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Preface

This book is an edited volume consisting of chapters focusing on the science of
Emotional Intelligence (EI). With the world facing the COVID-19 pandemic, people
across the globe need their EI to battle and overcome the challenges and conflicts
due to the pandemic and other social ills. EI is generally defined as the ability to
understand, use, and manage one's own emotions in a positive way to relieve stress, 
communicate effectively, empathize with others, overcome challenges, and defuse
conflict [1]. Nearly all chapters in this book are contextualized within the paradigm
of this given definition.

It has been observed that the current pandemic has brought about a 'new normal', 
schools and higher education institutions are adversely affected putting learners, 
students and staff under overwhelming pressure and stress. It is therefore impor-
tant to justify the significance of EI, which can help people build stronger relation-
ships, succeed at school and work, and achieve career and personal goals. It can also
help an individual to connect with one's own feelings, turn intentions into action, 
and make informed decisions [1]. Indeed, the book unearths the best ways to mend 
broken relationships and loss of hope. The book was informed and based on the
four common attributes of EI, namely: self-management, self-awareness, social 
awareness, and relationship management.

Chapters cover such topics as the science and philosophy of EI; the process of
emotional regulation, EI, identification, and self-awareness; EI for coping with
consequences; strategies to develop EI in early childhood education; machine learn-
ing and EEG for estimating emotional state; cognitive load measurement based on
EEG signals; neuromarketing; emotional responding and adversity; brain networks
of emotional prosody processing; humor events and wellbeing; EI as a haruspex
of society; critical elements of EQ among Malay women entrepreneurs; motional 
competence of women school administrators; the effect of EI on team performance; 
and facilitating access to generate EI. 

The book is useful for readers in different sectors and professional disciplines, 
including education, business management, law, psychology, public health, mental 
health, and other health sciences, among others.

As academic editor of this book, I would like to thank the technical staff of
IntechOpen, specifically Commissioning Editor Ms. Dajana Pemac and Author
Service Manager Ms. Maja Bozicevic, both of whom contributed significantly to the
editorial process. Thank you so much.

Simon George Taukeni
University of Namibia,

Namibia
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Chapter 1

The Science and Philosophy of 
Emotional Intelligence:  
A Pragmatic Perspective
Ajay K. Jain

Abstract

This article is aimed at exploring the relevance of the concept of emotional 
intelligence (EI) from a pragmatic perspective. Although the empirical and con-
ceptual articles are written and published on EI, however it does not suffice the 
purpose for a practitioner of EI who is naïve to the field of EI, either s/he does not 
understand the psychological literature or does not have time to study EI in great 
details. Hence, this article is written from a naïve perspective to make the concept 
useful and that could be used in our daily life. Drawn from psychological literature, 
this article is simplifying a complex relationship between human intelligence and 
emotions and clarifies our understanding about the cognitive and affective spheres 
of human personality. Further, the article also explains the evolutionary or biologi-
cal basis of EI and also suggests a managerial use of EI for the field of leadership 
and decision making. The chapter concludes with a developmental focus of EI. The 
article is mainly using observations and anecdotes based on the author’s personal 
experience from his training programs with more than ten thousand managers in 
India and taught students in Denmark, Italy and South Africa.

Keywords: Cognitive Intelligence, Emotions, Evolutionary Perspective, Role Modeling, 
Managerial Perspective, Leadership and Decision Making, Developmental Perspective

1. Introduction

The word emotional intelligence (EI) has been popularized by two psycholo-
gists from Yale University, Peter Salovey and John Mayor in the year 1990 [1]. 
Later, Goleman [2, 3] has published two books on this concept and its relevance 
in our daily life and Bar-On [4] has developed a psychometric test consisting of 
133 items to measure emotional intelligence. Although the word EI seems to be 
relatively new, however it has its roots in the literature on cognitive intelligence. 
Researchers argued that the definition of intelligence, an ability to adapt with the 
one’s environment [5, 6], give space to the construct of emotional intelligence. 
Researchers have argued that there are multiple intelligences [7]. Since research 
papers are relatively difficult to understand for managers and practitioners of 
management to understand and utilize the concept of EI in their daily life, there-
fore I am aiming at explaining the concept of emotional intelligence by adopting 
the following perspectives; (1) Intelligence and Emotions: A real misunderstand-
ing (2) Psychological Perspective (3) Evolutionary Perspective (4) Managerial 
Perspective and Laws of Decision Making (5) Developmental Perspective. 
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To explain these perspectives, the article adopts a very pragmatic approach to 
make the concept useful and relevant for people in general. I have adopted various 
anecdotes and stories to explain these various approaches based on my extensive 
training experiences with more than several thousand managers over two decades.

1.1 Intelligence and emotions: Does intelligence solve emotional problems?

The word emotional intelligence seems to be an oxymoron because if someone 
is intelligent then s/he is not emotional and if someone is emotional then s/he is not 
intelligent. Else, do emotions have intelligence or intelligence uses emotions (hot 
cognitions)? It is a long standing belief held by behavioral scientists, researchers 
and practitioners of management that “intelligent people should not be emotional 
and emotional people are lacking in intelligence”. Nevertheless, Intelligence has 
evolved as a scientific construct [8] then research studies on emotions. Mostly 
researchers have ignored working on the concept of emotions at the work place, 
except job satisfaction and work stress. Meanwhile several intelligence quotient 
(IQ ) tests were developed by psychologists to measure one’s IQ and it has become a 
major determinant of one’s success in school education or at work place. However, 
not much tests were developed to measure the role of emotions at the work place.

What psychologists believe is that history of psychology is the history of cogni-
tive intelligence. Psychologists, teachers, and parents all got obsessed with the con-
cept of IQ in Indian context and which they want to develop among their students 
and children. In schools, it has become the criteria of admission in the schools/
colleges/universities and for the selection at work place. Most of the entrance tests 
(GRE, GMAT, JEE, CAT) are heavily inclined to measure one’s IQ or memory. IQ 
has been defined as a ratio of mental age to chronological age multiplied by 100. 
If someone scores 110 unit of IQ then it means s/he is better than individuals who 
posses 90 units of IQ. Moreover, Math, Physics, Chemistry, Biology, Finance and 
Accounting etc. have become the parameters of someone’s IQ over those who study 
arts, games, painting, music, sculpture etc. All parents want their children to focus 
on Math then on other subjects related to Arts, Sculpture, Music, Paintings, Sports, 
etc. Most Indian parents want their children to become either an engineer or a 
Doctor. IQ has become a differentiating factor between successful and non success-
ful students or employees based on the normative structure of the Indian society. 
Indian society defines a successful person as who possesses high IQ and gets into 
top institutions or organizations. IQ and social success were made to be related to 
each other.

However IQ does not explain much variance in health, happiness, psychologi-
cal well being, satisfaction, commitment, loyalty, altruism and helping behavior, 
cooperative behavior, kindness, ethics and transformational leadership behavior 
etc. Hence IQ model of human development has got a few limitations whether 
high IQ person would be happier or high IQ person are more motivated or high IQ 
persons have a better interpersonal relationship with family, friends and colleagues 
or do they manage conflicts better. High IQ model does not answer these questions 
satisfactorily.

Furthermore, Simon [9] has proposed the concept of “bounded rationality” to 
explain the decision making phenomena and suggested that human being look for 
a satisfying solution rather an optimal solution of any problem due to the limitations 
of their intelligence, information and time. A satisfying solution is fundamentally 
based on heuristics rather rational approaches. So one cannot be fully aware of 
all the facts and details required to make a certain decision rather one look for an 
optimum solution based on limited facts and data. Also, human mind has a lim-
ited capacity to processes the information available to it so it depends on several 
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heuristics models of decision making. The concept of “heuristics and decision 
making” is popularized by Kahneman [10] while working on models of human 
irrationality. He claimed that “cognitive biases” (unconscious error of our reason-
ing) distort our judgment of the world in which we live and operate. They have 
also used the word, “affect heuristic” to explain why leaders frame their message to 
activate emotions than those framed in a purely factual way. Therefore, psycholo-
gists started looking at the role of emotions with regard to human decision mak-
ing process. Once someone gets emotional, s/he loose rationality. Practically it is 
impossible to distinguish between cognitive and affective bases of decision making 
in a problem situation. Consequently, psychologists have shifted their attention to 
non-IQ factors of success in life and to other attitudinal and dispositional variables 
which gets regulated by affective processes. Thus IQ does not remain an absolute 
concept rather becomes a relative concept. It means that IQ becomes ratio between 
“how much IQ someone possesses” and “how much IQ someone uses” for practical 
purposes under emotional and other situational constraints. To explain this logic,  
I will narrate an incident that took place with me.

1.1.1 An anecdote

I, along with my family, shifted to Aarhus University, Denmark on a post 
doctoral assignment for a period of two years. The event took place with me on 
3rd September 2013 that is my wife’s birthday and I am always under some psy-
chological pressure with a thought of how to celebrate to please her. On that day, I 
bought a gift, flowers and a cake and reached to VRI football club in Risskov by six 
pm, where my 6-year old son was going to play football. The idea was to cut a cake 
and go for dining somewhere in the main town by a local bus scheduled at 6.10 PM 
from the VRI club. When I reached the playground, my wife did not like the cake 
and gift and started arguing with me and uttering the same sentences, “you will 
never learn how to celebrate wife’s birthday.” I become upset and started defend-
ing myself. Meanwhile we walked to the bus stand to catch the bus and started 
changing the clothes of my son to put on some normal dress in place of football 
uniform.

What went wrong during this period while we were arguing is that we were 
standing on the wrong side to catch the bus rather than standing on the side where 
the bus will go toward the town? Since we were arguing and did not realize our mis-
take that we are waiting on the wrong side. We saw that bus is leaving and next one 
is scheduled after an hour. You can imagine my plight what would have happened 
afterwards. Still I have not forgotten while writing this chapter in 2020.

This story clearly indicates that I might be high in IQ but it did not help me 
take a rational decision of choosing the right side to wait for the bus. Thus having 
IQ is not enough rather how much we use under difficult conditions is a relative 
IQ available with us for all practical purposes. IQ is not a fixed concept, “one time 
high on IQ, all time high on IQ”, rather it varies due to the impact of emotional and 
situational reasons.

