotion to be. Self-reporting techniques cannot
measure involuntary responses to emotions, typically called emotional experiences
which are generated in the brain. To capture and measure involuntary responses to
emotions bio-metric techniques need to be applied. The advantage of the methods
used in this study is the reduction in the risk of misattribution of feeling to an
emotion. This misattribution has been famously recorded in Dutton & Aron’s (1974)
suspension bridge experiment. Participants felt the same physiological conditions,
increased heart rate and sweaty palms, but mistook the emotion of fear for one of
desire (see also Kenrick & Cialdini, 1977; Kenrick, Cialdini, & Linder, 1979).
Hall, Andrejewski and Yopchick (2009) found that sensitivity in social interactions
(encompassing an individual’s ability to successfully infer and interpret another
person’s emotions) is positively correlated with many social skills. Examples of these
skills are the ability to adjust to new or foreign cultures, effectiveness in the
workplace, and the quality of relationships that can be built.
Consequently, the importance of such methods as described in this paper, cannot be
underestimated. As companies search for new ways to improve performance,
increased interest has been found in the developments of emotion-sensing
technologies (ESTs) and software fuelled by artificial emotional intelligence.
Although we are still in the early days, research shows that these technologies,
which read such things as eye movements, facial expressions, and skin conductance,

can help employees make better decisions, improve concentration, and alleviate
stress (Whelan et. al., 2018). While important privacy issues need to be addressed,
the opportunities are significant.
Results and discussion
This section of the paper presents and discusses the results from both the EEG
measurements and the self-reporting questionnaire. These are going to be discussed
in parallel to ensure that the results are contextualised based on overall results,
gender and then age.
Table 2 provides details of the results of participants ability to recognise emotions as
measured through the EEG system and recorded on the Russell circle of emotions.
What this table shows us, is that overall females more accurately recognise the
emotions compared to men, 3.55 compared to 3.44.

Overall
Male
Female

Afraid
3.41
3.41
3.4

Angry
3.34
3.32
3.37

Disgusted
3.24
3.19
3.32

Happy
3.65
3.59
3.74

EEG
Neutral
3.76
3.66
3.91

Sad
3.02
2.96
3.1

Surprised
3.95
3.94
3.97

Overall
3.48
3.44
3.55

Table 2: Results from the EEG study. The scale is from 0 to 5, with a higher score
representing a more accurate identification of emotion automatically by the
participants’ brains.
Looking at the individual emotions, both male and female participants were able to
recognise a surprised emotion however they both struggled with sadness. Albeit
males more so than females.
When this is compared to participants scores on the self-reporting questionnaire
(table 3), we can see that the scores are lower.

Overall
Male
Female

Afraid
2.79
2.72
2.91

Angry
2.87
2.88
2.84

Self-reporting (survey) questionnaire
Disgusted
Happy
Neutral
Sad
Surprised
3.51
3.33
3.35 2.92
3.51
3.43
3.29
3.29 2.98
3.58
3.63
3.38
3.44 2.83
3.4

Overall
3.18
3.17
3.2

Table 3: Results from the participants self-reporting questionnaire.
Overall there was a 0.3 difference between the self-reporting questionnaire and EEG
results. This suggests that measuring involuntary responses from the brain is a more
accurate way of identifying emotions than using a self-reporting questionnaire. This
is because different regions of the brain are used to respond to different forms of
empathy (Eres, Decety, Winnifred, Molenberghs, 2015). Furthermore, the data
suggests that while women more accurately recognise emotions than men in the
self-reporting questionnaire, both men and woman score lower in the questionnaire

than in the EEG assessment. Therefore, we can summarise that overall, using EEG to
measure involuntary responses in the brain is more accurate in both men and
woman within the study.
It is worth noting that all participants seemingly struggled to identify emotions of
sadness when undertaking the EEG assessment, and sadness and afraid when selfreporting. Conversely, the emotions of happy and surprised were equally recognised
using both EEG and self-reporting methods.
Statistical analysis was also undertaken. In particular, the standard deviation test
was conducted to ascertain the extent to which participants differ from the mean
value for the entire cohort and by gender. The figures suggest that there was little
difference in the variation between the overall Survey measurements (0.12) and the
EEG measures (0.13). Female survey responses showed the lowest variation at 0.58
overall. Within individual emotion tests, the EEG, however, showed much less
variation, with the surprised emotion measured at 0.53 variation for males,
compared with 1.0 for males. The highest variation with the EEG measure was 0.94
for disgusted, which was much higher for the Survey responses at 1.15. These
figures overall show a much higher variation within individual EEG measurements
compared to the Survey measures.
Further analysis included the calculation of 95% confidence intervals to compare the
EEG and Survey measures for the entire cohort and by gender. Overall, the 95% CI
value for the EEG was 0.13 [3.35, 3.61] and for the Survey was slightly lower at
0.12 [3.06, 3.30]. Whilst measurements with the EEG were more accurate, there is
more variability in the Confidence intervals.
The Lower confidence level of the Empathy measured with EEG is overlapping with
the Upper confidence level of the Empathy Level measured with the Survey only for
the emotions of Disgusted, LL (Lower limit) EEG 3.06 UL (Upper limit) Survey 3.74
and Sad, LL EEG 2.81 UL Survey 3.19.