1.1.2 A real misunderstanding

Since most parents want their children to possess high IQ and for all practi-
cal reasons the examination scores, especially in math and science, as they are 
considered to be an indicator of their high IQ. In India, many students score 100 
percent during their 10th and 12th standard. According to data shared by Central 
Board of Secondary Education [11], 1,99,884 students scored 90 and above 
marks in the Mathematics paper. “The number of students with 100 marks in 
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Mathematics is 3,131. The highest number of perfect scorers is for Social Science, 
in which 6,469 students secured 100 marks. Of total number of students from 
12th Grades in 2018, 1,818 candidates scored a perfect 100 in economics, while 
in psychology and political science the same feat was achieved by 659 and 660 
candidates, respectively. A total of 726 candidates scored 100 in mathematics 
[11]. However, according to the data compiled by National Crime Record Bureau 
(NCRB), “Every hour one student commits suicide in India, with about 28 such 
suicides reported every day and the NCRB data shows that 10,159 students died 
by suicide in 2018, an increase from 9,905 in 2017, and 9,478 in 2016. According to 
Lancet report [12], suicide rates in India are highest in the 15–29 age group — the 
youth population.

The question is if the students have received very high marks in 10th and 12th 
standard and that is an indicator of his/her superior mental capacities, so why do 
such students commit suicide? So what goes wrong with those students who com-
mitted suicide or suffer with psychological disorders, despite very high marks, but 
they might be failed in some entrance test even after scoring good marks. So can 
we argue that they were unable to control their negative affective state and are not 
ready to accept the situation of a failure because they were consistently getting good 
marks since their childhood days? So they were not prepared to meet with such a 
sudden failure as they have never seen high protective and supportive environment 
in their family and schools. It is also possible that cognitive skills are easier to teach 
than emotional skills or development of emotional skills is compromised over 
cognitive skills.

According to an estimate, a pool of 13376 seats were available across twenty 
three Indian institutes of technology for the population of 9, 41,000 applicants [13]. 
So it means 1.4% students have chance to get into a top ranked engineering insti-
tutes. How to cope and what to do under the situation of failure due to high parental 
expectations or peer pressure or social status. Thus IQ perspective does not explain 
why a student with high IQ commits suicide or fall mentally sick? Why highly edu-
cated leaders or entrepreneurs become abusive? Why rich people are corrupt? Why 
powerful people involves in extra marital affairs at the cost of their career or image? 
To explain it, I would like to adopt psychological perspective to explain a complex 
relationship between cognition and affect.

2. Psychological perspective

Psychology has traditionally identified and studied three components of human 
personality: cognition, affect, and conation [14]. Cognition refers to an implicit 
process of knowing the real world and it is related to our rational and logical think-
ing, learning and remembering, analysis and prediction etc. The concept of intel-
ligence belongs to cognitive aspect of human personality wherein “Intelligence is the 
aggregate or global capacity of the individual to act purposefully, to think rationally and 
to deal effectively with his environment [5].

Affect refers to the emotional interpretation of perceptions, information, or 
knowledge. It is generally associated with one’s attachment (positive or negative) 
to people, objects, ideas, etc. Mood and feelings are related to affective aspects of 
human personality. In several social psychological experiments, it is confirmed that 
mood or emotion directly affects the cognitive skills or functioning of memory. 
For example, people tend to forget things quickly when they are exposed to highly 
irritating or depressive movie while remembering things better under a positive 
mood condition. It means there is a complex interrelationship between cognitive 
and affective processes.
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Conation (or motivation) refers to the personal, intentional, planned, deliber-
ate, goal-oriented, or striving component of motivation, the proactive (as opposed 
to reactive or habitual) aspect of behavior [15]. Cognitive, affective and conative 
aspects interact with each other in any situation but one may dominate other in 
some cases. Out of above three components, cognitive aspects were emphasized 
more because of its link with IQ and decision making. However, as discussed above, 
rationality has its limitations in the process of understanding and explaining the 
events. It ignores emotional side of decision making and each one of these compo-
nents has their own merits. To understand EI, cognitive and affective aspects are 
more important than conative aspect. Let me explain how cognitive and affective 
processes work with the help of three cases.

2.1  Case A. when an individual behavior is purely driven by his/her cognitive 
processes

This case is of a teacher who was living in small village near to capital of Uttar 
Pradesh, Lucknow. He was an excellent teacher of math, physics and chemistry. 
He had three sons and taught math and science to his children. After getting good 
marks in their 10th and 12th standard, they all qualified the IIT-JEE and get into 
the IITs to pursue their engineering course. After their B Tech, they went to the 
USA to pursue their dreams of higher education on scholarships. They all did their 
master and got a wonderful job in the USA itself. Subsequently, they got married 
and settled down in America. Back home, the poor teacher has become old and 
got retired from his job in the age of 58. On several occasions, he requested his 
children to come back to India. But none of them have entertained his request. He 
was completely ignored by his three sons. All of them they stayed in the USA. After 
few years the poor teacher passed away and they came to attend his funeral and 
returned to the USA.

Similar to this case, there are many incidences where adult children have tried 
to get rid-off their parents in a planned and unusual ways in India, where parents 
are integral part of a person’s life. Thus the question which can be asked is whether 
these children were lacking in cognitive intelligence or lacking in emotions of love, 
respect, empathy, kindness or gratitude. Why none of them offered help? Does 
it mean that when we are focused on the development of cognitive intelligence 
then the emotional development gets hampered? Is it more likely that cognitively 
intelligent doctors, engineers or civil servants end up their career in becoming more 
selfish or obsessed with their own career success? Is life all about the career success? 
Now we turn to Case 2 to understand the role of affective processes (emotions, feel-
ings, and mood) to explain and understand human behavior.

2.2  Case B. when an individual behavior is purely driven by his/her affective 
process

On October 27, 2018, Deepika Chauhan, assistant vice-president of a private 
bank in Cyber City of Gurugram, died after falling from the balcony of her apart-
ment in Valley View Estate condominium. The police had arrested her husband 
Vikram Singh Chauhan and his paramour Shefali Bhasin Tiwari in connection with 
the case. (From Hindutan Times).

Vikram has planned a murder of his wife (Deepika) because he was in love 
with Shefali. He has allegedly pushed her from the balcony of their eighth floor 
apartment on the night of Karvachauth (wives are fasting for their husband’s long 
life). Few days before, Shefali and Vikram failed to push her (Deepika) off a cliff in 
Nainital. Investigators probing the case had said that at 7.43 pm on that day, Shefali 
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had sent a message to Vikram that read, “Balcony se phek do (Throw her from the 
balcony)” (Hindustan Times).

This is a case of an illicit relationship of a married man with another woman. 
He was in love to that extent he planned the murder of his wife and did not find 
anything wrong in committing such a crime. Vikram is a senior executive in a 
multinational company.

Similar to this, the world is full of such incidences where husband or wife has 
planned a murder of their own spouse. The mindboggling question is, “how emo-
tion of love has taken over the cognitive capacities of such successful people”. Does 
it mean that emotions ruin our cognitive intelligence? Does it make us blind of facts 
and repercussion of our own actions? What is the power of emotions of love or hate, 
greed, jealousy, ego, sense of absolute power etc. Let us turn to case 3 to understand 
an adequate mix of cognitive and affective processes in decision making.

2.3  Case C. when an individual behavior is driven by a mix of cognitive  
as well as affective processes

A young man was pursuing his Bachelors of Arts degree from Patna University 
along with his childhood girl friend. Once they have decided to disclose their love 
to their parents to seek their permission for the marriage. The boy approached girl’s 
father, who was a professor of History, in the same university, to take his permission 
for the marriage. But the girl’s father clearly refused, although he knew the boy and 
his family for many years, and told him that he would marry his daughter only to 
an IAS officer (Indian administrative service). After having some discussion, the 
boy asked girl’s father, whether it would be acceptable for him if he becomes an IAS 
within two years period. Since the girl was pursuing the bachelor’s degree so she had 
enough time before her marriage. The Girl’s father agreed to his request and chose to 
wait for until next two years for her daughter’s marriage. Surprisingly, the boy has 
become an IAS within two years and got married to his childhood girl friend. Today 
he is at the secretary level position in the central government of India.

There are many such stories of love affairs wherein a normal person got inspired 
to an extent to become a doctor, engineer or IAS officer because of his or her love 
toward someone. Does it mean that love makes someone more responsible or a bet-
ter citizen or a nice human being? How the love of Vikran (Case B) is different from 
love of this boy, who became IAS. Does it mean emotions can enhance cognitive 
functioning on the one hand and conative processes on the other hand, to the extent 
that he set a challenging goal and dedicated his efforts in achieving that goal.

First case indicates that cognitive intelligence makes us selfish, second case 
indicate that affective process can make us blind but a combination can develop a 
sense of balance and a holistic approach to human behavior. Obviously third case 
is related to “the power of emotional intelligence”. Here emotions are not hurdle 
rather they become a source of motivation and risk taking, and help adopting a long 
term perspective in life.

2.4 Definition of emotional intelligence

Based on the above cases, we can now define, “what is emotional intelligence”? 
Emotional intelligence, in contrast to cognitive intelligence, is an ability to perform 
under stressful conditions through cognitively controlled affective processes [16]. In 
this definition, one can note that cognitive and affective aspects of human personal-
ity are of primary importance while conative is secondary to emotional intelligence. 
Thus an appropriate combination of cognitive and affective processes leads to a 
better understanding of the situations and problems before attempting to solve 
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them. Thus EI makes people more aware of emotions in one self and emotions of 
others. The basic skills of “awareness of emotions in self and others” lead to a higher 
order of skill that is “regulations of emotions in self and others” for the purpose of 
achieving their goals under any stressful conditions. So cognitive intelligence works 
well under normal conditions of life, however emotional intelligence is needed 
under stressful conditions. Cognitive intelligence can work well only when someone 
remains cool and calm under a difficult situation. Otherwise stress can lower down 
the functioning of our mental capacities. Emotional intelligence help creating the 
environment in which cognitive intelligence would play its role more effectively. 
The challenge for a human being is to learn, “how to control emotions and focus on 
long term goals before letting cognitive intelligence should perform? In brief, the 
idea of Emotional Intelligence (EI) is related to the ability to accurately perceive and 
identify emotions in one self and others, understand and use of emotions to enhance 
cognitive (conative) processes, and effectively manage one’s own emotions as well 
as those of others to produce performance or results under high stressed conditions. 
Thus emotions purify cognitions while cognition gives directions to emotions. Thus 
emotional energy becomes a long term and consistent source of motivation for the 
individual’s cognitive functioning e.g., Case C. The boy has become a senior govern-
ment office by regulating over his emotions and performed through his cognitions 
keeping a long term perspective to his life and career.

3. Evolutionary or biological perspective

Psychological perspective is limited to interplay of cognitive, affective and conative 
aspects of emotional intelligence. But a question is often asked, whether EI has any 
biological or evolutionary base or whether EI is a psychological skill without any bio-
logical origin. Many biological psychologists have explored the neurological basis of EI 
and relate it with the structure of human brain. According to neuroscientists, human 
brain has three major parts: 1. brain stem, which controls motor function, 2. limbic 
or emotional brain and 3. prefrontal cortex or rational thinking brain. According to 
biologists, prefrontal cortex (PFC-located near the front part of the head) is respon-
sible for cognitive functioning (e.g., problem solving, decision making, logical think-
ing etc) and the researchers state that the prefrontal cortex controls what decision a 
person makes when faced with an emotional reaction and also regulates anxiety.

However, limbic system plays a critical role in the activation of emotions like 
fear and love. While the limbic system is made up of multiple parts of the brain, 
the center of emotional processing is the amygdala, which receives input from 
other brain functions, like memory and attention. The amygdala is responsible 
for multiple emotional responses, like love, fear, anger and sexual desire and any 
damage to the amygdala can result in abnormal emotional responses or overstimula-
tion causes excessive reactions. The other parts of limbic system are hippocampus 
and hypothalamus that sends information to the amygdale and acts as a regulator 
of emotion, controlling levels of sexual desire, pleasure, aggression and anger. Thus 
limbic system (emotional center) is a pathway to prefrontal cortex (rational center). 
However, in a study on combat veterans from the Vietnam Head Injury Study, psy-
chologists also showed that any damage to prefrontal cortex hinders the perception 
and integration of emotional information, and damages the ability to understand 
and regulate emotions. Thus human brain plays a critical role in the decision mak-
ing under highly volatile and complex conditions and PFC and limbic systems acts 
as a unit to process emotional information and the subsequent decision making.

However, when the situation is emotionally volatile then it is more likely that 
decision can be made by the limbic system alone, without PFC processes the 
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information. According to evolutionary biologists, limbic system is a primitive part 
of the human brain and prefrontal cortex or neo cortex has evolved much later. 
Limbic system may create a tendency to spend and consume without any regard to 
the long term consequences, the addiction to instant gratification and the rejec-
tion of self denial and sacrifice, lack of patience and civility in society, micro term 
decision making by business and political leaders and on and on. Human brain has 
a capacity to process the emotional information faster than the logical informa-
tion. Therefore, under high stress condition, limbic system may react faster than 
prefrontal cortex. Decision made by limbic system is not necessarily based on facts 
and available information. So limbic system can keep you away from making a good 
decision.

Thus the reactions made by limbic system are necessarily originating from 
extreme emotions of love, greed, rage, jealousy or ego. One can understand the effect 
of limbic system on our behavior with a story from Mahabharata. When the war of 
Mahabharata was over; Ashwatthama (last warrior from Kaurav’s camp) planned an 
attack on Pandava’s camp at night. He wanted to please his commander, Duryodhana, 
with this attack or action. Ashwatthama butchered all five children of Pandavas 
in their sleep. This act of cowardness of Ashwatthama was not even approved by 
Duryodhana. In the entire story of Mahabharata, this act was highly criticized by 
those who have written a commentary on Mahabharata. The story depicts an example 
of human behavior under the influence of extreme emotions of rage, revenge and jeal-
ousy. In fact, the entire Mahabharata can be summarized into two emotions that are 
insult and revenge. Kaurav’s had hated Pandavas since their childhood days. Under 
the conditions of lust, jealousy, ego, greed etc. one can lose control over his behavior 
and may do sinful acts of harming weak or incapable person or animal or plants.

Another example of instinctual aggressive behavior is of a rape victim, a 23-year-
old woman, Jyoti Singh. While she and her male friend, were returning home on the 
night of 16 December 2012 after watching the film Life of Pi in Saket, South Delhi. 
They boarded the bus at Munirka for Dwarka at about 9:30 pm. There were only six 
others on the bus, including the driver. One of the men, identified as minor, had 
called for passengers telling them that the bus was going toward their destination. 
Her friend became suspicious when the bus deviated from its normal route and its 
doors were shut. When he objected, the group of six men already on board, including 
the driver, taunted the couple, asking what they were doing alone at such a late hour. 
During the argument, a scuffle ensued between her friend and the group of men. 
He was beaten, gagged and knocked unconscious with an iron rod. The men then 
dragged Jyoti to the rear of the bus, beating her with the rod and raping her while the 
bus driver continued to drive. A medical report later said that she suffered serious 
injuries to her abdomen, intestines and genitals due to the assault, and doctors said 
that the damage indicated that a blunt object (suspected to be the iron rod) may have 
been used for penetration. That rod was later described by police as being a rusted, 
L-shaped implement of the type used as a wheel jack handle (from Wikipedia).

In the court trial, four of the accused were executed to the death penalty on 20th 
March 2020. This incident is nonetheless is not less aggressive then incidence of kill-
ing children in sleep by Ashwathamma. This is not just one case of the rape of a girl 
rather clearly evident that “what people can do once they are under the influence of 
extreme emotions of “lust, violence and aggression” and unable to understand the 
long term repercussion of our own actions.

3.1 The concept of Amygdala Hijack

These two abovementioned case are a good evidence of highly charged 
emotional behavior when rational thinking is completely ceased. This is termed 
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by scientists as Amygdala hijack where in a person is involved to satisfy his/her 
immediate emotional urge without considering its long term impact on their career 
and life.

The amygdala hijack is an immediate, overwhelming emotional response with 
a later realization that the response was inappropriately strong given the trigger. 
Goleman [2, 3] coined the term based on the work of neuroscientist Joseph LeDoux, 
which demonstrated that some emotional information travels directly from the 
thalamus to the amygdala without engaging the neocortex, or higher brain regions. 
This causes a strong emotional response that precedes more rational thought.

Under normal circumstances, you process information through your neocortex 
or “thinking brain” where logic occurs. The neocortex then routes the information 
to the amygdala, a small organ which lies deep in the center of your “emotional 
brain.” On occasion, there is a short circuit whereby the “thinking brain” is 
bypassed and signals are sent straight to the “emotional brain.” When this happens, 
you have an immediate, overwhelming emotional response disproportionate to the 
original event. The information is later relayed to higher brain regions that perform 
logic and decision-making processes, causing you to realize the inappropriateness 
of your original emotional response.

Why does this happen? Hundreds of thousands of years ago this type of immediate 
emotional response served a purpose. Imagine you were out collecting food for your 
family. Along the way, you found yourself face-to-face with a ravenous, four-legged 
creature that also happened to be out looking for a snack. In this situation, your brain 
would waste no time in rational thinking. Thanks to the amygdala hijack, you would 
bust be thrown into a flight or fight response, and hopefully survive to tell the story.

In modern life, of course, we are unlikely to encounter ravenous, blood-thirsty 
beasts. We are, however, almost certain to encounter drivers that cut us off, disre-
spectful colleagues, children that misbehave, and countless other situations that 
may very well lead to the occasional amygdala hijack. So what to do to prevent the 
negative effect of amygdala hijack on our behavior and use the same to safeguard 
ourselves? The short answer lies in becoming more emotionally intelligent human 
being rather driven purely by emotions which have a strong biological origin on 
which you do not have direct control. Similarly, individuals who are high on EI can 
cope better with the problem of COVID-19 keeping a long term perspective in mind.

4. Managerial perspective and principles of decision making

The managerial perspective is based on the idea of managing emotions for the 
purpose of taking effective decision under highly stressful conditions. Managers, 
police officers, army personnel, doctors, and other fire fighter staff perform their 
job under tough conditions. So the concept of emotional intelligence is directly 
beneficial to them. To derive the principles of decision making for such profession-
als, let me share a case then discuss those principle for a better understanding.

4.1 Case study

It is the year 2008 when I was living with my family in MDI campus. My family is 
consisting of myself, mother, wife and a two year old son. My mother was almost 60 
and having a problem of high blood pressure. One day, she asked to me take her to a 
Doctor for the medical check up as she was feeling little anxious and nervous on that 
day. It was 9.00 am so I told her that I have a class at 9.45 am so we can go to see the 
doctor in the evening. She agreed for that and I came back from office at 6 PM and my 
wife also drove back to home. She was working in Siemens, located in IFFCO tower.
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We all drove to the doctor’s clinic and reached by 6.15 as clinic starts at 6.00 PM. 
The clinic is of Dr. Vinod Wadhwa in sector 14, just 2.5 KM away from our residence 
in MDI. The compounder put us in a queue and our number is 23. Since we went up 
there for the first time so did not know that patients can call over phone and can take 
a number. Since we have no other works so decided to wait and were watching televi-
sion. Our turn came at 8.35 PM after waiting more than 2 hours. Doctors had given 
enough time to see my mother and gave prescription. After the check up is over, I 
asked my mother to go downstairs and sit inside the car. In the meantime, I paid the 
bill and took receipt. While I came down and saw that my mother is standing outside 
the car and keys were left inside and it got locked. When I asked my mother then she 
said that first she sat inside but it was very hot inside (it was the month of June). So 
she came out and but did not know that it will got locked automatically.

Now I am really upset because we were stuck with doctor so long and now have 
to face this problem so I was feeling angry, upset, and irritated. So I stopped talking 
to my family and started thinking how to solve this problem. After a while I thought 
let me get a scale (one feet measurement) as many people told me that if you are in 
such a situation the car can easily be get unlocked using a scale. But I was not carry-
ing the scale so started looking for it in the market place. After 10 minutes I got one 
scale and tried to unlock the door putting the scale from the driver’s door. However 
I failed and then requested few more people if they knew to unlock the car using 
scale. But we failed; thereafter I realized that I was having a mobile phone so let me 
call Hyundai on road service person for help. When I called, he said that he will 
reach in 20 minutes. Its 9.10 PM and we waited for until 9.30 PM. When he reached 
and saw that he has got a similar scale and put inside the door and unlocked the car 
so easily. We were pleasantly surprised. I said thank you very much but he asked for 
200 bucks. I paid Rs 200 and drove back to home and reached home around 9.50.