Graph 1: Confidence intervals based on EEG and Self-reporting measurements.
There is an overlapping of intervals for Male participants with a lower-level EEG of
3.27 and an upper level with the Survey of 3.30. Only the emotions of Afraid and
Surprised do not share limits between EEG values and survey values.

Previous investigations suggested that high levels of empathic abilities are directly
associated with an enhanced emotional response (Singer et al., 2004; Maffei et al.,
2019) but most studies use students as participants.
The results of the study suggest that participants could differentiate between a
range of emotions. This relates to level 3 on the Subic-Wrana et al. (2011) model of
the LEA. However, male individuals were only able to identify 66% of emotions
correctly, with female participants being able to identify 68%. But as reported the
signal emotions of sadness and afraid, appear to be particularly difficult for
individuals to recognise. This again relates to level 3 of the LEA model suggesting
that while a majority of emotions can be recognised at level 3, more work needs to
be done to support individuals to be able to move onto levels 4 and 5 which relate to
the identification of complex emotions.
There are implications for leaders not being able to recognise emotions in others.
Hughes, Patterson & Terrell (2005) state that organisational success is built on
individuals having the ability to recognise emotions and show empathy. While
Goleman (1995) argues that without these skills individuals will struggle to function
within social groups. However, Lambert (2020) argues that an individual’s ability to
be empathetic is in part due to the their position within the organisational hierarchy.
While this study also uses students, the participants used here are part-time and in
leadership roles within their profession. The use of EEG to explore empathy is in its
infancy having previously relied on self-reporting questionnaires. However, as this
paper demonstrates EEG is more effective in recognising empathy. The implications
of which are yet to be explored due to the paucity of applied studies in this field.
It is true to say that there is still a gap between academic research and being able to
apply these techniques with staff within an organisation. Not least due to the need
to have the necessary equipment. Although the costs of such technology are
decreasing significantly. However, this paper does contribute to the field of
knowledge in this area. By highlighting that there is a deficit in individuals abilities to
recognise emotions then organisations can consider how best to address this gap in
individuals’ skills. Ultimately, the literature argues the case that individuals with high
levels of emotional recognition and empathy contribute more to individual or
organisational success. This is possibly due to their ability to function at level 4 or 5
of the LEA model (Subic-Wrana et al., 2011).
Conclusion
Having demonstrated through this study that the ability to recognise emotions is
more accurate using EEG techniques compared to participants using self-reporting
surveys, it is important to acknowledge the implications of this. The use of
postgraduate students who are also working professionals in this study provides
academic departments evidence that more work needs to be done with students to
develop their emotional recognition skills. This is particularly important for those
students who are or will go on to occupy leadership roles, such as the MBA students
in this study. It has previously been reported by Lambert (2020) that middle leaders

have a deficit of emotional recognition skills, in part due to the task- versus peoplefocused nature of their role. From the perspective of the student, it is important that
they recognise emotions because as Hughes et al. (2005) suggest developing
leaders with high emotional intelligence (EI) is key to individual and organisational
success. If students understand their level and ability to recognise emotions then
they are in a position to improve and increase their job-related performance
(Erdogan & Boz, 2020). While not wanting to overstate the impact of this study, the
findings could be interpreted more generally in a way to encourage those in
academia and leadership positions to reflect on how they are developing emotional
empathy to develop individuals who can respond more empathically with those with
whom they interact.
The more studies, like this one, that highlight this issue, the more emphasis
academic staff will place on this when designing course content. However, work in
this area is in its infancy and further work need to be undertaken to develop the use
of neuroscientific-based techniques for applied applications such as this study.
Taking the findings of this research forward, such as looking at empathy in different
cultures or organisational sectors would add to the limited number of studies in this
field. Future research needs to replicate this study in order to ascertain whether
similar results are achieved. Additionally, work to ascertain whether there are
differences significant differences in the ability to recognise empathy between
different occupational sectors. This would potentially provide a granular level of
detail that could be used to support individuals more effectively.
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