It was bad evening as nobody was talking to the other and everyone was silent. 
My son was the happiest person as he got some extra hours to play around. My wife 
seems to be busy in looking after the kid but mother was looking upset and feeling 
guilty of making this mistake. After coming back, my wife cooked the meal and we 
ate and then went to bed.

Next day, when I was sitting in my office and working on a research paper, a sud-
den thought strikes me related to the episode of previous night. While I was strug-
gling to unlock the door, I did not realize that my house keys were in my pocket. I 
felt so bad for my inability to solve that problem more effectively as we all could 
have immediately come back to home on rickshaw and I could have taken the spare 
key to bring that car back. It was a simple and direct solution. Why I could not solve 
this problem more effectively and what went wrong with my cognitive capabilities? 
What principles of decision making you can derive from this case and highlight the 
biases (heuristics) in decision making? What are the managerial implications (lead-
ership and conflict management styles, employees’ health and well being, attitude 
of job satisfaction and commitment) of this case in organizational context?

4.2 Principles of decision making

4.2.1 Primary principles

1. Whenever you are upset, you should take a pause or relax.

I did not take a pause rather started feeling nervous, anxious and irritated that 
might have lowered down my problem solving capacity. Under such situation, 
we must relax before taking any decision. Otherwise we might suffer with a 
bed choice. This pause can vary from 30 second to few minutes.
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2. Whenever you are upset or irritated or nervous or happy, you should not take 
any decision.

I immediately took a decision to unlock the door using a scale without thinking 
of the availability of scale or competency to use the scale. So the solution that 
comes to our mind in a highly emotional situation may suffer with the cogni-
tive bias, called availability heuristic. Ultimately we take decision even under 
stress but the one which is easily available at the top of the mind. A rigors train-
ing may help developing such a heuristic based solution to work under a crisis 
situation.

3. Whenever you are upset, you can postpone a decision.

I did not postpone the decision even for 5–10 minutes. Are we comfortable in 
postponing the decision, sometime, leaders have to live without taking a deci-
sion. It means, not taking a decision, is also a decision. For example, when we 
receive a mail that puts an allegation on us then we quickly get nervous and 
want to send a quick reply to be relieved from our anger. However it does not 
solve rather aggravate the problem. Still if you have to take decision then apply 
following rule.

Case: Whenever I get a chance to meet a CEO, I often ask one question and that 
is, “what you do when you are upset at work?”

An interesting response I got from chairman and CEO of big business house is, 
“I do one thing that I do not take any decision and postpone all my meetings.” 
Then I ask, how do you manage your work if you postpone all your meetings? 
Rather answering my question, he had shown a red color diary in which he 
used to write, Ram, Ram, Ram. He said, “I keep writing Ram-Ram until my 
mind is at a complete peace. Once I feel peaceful then I call for all my meetings. 
But it is unlikely that I can take a good decision with a disturbed mind.”

4.2.2 Secondary principles

1. Define the problem using various perspectives in a given situation.

I have defined the problem partially, not holistically. Whether the problem was 
to unlock the door or how to go back to home? I could have also defined the 
problem situation how to get back to home. So If I would have thought of going 
back to home then the solutions would have come accordingly.

2. Do not jump to a solution rather think of alternative solutions.

I could have thought of several alternative solutions in that situation. First, 
I should have realized that I have never used a scale so it is unlikely that I can 
open the door. Second, I had a cell phone and could have called to on road ser-
vice person. Third, it was almost 8.50 PM so we could have taken the Dinner as 
we all were very hungry. Fourth, I could have also realized I have house keys in 
my pocket and we can go to home without a delay. But I could not think of these 
alternative solutions because stress narrows down our focus and makes less 
flexible to alternative one. The mind becomes less thoughtful and more rigid.

3. Do not get obsessed with one solution rather apply alternative ones to save 
time, energy or money.
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I spent almost 50 minutes on solving the problem using the scale although it was 
not a good solution. I could have directly opted for on road service solution to 
save time. But I got obsessed with my solution. The practitioners of management 
suggest that if you fail then fail quick and cheap. Nothing is wrong in accepting 
the failures but the wisdom lies in accepting the mistake and moving quickly to 
the next solution. However it did not happen because of volatility of conditions 
we are surrounded with that damage our intelligence and increase emotionality 
in terms of ego, lust, greed, rage etc. As emotionality goes up, rationality goes 
down. But if emotions are kept under control then rationality works better.

4. You can consult and talk to those who are not upset to seek their opinion on the 
problem.

Interestingly I did not seek any advice from my mother or wife rather acted 
on my own. Probably you may suffer with “ego syndrome” especially when 
you think you are the only one who is capable enough to solve and undermine 
the other’s talent. Due to cultural reasons, many times, man does not seek 
advice from their mother or wife or children. For example, Ravana has never 
accepted the advice of his wife, “Mandodari” though he knew she is correct 
in her arguments in suggesting that he should return Maa Sita to Lord Ram. 
But he chose to die rather adopting a flexible approach. Similarly, Krsna tried 
convincing Douryodhana to return the kingdom of Pandavas but he told Krsna 
that you forget five villages I will not give them even the land equal to the size 
of a needle. Ravana and Douryodhana were unable to switch to flexible ways 
to adjusting with the circumstance due to which they lost their glory, kingdom 
etc. The concept of power corrupts our thinking ability that is why Lord Krsna 
demonstrates that a king should leave the battle field if he is not well prepared 
to fight the battle. Similarly, Gandhari tried to convince Dhritrasthra to make 
Yudhister as the crown prince. But Dhritrastra was in a deep love with his son 
and always ignored his son’s mistake.

5. One should learn to regulate negative emotions in a stressful condition.

Moreover, I could have avoided blaming my mother for this problem. However it 
was just a mistake and any one of us can commit such mistake. Once you blame 
others the problem gets further aggravated. One should avoid blaming the team 
members during the time of crisis to prevent the breakup of the team. So when 
team fails one must take the responsibility rather blaming others. Even some-
times, the commander or the captain of an army/team knows that they may 
lose a war/match but they hide their fears and insecurities so that the soldier or 
team members should not feel discouraged. In a movie, “Life is Beautiful” father 
made the holocaust as a big game and hide his emotions in order to protect the 
innocence of his son. Hiding negative emotions is a wise idea under the crisis.

6. One should express positive emotions in a stressful condition.

Furthermore, controlling negative emotions are not enough; rather one should 
learn to express positive emotions to make the situation lighter. I could have 
suggested it as an opportunity to dine outside. Under worst circumstances 
of life, leaders should be able to create hope and optimism by using positive 
jargon or language e.g. We will win, Good Days will come, We are a great team 
etc. Leader should always trust their people and must use a positive language.
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Case: Controlling negative emotions and expressing the positive one.
Once I was talking to a CEO who had been the CEO of a public sector bank and 

the bank was not performing well. So his challenge is to transform it to make it 
profitable. He took an initiative and inducted high valued client on the board. In one 
of the meeting of the board, an old lady (high valued client) raised her hand and 
said “Mr. CEO, I think my money is not safe in your bank”. The entire board took 
a back and got silent. Nobody dared to say anything. Then the CEO said, “madam 
can you look at me” CEO is relatively a heavy weight person “do you think I can 
run away with your money.” She started laughing after hearing this remarks and 
kept laughing for a while and then she uttered that she thought her money is safe. 
Sometimes, CEO also understands the reality that the bank is not in a good position 
but it is his job to transform. So before he transform anything, he needs to learn to 
keep negative emotion under control otherwise team or organization may lose the 
morale or positivity. Be aware of your negative and other’s negative emotions and 
then regulate yours as well as others emotions.

Sometime, leaders know that no rational explanation of a problem can convince 
the people. Then they prefer to shape the emotions of their followers by cracking a 
joke or by telling a story or reciting a poem. Atal Bihari Vajpayi, former PM of India, 
used to recite a poem while he was not willing to share an opinion. In the world of 
leadership, shaping follower’s emotions is equally relevant task for which high EI 
leaders use all the tricks to keep them calm and quiet. Former PM Dr. Man Mohan 
Singh used to a keep a very plain facial expression not to disclose his feelings. 
Probably it is difficult to find a pic when he is smiling.

Case of a young police officer
It is another example on the importance of learning the expression of positive 

emotions. Once I got an opportunity to be the program director for a manage-
ment development program on leadership and motivation for the newly recruited 
Assistant Commandants of CRPF. The biggest training centre of CRPF is located 
in Kadarpur, Gurugram. After completing a session on emotional intelligence for 
leadership development, I assigned a task to them. The task was that after going 
back to the academy and each one of them has to call the parents over the phone and 
convey a “thanks” or a feeling of gratitude. They are also allowed to say anything 
positive. Out of 76 officers, most did not show a willingness and finding it a dif-
ficult task. So they asked for any alternative task should be given to them and some 
have asked the reasons for doing this task. So I told them that CRPF is an internal 
peace force and deployed mostly within the India, especially in highly violent and 
conflicting places e.g. Naxalities Area. In contrast BSF is deployed at the border and 
the enemy is known and defined, but CRPF has to work through the people of India. 
So they need to work carefully without hurting them. So I told them that you need 
to develop a good relationship with the communities in order to win the trust and 
protect them. For which you should learn to express the positive emotions and the 
best place is to learn from home. Finally they agreed and said we shall try it. The 
next morning, a sharing session was organized.

Next morning when I asked how has been your experience of sharing the posi-
tive emotions then most denied that they could not say anything special like thanks 
or gratitude. They perceived it as it was not an easy task for them, although they 
called their parent but could not convey their warm of feeling of love or gratitude. 
The conversation went on as usual like other days. We kept thinking of saying 
something positive to them. Out of 76, only 20–22 were able to convey thanks.

Here I quote the experience narrated by one of the officers and he said. 
“Yesterday when I went back from MDI, I was very firm that I should not miss this 
opportunity. However, I was little nervous. After taking dinner, I called at home 
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I spent almost 50 minutes on solving the problem using the scale although it was 
not a good solution. I could have directly opted for on road service solution to 
save time. But I got obsessed with my solution. The practitioners of management 
suggest that if you fail then fail quick and cheap. Nothing is wrong in accepting 
the failures but the wisdom lies in accepting the mistake and moving quickly to 
the next solution. However it did not happen because of volatility of conditions 
we are surrounded with that damage our intelligence and increase emotionality 
in terms of ego, lust, greed, rage etc. As emotionality goes up, rationality goes 
down. But if emotions are kept under control then rationality works better.

4. You can consult and talk to those who are not upset to seek their opinion on the 
problem.

Interestingly I did not seek any advice from my mother or wife rather acted 
on my own. Probably you may suffer with “ego syndrome” especially when 
you think you are the only one who is capable enough to solve and undermine 
the other’s talent. Due to cultural reasons, many times, man does not seek 
advice from their mother or wife or children. For example, Ravana has never 
accepted the advice of his wife, “Mandodari” though he knew she is correct 
in her arguments in suggesting that he should return Maa Sita to Lord Ram. 
But he chose to die rather adopting a flexible approach. Similarly, Krsna tried 
convincing Douryodhana to return the kingdom of Pandavas but he told Krsna 
that you forget five villages I will not give them even the land equal to the size 
of a needle. Ravana and Douryodhana were unable to switch to flexible ways 
to adjusting with the circumstance due to which they lost their glory, kingdom 
etc. The concept of power corrupts our thinking ability that is why Lord Krsna 
demonstrates that a king should leave the battle field if he is not well prepared 
to fight the battle. Similarly, Gandhari tried to convince Dhritrasthra to make 
Yudhister as the crown prince. But Dhritrastra was in a deep love with his son 
and always ignored his son’s mistake.

5. One should learn to regulate negative emotions in a stressful condition.

Moreover, I could have avoided blaming my mother for this problem. However it 
was just a mistake and any one of us can commit such mistake. Once you blame 
others the problem gets further aggravated. One should avoid blaming the team 
members during the time of crisis to prevent the breakup of the team. So when 
team fails one must take the responsibility rather blaming others. Even some-
times, the commander or the captain of an army/team knows that they may 
lose a war/match but they hide their fears and insecurities so that the soldier or 
team members should not feel discouraged. In a movie, “Life is Beautiful” father 
made the holocaust as a big game and hide his emotions in order to protect the 
innocence of his son. Hiding negative emotions is a wise idea under the crisis.

6. One should express positive emotions in a stressful condition.

Furthermore, controlling negative emotions are not enough; rather one should 
learn to express positive emotions to make the situation lighter. I could have 
suggested it as an opportunity to dine outside. Under worst circumstances 
of life, leaders should be able to create hope and optimism by using positive 
jargon or language e.g. We will win, Good Days will come, We are a great team 
etc. Leader should always trust their people and must use a positive language.
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around 10 PM, my father has picked the phone. He uttered the same sentence in 
Hindi, “ruko teri maa ko bulata hu” (wait, let me call your mom). Actually if I call 
at home and mother picks up the phone then we used to talk at length. However if 
father picks up then he used to say the same sentence and never talks to me. So I 
thought let me talk to my father today. So I said, do not call her. I phoned you only. 
He said, “mujse kya baat karni hai” (what do you want to talk to me). I said no I just 
wanted to share that we are attending an interesting training at MDI on leadership 
and motivation. So I thought of asking you, if you have got a chance to attend any 
such training while you were serving the Army (he was a JCO). But he did not say 
anything but I kept sharing and started feeling how to say thanks. After talking to 
him for 5–10 minutes, I realized, aaj nahi to kabhi nahi (if not today then never). So I 
told him the real reason of calling him. I said, “aaj aapki yaad aa rahi thi and mein jo 
kuch bhi hu aapki wajh se hu”. (I was missing you today and whatever I am because 
of you). Suddenly my father got silent and could not say anything and uttered one 
thing, “muje lagta tha ki tu apni maa se hi pyar karta hai, lekin ab mein chain se mar 
paoonga” (I thought you love your mom only, but now I can die peacefully). It seems 
he was crying on the other side then he kept the phone off. I realized that my rela-
tionship with my father is so distant. Thankfully mein kar diya tha (I did it).

The above case indicates son-father relationship is not that straight or simple. 
Mostly boys are comfortable with their mother but more neutral toward their father 
in their expression of positive emotions. But the moment you express a positive 
emotions, it breaks ice so easily. I shared this story at many platforms. One day 
another student of mine, Sachin Malhotra told me that his father has asked him 
to leave the house after a conflicting episode. He left his house and staying away 
from him for last two years. After listening to this story, he went back to home after 
finishing his part time class in MDI. He reached around 11 PM and called his Dad 
and said, “papa, sorry, meri hi galti thee us din” (it was my mistake on that day). 
His father reached to his house in the mid night, said pack up and get back to your 
home. It took 2 long years to realize that he can still say sorry. A simple sorry and 
thanks has a wonderful impact on our relationship.

An expression positive emotions and controlling negative emotions are of 
tremendous importance in the context of a team. Leaders should hone their skills to 
regulate emotions in self and others under a crisis situation.

5. Developmental and sociological perspectives

What is the difference between IQ and EI based on the developmental perspec-
tive? Psychologists believe that the development of IQ stops by the age of 17 while 
the development of EI is an unending process and remain active until the age of 45 
[4]. Does it mean that elderly people are naturally more emotionally intelligent?

It is not true that all elderly persons are emotionally intelligent because the 
development of EI depends not only on age but other attitudinal and dispositional 
variable. For example, married people might be more emotionally intelligent 
because of their ability to live in a relationship. Temperamental changes occur with 
new social experiences in the life. However the personality of an individual plays a 
central role in the development of EI. For example, the personality traits, e.g., open-
ness to experience, conscientiousness, extroversion, agreeableness and neuroticism 
[17] are closely associated with the development of EI.

Openness to experience is the degree to which a person is curious, original, 
intellectual, creative, and open to new ideas. Conscientiousness refers to the 
degree to which a person is organized, systematic, punctual, achievement-oriented, 
and dependable. Extraversion is the degree to which a person is outgoing, talkative, 
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sociable, and enjoys socializing. Agreeableness is the degree to which a person is 
affable, tolerant, sensitive, trusting, kind, and warm. Neuroticism (emotional 
instability) refers to the degree to which a person is anxious, irritable, tempera-
mental, and moody. Until a person demonstrates favorable personality traits 
required in order to develop EI skills than it is unlikely a person can grow to become 
an emotionally intelligent just because of biological age. In some case women are 
considered to be better emotionally intelligent than men because they are taught to 
be aware of any gender related exploitation or discrimination.

Development of EI through Role Modeling: The development of EI can take place 
by observing the behavior of emotionally intelligent people. So better to watch 
them and follow their behavior. In support I would like to narrate the following 
incidence.

5.1 An anecdote

Once I was traveling to Lucknow from Delhi to teach a course in IIM Lucknow 
in 2008. During my journey, I met two gentlemen sitting my both sides as I was on 
the middle seat. After a short while, we all started talking to each other, I noticed 
that both are elderly people, may be they are in their late sixties. One of them was 
a scientist and worked in CSIR and belonged to Lucknow. The other one was a 
businessman from Pune and going to Gola-Gokarnnath (a palce near to Lucknow, 
capital city of Uttar Pradesh) on a consultancy assignment for a sugar mill. Both 
had two sons and one daughter and all were married and well settled in their career. 
The scientist’s son did his B.Com from Lucknow University and went to US for 
his master and PhD. After a while I realized these two gentlemen are really very 
successful in their personal and professional life. So I could not resist myself by 
asking a personal question on parenting skills because my son was just 2 years old at 
that time. So I asked from both of them “what exactly you did to your children to 
make them so successful”. Immediately they both got silent. We stopped talking 
for a while. After couple of minutes both spoke the same sentence at the same time 
is, “sir humnein aisa kuch khas to nahi kiya, apni life mein hum log to kafi busy 
rahe” – We have not done anything great as we had been so busy throughout our life 
and did not realize when our children grew.

So I got the answer for my question. Parents do not do anything specifically but 
they grow by watching them as they had been busy so children also learn to be hard 
working. Thus it means the biggest influence children or subordinate have on their 
behavior is of their parents, teachers or the immediate boss.

For example, while talking to them, the scientist shared one incident where his 
(who is now assistant professor in American University) son used to ask “why do 
you often come late while other scientists from the same neighborhood come back home 
in time.” He tried to convince his son that he gets late in the office because of work. 
But he never understood this argument. Now his son is the assistant professor in an 
American university. So whenever he calls his son in USA, he asks where are you, he 
mostly says I am in office. Then he ask, what is the time, his son says 10 PM. Now it is 
his father saying, “beta ghar jaldi chale jaaya karo aur apni health ka bhi dhyan rakho” 
(my son you should go home in time). Thus he learned to be like his father. The big-
gest influence on the development of emotional intelligence is of our parents’ behav-
ior. Emotional awareness and emotional regulation both we learn from our parents.

5.2 Sociological perspective

Sociology is defined as a scientific study of social relationship in a society. 
Human behavior is directly impacted by all our relationship since the time of our 
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birth. So it should be inquired, what is the impact of social relationship on some-
one’s EI?

Parents, siblings, teachers and superiors (significant others) have a potential to 
directly shape our personality, attitude and behavior. What should be considered 
normal and acceptable in a given situation is verified based on our elder’s behavior. 
For example, if someone’s father had been an angry person who commonly demon-
strates anger by shouting and screaming then the children is more likely to accept this 
behavior as normal for their personal learning. At the same time, if someone’s father 
has been controlling the expression of his anger and simply remain cool and calm 
under highly emotionally charged situation then children are more likely to become 
like them. Emotionally intelligent parents inculcate the traits of emotionally intelligent 
person in their children while it is opposite in case of emotionally unintelligent parents.

The parenting style or leadership style of the superiors also influences the 
development of emotional intelligence among the children and subordinates. 
Parents or superiors, with high autocratic style, are more likely to suppress the 
expression of emotional expression among their children and their staff. However, 
democratic parents and superiors demonstrate an ability to listen to diverse ideas 
and give opportunity to their children and subordinates to take lead or initiatives 
and provide emotional support if they meet with failures. So children or subordi-
nates who are nurtured by democratic leaders are more likely to develop the traits of 
emotionally intelligent person.

We can take real life examples from the society. For example, Lord Krishna, 
Lord Mahaveer, Lord Buddha, Guru Nanak, Mahatma Gandhi are good examples 
of emotional intelligence at the spiritual level. If we watch their movies or listen to 
their stories it helps the development of EI skills in us.

In the field of corporate leadership, Azim Prem ji (owner of Wipro), Narayan 
Murti(Chairman of Infosys), Ratan Tata (chairman of Tata Group) all demonstrate 
emotionally intelligent behavior. Reading their autobiography and understanding 
how they deal with difficult situations will help designing our responses in various 
situations.

In sports, one can learn from the behavior Dhoni (captain of Indian cricket 
team who won ODI and T20 world cups), Dhyanchand (world’s best Hocky player-
has scored 101 international goals) etc. they all demonstrate the ability to remain 
cool and calm under the difficult conditions of a match and focus on the match in 
hand. Similarly the emotionally intelligent behavior is also demonstrated by Italian 
goalkeeper, Gianluigi Buffon. He always remains cool even under highly difficult 
conditions of a match. Buffon holds the record for the longest streak without con-
ceding a goal in Serie A history: over 12 league matches, he went unbeaten for 974 
consecutive minutes during the 2015–2016 season; achieving the most consecutive 
clean sheets [10] during that run.

In Indian politics, M.K. Gandhi, Atal Vihari Bajpayi, PV Narsimha Rao, 
Narendra D. Modi, all demonstrate the traits of emotionally intelligent leadership. 
They learn to be more tolerant, patient and decisive under highly volatile condi-
tions. In Indian movies, Amitabh Bacchan and Rajnikant are biggest epitome of 
emotional intelligence. Both are very hardworking and sincere in their profession. 
They demonstrate humility toward their young colleagues from films and cinema. 
Both are living an exemplary life.

Moreover one can also develop EI skills by watching movies. For example, Chak 
De India is a good movie to learn several EI skills of understanding and managing 
the emotions of his team member as the coach. A Movie titled as “Life is beautiful” 
tells a story of a man who saves the innocence of his son in Nazi’s camp. Another 
interesting movie is “12 Angry Men” that depicts how a jury member is success-
fully able to turn the decision of guilty to non guilty by remaining cool headed and 
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follows facts and data. Another interesting movie is “Gandhi” which shows several 
occasions where Gandhi has used his emotional intelligence in taking decision.

For example, Gandhi withdrew the non-cooperation movement in Feb 1922 
after the chauri chaura incident in which police station was burnt by the agitated 
crowed keeping in mind the non-violent nature of the movement. Before taking this 
decision, he has been shown that he is spending time all alone near to a temple and 
giving grass to a goat to regulate his emotions.

Some interesting source of learning for EI skills are autobiographies of people 
like Gandhi (father of India), Mandela (president of south Africa), Abram 
Lincoln (American President), Martin Luther King, Akiro Morita (Sony), Lou 
Gerstner(IBM), Jack Welch (GE), Jack Maa (Alibaba), Colonel Sanders (KFC) etc. 
who had been transformational leaders. In this context, Albert Bandura’s social 
cognitive theory and Tolman’s Latent learning theory are useful to learn from other’s 
direct and indirect experiences.

6. Conclusions

This article is exploring the relevance of the concept of emotional intelligence 
(EI) for people who are novice to this area. The empirical and conceptual articles 
are written for researchers and practitioner of management; however naïve people 
do not understand this field of EI. Thus this article is an attempt to simplify a 
complex relationship between human intelligence and emotions and clarifies how 
cognition should control affective processes and how affect can purify cognitive 
processes. Further, the article has also explained the evolutionary or biological 
basis of EI and also suggests that people are more prone to use limbic system 
under a crisis condition. Limbic system is more primitive in nature and prefrontal 
cortex has evolved much later among human beings. One should train his/her 
mind to take a pause or relax under highly chaotic or complex situations in life 
before taking any decision so that information should be well processed by rational 
centre of brain. Otherwise emotions can capture over rational thinking. All kinds 
of extreme emotions, love or hate, success or failure, attachment or jealously can 
completely ruin our thinking processes. Rational mind should regulate emotional 
processes but emotional processes should support rational mind to take a balanced 
approach. Hence article suggests few fundamental laws of decision making for 
the managers and practitioners of management. The chapter also suggest one can 
improve his/her EI skills by watching others’ behavior who demonstrates bet-
ter emotional intelligence in their personal life or at work. Role modeling can be 
an effective means for improving one’s EI. If someone does not understand the 
concept of EI by reading literature than at least one can observe others’ behavior, 
especially under crisis situation and can learn to remain cool, calm and composed. 
Many corporate and political leaders, film stars and sports persons demonstrate 
wonderful EI skills in their field of operations. EI is to be used rather just taught or 
discussed only.
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birth. So it should be inquired, what is the impact of social relationship on some-
one’s EI?
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fully able to turn the decision of guilty to non guilty by remaining cool headed and 
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Chapter 2

The Process of Emotional 
Regulation
Lorraine OB Madden and Rebecca Reynolds

Abstract

Emotional regulation is a developmental skill that everyone must learn. It is the 
ability for you to tune into, make sense of and control your own strong feelings. It 
affectively influences how well you can adapt to situations and events in your life, as 
well as how you navigate and adapt to the world. A lack of healthy emotional regu-
lation can lead one to become dysregulated. Two important phenomenon underpin 
our ability to regulate: emotional complexity and splitting. The more acknowledg-
ment and understanding that we give to our emotions (not just the thoughts in our 
mind but the feelings in our better), the more control and problem solving skills we 
can harness to sustain a good standard of personal well-being.

Keywords: emotional, regulation, dysregulation, process, mind, body

1. Introduction

This chapter aims to explore the process of emotional regulation:

• What is it?

• How does this impact us in different areas of our lives?

• How can we encourage the development of healthy emotional regulation?

• How do we know when we have gotten it right!?

We also want to encourage others to explore:

• What happens when difficulties with emotional regulation emerge?

• How do we re-regulate the body and mind?

Hopefully this chapter will answer these questions providing you with an over-
view of what is involved in the process of emotional regulation – so let us get started!

2. What is emotional regulation?

Emotional regulation is a phrase that doctors, psychologists, and even teachers 
and parents are using more and more. However even though it is something that 
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everyone is talking about, lots of people are confused in regard to what emotional 
regulation actually is.

From our perspective, emotional regulation is all about recognising, under-
standing, influencing, controlling and experiencing and expressing emotions. 
Researchers such as Fresco, Mennin, Heimberg and Ritter [1] have carried out 
research to the same effect, defining emotional regulation in a similar way. Other 
researchers have explained that emotional regulation can at times be unconscious, 
or conscious. That means that sometimes we are aware of what we are feeling, and 
sometimes we are not. Oftentimes, we can influence which emotions we have, 
when we have them, to what degree they are felt and how they are expressed [2]. 
However, sometimes we lose control of our emotions and we become what scientists 
call “dysregulated”. When this happens, individuals are typically less able to under-
stand, influence and control their emotions.

Emotions in themselves indicate how we feel about what is going on around us. 
They have a functional purpose; to notify us to the relevance of our concerns, to 
highlight to us what we consider to be important, what our needs and wants are in 
a given moment, and to help us navigate the world. Emotions exist on a spectrum 
for everyone; we all feel certain emotions to varying degrees, at different times. In 
other words, we can have a little or a lot of an emotion at any given time. The impor-
tance of developing an ability to internally regulate our emotional state has been 
well documented in scientific research. Emotional regulation is not just the process 
of acknowledging our feelings, but also understanding them to control them. This 
process of feeling, understanding and controlling our emotional state involves 
both the body and the mind, the physical state and our thought processes. Once 
an individual develops an understanding of what they are feelings, what thoughts 
they have and the possible triggers for these thoughts the feelings, then they can 
begin the process of self-regulation; the ability to regulate oneself and alter one’s 
own responses [2]. There is a positive relationship between how competent a person 
is regulating their emotional state, and how well they can adapt to both minor 
and major events in life. Those who are able to successfully tune into how they are 
feeling have a better change in being able to calm themselves down. Similarly, when 
a person understands the triggers for a particular emotion, then they will be better 
able to respond in a helpful manner. Let us look at this in a real life example.

A woman walks down the road, let us call her Alice. Alice sees a large dog com-
ing towards her and she begins to feel anxiety and panic setting in. She feels her 
heart rate increase and the blood rush to her face. She thinks “I’m feeling anxious 
because I was bitten by a dog last year on holidays, it is still affecting me”. Alice is 
able to rationalise her feelings in this moment. She successfully identifies how she is 
feeling and she links this feeling to a triggering experience. Alice them tells herself 
“That dog on holidays was an angry dog, and it was unusual that he bit a stranger. 
The dog in front of me now looks kind, and he is out walking on a lead with its 
owner. It’s unlikely that he is going to bite me”. Alice takes several deep breaths and 
says to herself over and over again “I’m going to be okay, just keep walking”. Alice 
uses deep breathing to control her feelings of anxiety, thus linking her body and her 
mind. Her heartbeat drops, and she responds in a way which is helpful – she passes 
the dog. This demonstrates the process of recognising, understanding, influencing, 
controlling, experiencing and expressing emotions. Alice successfully engaged in 
emotional regulation – going through each stage of the process.

On the other hand, unhealthy emotional regulation patterns also exist. 
Unfortunately, when unhealthy emotional regulation develops – sometimes called 
dysregulation, it can negatively impact a person. It can impact how people interact 
with others, how they connect with others on a deep or intimate level, and it can 
also impact performance at work or other areas in a person’s life. In other words, 
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the ability to regulate your own emotions is crucial to having effective and flexible 
responses, which influences how you deal with challenging situations in life [3].

Another concept in the area of emotional regulation is the idea of emotional 
complexity i.e. the co-occurrence of both positive and negative emotions simultane-
ously in the one individual [4]. This makes the topic of emotional regulation even 
more interesting (and complicated!) because people can have conflicting emotional 
states at the same time. People often have an easy time separating the good from 
the bad to divide them up, when actually they can exist together. For example, you 
could have a long-term relationship with someone who cares about you greatly; 
you have a nice time together, you have great memories and you have come to live 
together in a comfortable and safe home. But, this person also drove your car to 
work one morning and left a dent on the side of it. Healthy emotional regulation 
would look like someone who realises: it was probably a mistake, it is easily fixed 
and I do not believe that they meant to do it. Unhealthy patterns of emotional 
regulation now see this person as an inconvenience, that they care less about you 
and your belongings and that they do not care about stressing you out. Unhealthy 
patterns of emotional regulation can lead us to put certain things on pedestals and 
not others – without every questioning it. The reality is, good people can sometimes 
do “bad” things, and bad people may also sometimes do “good” things.

Emotional intensity also plays a role in the evaluation of one’s ability to regulate 
themselves. The intensity of your emotions relates to how you perceive your own 
emotions. Do not forget – the consequence must match the crime. Poor emotional 
regulation will have you feeling overly stressed about minor things, viewing small 
blips as massive problems and internalising stressful situations as more tiresome 
and threatening than they actually are. That’s the thing about seeing things as they 
“actually are” – the lens which will we look at life through is very much based on 
what we believe to be true, as conscious and independently thinking as human 
beings are, we do not always challenge these thoughts i.e. not all of your thoughts 
are true! Of course, at times, emotional intensity can be helpful to us; it gives us 
information about how we really feel about certain things. For example, if you felt 
more intense sadness at the passing of someone close to you, it is likely that you care 
deeply about this person and perhaps love them. Intense feelings give us a lot of 
information and it is our job to sieve through this information.

3. How does this impact us in different areas of our lives?

Having well developed or poorly developed emotional regulation skills can 
impact us in almost every area of our lives. As we all grow, to survive and function 
well in the world, we have to continue to progress with our own independence skills, 
otherwise referred to as our day-to-day adaptive skills. These skills include many 
different domains: communication skills, community use, leisure and social skills, 
healthy and safety, self-care and self-direction skills, and our work lives. As we list 
them, it can sound overwhelming, that we must continue to progress in all these 
areas of life all the time – but the thing is, it’s a gradual process, like taking things 
step by step. Healthy emotional regulation will allow us to continue to make prog-
ress where we need to.

Alongside the development of emotional regulation skills comes emotional 
literacy; the actual naming of the emotions that exist for us. Emotional literacy is 
like letter or word literacy – it is a way of reading and understanding emotions in 
one’s self and in others. Without it people struggle to understand what emotions 
they are having themselves and what other people are feeling. If difficulties in this 
area emerge, they will have a negative knock on effect on social interactions, which 
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in turn will negatively impact relationships. On the flip side, developing good 
emotional literacy will enable positive social interactions and healthy relationships.

Adults who generally describe their emotional states in clusters (e.g. feeling 
angry and frustrated) are said to have lower differentiation. Differentiation is the 
idea that we are precise and accurate when it comes to acknowledging, and describ-
ing, our own feelings. If we were to look at differentiation a different way: lets say 
our degrees of differentiation are not very broad i.e. we describe the majority of our 
lives events and situations using the words “happy”, “sad” and “annoying” – the 
more vague the differentiation and the more general our labels, the less information 
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in silence, enjoy listening to rain on the window, take part in yoga or daily stretches 
all are enjoying a real-life example of mindfulness. One of the least complex strate-
gies is deep breathing. This exercise is all about taking some time to breath in slowly 
into your stomach, breathe in four 7 seconds, hold for 2 seconds and breathe out for 
11 seconds. As the saying goes, “in for 7 and out for 11”. An example of a script to carry 
out a body scan exercise is below:

1. Take a seat or lie down on your back: let your legs relax and you arms fall to 
your sides. Settle yourself in a comfortable position and allow yourself to 
be still.

2. Let us begin by taking three large breath, in through the nose, and out through 
the mouth. Notice how your chest expands and contracts with every breath.

3. Now we feel relax, we are going to start to pay attention to other parts of the 
body. Let us go right to the bottom and start with your feet. They might feel 
warm or cold, restless, or calm, wet, or dry. Try your best to relax your fit now. 
If you are finding it hard to do, that is okay too.

4. Allow yourself to be still. At this very moment, there is nothing to do. Try to 
pay attention as best you can. If you find that is hard to do, just keep coming 
back to how your breathing feels.

5. Move your attention to your lower legs. How are they feeling? Heavy, light, 
restless, or calm? Do your best to give yourself a few moments of rest.

6. Start to move your attention up to your upper legs. Whatever you feel there, or 
do not feel, is fine. Just try your best to let them relax. If you feel wriggly, that’s 
okay, that happens.

7. Now move your attention to your stomach. It will always rise and fall as you 
breathe, like waves on the sea. You might feel something inside like hungry or 
full. You might even feel some emotion there too, like nervousness, sadness, 
excitement, or happiness.

8. Move your attention to your chest. Keep focusing on how it feels to take nice, 
deep breaths. Notice how your chest will rise and fall with every breath. If 
it is hard to maintain focus, that is okay. Just not ice how your breath feels in 
this moment.

9. Now bring your attention to your hands. There is no need to move them any-
where else right now. They might be resting on the floor, chair, or on your lap, 
stomach, or chest. Try relaxing them. Let your fingers go.

10. Bring your attention to your arms. Are they feeling heavy? Let go of any  
tension that is being held by your arms and let them feel calm, loose, and light.

11. Next, move your attention around to your back. Let is relax and sink into the 
chair or floor as much as possible. If you are finding it hard to focus, that’s 
okay. Just bring your attention back to your breath.

12. Move your attention to your neck and shoulders. Let your shoulders drop and 
release any tension that is being held in your neck.
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13. Now, move your attention to your face and head. Unclench your jaw if it feels 
tense. Relax your eyebrows. Allow your eyes to feel light. Whenever you feel 
yourself thinking about something else, just return to your body and breath.

14. Finally, spend the next few moments paying attention to your entire bod. How 
does it feel? If it’s easier, continue to pay attention to your breath. If it is time to 
wake up, gently open your eyes and sit for a few moments before deciding its 
time to move again.

It is important to remember that no matter what comes out from any of the 
above exercises, it is crucial to accept whatever that may be. The aim is to reach a 
stage in which you can understand your own emotions in order to control them, not 
to eliminate difficult feelings altogether. All feelings are normal, and not all feelings 
need to be acted on. If you find yourself saying you should or should not feel a certain 
way – then it might be important to rephrase your narrative to this is how I feel, how 
can I help? Being honest about how you feel will allow you to tune into your own 
thought patterns; where does your mind drift off to when you allow it? Gently ask 
yourself, are these negative thoughts helpful? Do I give enough airtime to my posi-
tive thoughts? And are all these thoughts true?

5. What does healthy emotional regulation look like?

On the ladder of emotional regulation, acceptance of the emotional experience is 
step one. Acknowledge the feelings that are occurring. Less acceptance in the pres-
ent moment can lead to less clarity about the nature of their current well-being, the 
situation that is occurring around them and the degree to which the individual can 
cope with it. By not fully understanding what is occurring emotionally, individuals 
will therefore feel less empowered to have any perceived control over the situation 
at all, let alone feel as though they can alter how the emotional experience plays out. 
There is motivational information to be found among our emotions. Our emotions 
often show us what is important to us, how we feel about ourselves and others and 
what we care about. For example, if we go to a new place that we have never been, 
and out gut feeling leaves us unsure if we would like to stay or not, what we could 
actually be feeling is fear, lack of security and discomfort. Our inner emotions guide 
us to that realisation.

There are two strategies that can help us emotionally regulate: preventative, and 
responsive strategies. A preventative strategy is when we try to modify what type 
of emotion we will experience and how much of it will occur before the onset of 
the emotion. We implement this my deciding who and what we give our energy to. 
Lending energy to situations that are not helpful to our well-being is literally hand-
ing over our brain power to that very thing. It is often helpful to take a step back and 
observe all facts in a situation before we react, without absorbing.

6. Observe, not absorb

Responsive strategies are used when a trigger has occurred and the emotion has 
already kicked in. They are used after the fact – to help tone down the intensity of 
the emotion, curtail it’s manifestations or to eliminate it entirely [2]. The healthiest 
type of emotional regulation is the honest kind. As a society, we often feel we need 
to conform to how emotions should look i.e. “display rules”. This is the idea that we 
feel one thing internally, and display something entirely different externally; either 

27

The Process of Emotional Regulation
DOI: http://dx.doi.org/10.5772/intechopen.96195

a different emotion entirely that does not match, or an impaired version of how 
we feel as to behave and appear at a “socially acceptable” level of that emotion. For 
example, it may be socially accepted and welcomed that we are visibly very happy 
while out in public, in fact, this can be contagious for others, but it may not be 
viewed as positively to be upset in public. For us all, we feel that there is a time and 
place for specific emotions. However, when the line is crossed from not expressing 
an emotion, to not acknowledging it at all, that’s when the process of dysregulation 
can begin.

7. What happens when difficulties emerge?

Emotional dysregulation occurs when an individual is unable to control  
their emotional responses to specific events or environments. A prolonged period 
of emotional dysregulation can present as excessive sadness, fear, or irritability, to 
give some examples. A presence of dysregulation has two main indicators: height-
ened emotional reactivity and psychological splitting [3]. Emotional reactivity is 
how responsive we are to an event, how intense our response is and how quickly 
we can return back to regulation once we have reached our peak. Splitting then, 
is the phenomenon that describes how emotionally dysregulated people fail to see 
the good in the bad, and the bad in the good. It is a defence mechanism that allows 
individuals to categories themselves and others as either “good” or “bad”. By sorting 
and labelling in this way, individuals are unable to see themselves and others in 
their entirety; as their whole being. The process of splitting can result in some high 
and taxing emotional costs such as major mood swings and erratic and volatile 
emotional states [3].

Emotional dysregulation can cause psychological discomfort. When we inves-
tigate our emotions i.e. when we feel upset, anger, disappointment or emotional 
hurt, we tend to act impulsively. This act of impulsivity is commonly known as the 
‘fight-or-flight’ response. Pairing this response with a heightened emotional state 
can cause us to overreact. This overreaction is emotional reactivity. The difficulty 
emerges when we go beyond the point of easy and minimal-effort emotional 
regulation, and we may say or do things that we eventually come to regret. This 
regret usually makes its way to the surface once our emotions have come back down 
the reactivity scale i.e. when we no longer feel such heightened emotions, or our 
perception of certain situations change. When our views and feelings on a situation 
in the present moment do not match how we reacted previously, this can in turn be 
very uncomfortable for ourselves and those around us. Those who have not learned 
how to regulate their emotions can be characterised as being highly emotionally 
sensitive. This causes difficulty for the individual to understand their emotional 
experience and possess and utilise skills that can minimise and retrieve emotions 
back to their baseline.

8. Re-regulating the body

Gratz and Roemer [5] acknowledge that one set of beliefs or attitudes in 
relation to emotions – the willingness to accept emotional experience – is an 
important aspect of emotional dysregulation [6]. Our mind and our bodies are 
connected, so we need to feel better in our minds and our bodies in order to be 
happier. In our bodies, we use our senses to take in information. There have  
been four different types of emotional regulation strategies outlined by  
Ochsner and Gross [7]:
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1. Situation selection/ modification to modify appraisal inputs or cues regarding 
emotional situations

2. Attentional deployment to focus on some cues more than others

3. Cognitive change to change the meaning of cues

4. Response modulation to control the manner in which an emotion is 
 expressed [3].

Re-regulating the body begins with breaking old habits. It is important to talk 
about your own feelings throughout the day to a trusting other, or if kept personal, 
write them down in a journal as a mindfulness practice. Explicitly label your own 
emotions; this can be done in very simple statements to others or into yourself. Allow 
yourself to accept your own emotions, and the mental and physiological response 
to these emotions. Try to be gentle, and show yourself compassion during this time. 
This also goes for when you respond to your own emotions – do so with kindness. 
Positive affirmations can help with the thought process of the emotion, and physical 
experiences can help ground the body. Once you have been honest about how you are 
feeling, the journey of problem-solving can begin. Encourage yourself to think of 
several different ways of responding to a problem and then brainstorm through each 
of the possible outcomes as consequences of the various courses of action.

9. Summary

Generally speaking, a child with typically developing social and emotional (regula-
tion) skills is able to relate to and interact with peers and adults, and express them-
selves in an age appropriate manner. For a young child, this involves actively seeking 
out family and friends, initiating interactions with them, and responding appropri-
ately to social advances. Actively engaging in peer relationships is also a key component 
of social–emotional development for young children, which involves an ability to play 
with other children and siblings. At this age, children learn how to express their emo-
tions using facial expressions, their voice and their body, and they begin to understand 
and respond to the emotions of others [8]. Continuing into adolescents, teenagers with 
positive emotional regulation habits can bounce back quicker and more efficiently 
from stressors, form positive friendships and romantic relationships and reach goals 
that require more of their own independence skills. These individuals grow up to be 
independent, stable and achieving adults. They trust their own abilities and problem 
solving competencies, they have a good standard of self-worth and adapt functionally 
to various situations and contexts.

To recap, the steps of the process of emotional regulation are as follows:

1. Recognise and acknowledge the thoughts in the mind and feelings in the body

2. Label them – as accurately and descriptively as possible

3. Take some time to feel through what you are experiencing, by using your 
grounding and mindfulness techniques at this point

4. Begin to think about problem solving – be careful to not act irrationally or 
too quickly. Take time to think about the various courses of action that can be 
taken, and the consequences of each.
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Chapter 3

Emotional Intelligence, 
Identification, and Self-Awareness 
According to the Sphere Model  
of Consciousness
Patrizio Paoletti and Tal Dotan Ben-Soussan

Abstract

While emotion and cognition were previously considered separate concepts, 
current research demonstrates an interplay between them. In the current chapter, 
we discuss the importance of the body in relation to emotional intelligence (EI) and 
executive functioning. In particular, we address a specific movement meditation 
called Quadrato Motor Training (QMT), which has been shown to enhance emo-
tion regulation and neurocognitive functions. We then examine the importance of 
emotion regulation in the context of the Sphere Model of Consciousness (SMC) 
and related neurocognitive studies. The SMC is a neuro-phenomenal model of 
consciousness based on three main axes: Emotion, Time, and Self-Determination. It 
presents all phenomenal experiences in a sphere-shaped matrix, aiming to account 
for different interactions among the axes. Through this model, the processes leading 
to improved EI can be framed in a general theory of consciousness and described 
in relation to the three axes. We discuss three key concepts in relation to the SMC: 
(1) EI; (2) identification, namely excessive self-involvement or feeling caught up 
by experience (3) self-awareness, or awareness and management of ongoing inner 
processes.

Keywords: emotional intelligence, regulation, executive functions, attention, 
Sphere Model of Consciousness (SMC), Quadrato Motor Training (QMT), waiting, 
identification, self-awareness

1. Introduction

Emotional Intelligence (EI) is a relatively new concept, related to emotion and 
cognition [1], which has been defined as the ability to (1) perceive accurately, 
appraise, and express emotion; (2) access and/or generate feelings when they facili-
tate thought; (3) understand emotion and emotional knowledge; and (4) regulate 
emotions to promote emotional and intellectual growth [2]. Emotional intelligence 
plays an important role in daily life and can significantly impact our own quality 
of life and that of those around us [3]. However, relatively little is known about the 
cognitive processes underlying EI, and about how EI can enable better management 
of cognitive resources.
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In the present chapter, we aim to address the cognitive processes underlying EI 
and to suggest new ways to improve it. To this end, we attempt to place the building 
blocks of EI in the wider context of a model of embodied consciousness. In addi-
tion, we look at an example of EI “in action,” namely, a specific movement medita-
tion, to further investigate embodied consciousness and executive functions.

2. Emotion and consciousness

Many scholars view emotion and consciousness as conjoined (e.g., [4–8]), since 
each conscious state is endowed with some form of emotion, to the point that even 
the perceptual representation of everyday objects carries subtle affective tone [9]. 
Research indicates that emotions are manifested by physiological, cognitive, and 
behavioral changes [10], and that they can have both positive and negative valences 
[11]. If, for example, you are given an unexpected gift, you will probably be sur-
prised. Your surprise will be expressed at three levels: physiological (e.g., acceler-
ated heartbeat, which in different circumstances and interpretations can have either 
negative or positive valence); cognitive (e.g., thoughts about the person who gave it 
to you and maybe the reason why), and behavioral (e.g., impulsively open the box).

It is therefore generally agreed that emotional states bear two important phe-
nomenal features, one mental and the other bodily. Schachter and Singer [12], for 
example, described emotional experience as a combination of general arousal and 
cognitive attribution regarding the cause of this arousal. Similarly, Damasio [4] 
views emotional experience as a combination of sensory changes that occur in the 
viscera and internal milieu (which he calls emotions) and the mental image of these 
sensory patterns (which he calls feelings). Similarly, Lambie and Marcel [5] define 
any emotional state as the combination of readiness for action (and its representa-
tion) and evaluative description (a mental representation). The first includes 
neural and somatic systems that are activated in response to stimuli, the second 
is an appraisal that leaves a record of how one’s concerns, or one’s self, have been 
affected. These theories, by linking together bodily states and cognitive features to 
explain emotions, create a body-emotion-mind triad (see Figure 1).

Figure 1. 
Adapted from [13, 14].
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3. The cognition-emotion-bodily motion triangle

To date, as noted above, EI has mainly been examined in the context of emotion 
and cognition. Yet, given that the body also has an important part in embodied 
cognition and consciousness, it should be considered part of the equation [13–15]. 
Our simplified model (see Figure 1) links the three trajectories of bodily motion, 
cognition, and emotion, to indicate their interdependent contribution to the 
enhancement of self-awareness, which is considered the basis of EI [14, 16].

Each of these three trajectories has been linked to increased neuronal synchro-
nization, which in turn is considered a marker of brain integrity, and connected to 
enhanced moral problem-solving, greater emotional stability, peak experiences, 
and flow [17, 18]. In fact, neuroscientific studies have demonstrated that our brain 
can be regarded as fragmented, and that increased neuronal synchronization 
can enhance internal integrity [17]. This is especially the case within the alpha 
(8–12 Hz) band, which is related to cognitive flexibility, attention, and self-aware-
ness [19, 20].

In the past, each trajectory has been examined separately in relation to neuronal 
synchronization: the connection between enhanced neuronal synchronization and 
cognitive change [21] and consciousness [22, 23]; the connection between increased 
neuronal synchronization, consciousness, and dopamine secretion following men-
tal training [24]; and the importance of awareness and being embodied to awaken 
consciousness [25].

Considering the importance of embodied cognition and consciousness, to sug-
gest new ways for improving EI, we now move on to examine a specific movement 
meditation practice called Quadrato Motor Training (QMT). QMT has previously 
been investigated from molecular, electrophysiological, and psychological perspec-
tives, and has been found to improve perception of time and self-regulation of 
affect, and to enhance neuronal synchronization [26].

4. EI in the body: the case of quadrato motor training

QMT is a sensorimotor training protocol that is conducted on a 50 × 50 cm 
square placed on the floor (see Figure 2), and requires smoothly executed, goal-
directed behavior in response to verbal instructions separated by short varied 
interstimulus intervals (ISIs), which are known to increase the duration of attention 
[27]. “Active waiting” is defined as the general state required of a QMT practitioner. 

Figure 2. 
Quadrato Motor Training (QMT). A. A graphical illustration of the QMT platform. B. A participant 
performing QMT (on the Quadrex electronic platform), stepping in response to a verbal command.



The Science of Emotional Intelligence

32
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The practitioners is required to either produce or inhibit a motor response in the 
Quadrato space (which has four corners named 1–4) based on specific verbal 
instructions (e.g. “1–2,” which leads the practitioner to take a step forward from 
corner number 1 to corner number 2; or “1–1” in which the practitioner should 
inhibit the impulse to move and wait for the following instruction).

Thus a main feature of the QMT is inhibitory control needed to make a decision 
related to the instruction, as well as required in continuing to the following instruc-
tion rather than stopping when a misstep occurs [28]. This type of inhibitory con-
trol is directly related to the ability to regulate emotions through attention when, for 
instance, a mistake occurs or a distracting thought or inappropriate emotion arises, 
requiring “active waiting” [29].

As we will see in more detail in Section 5.3, attention control and attention shift-
ing, modulated with an optimal difficulty level, can allow practitioners to be more 
‘body-centered’ and thus closer to a state of flow (see Section 5.4).

Diamond and Ling [30] have claimed that practices aiming to improve cognition 
in general, and executive functions in particular, must not only recruit cognitive 
resources but challenge them continually. Combining different skills appears to be 
beneficial, as evidenced by research indicating greater improvements in executive 
functioning as a result of combined cognitive, physical, and emotional engagement 
[31, 32]. Diamond and Ling [33] further found that, compared to conventional 
exercise, the addition of embodied mindful practices like QMT results in greater 
improvement in executive functions. QMT-induced gains in ideational flexibility 
likely result from motor and cognitive inhibition acquired through the cognitively 
engaging motoric practice. We discuss this important topic, and its relationship 
with attention, below in 5.3 and 5.4.

QMT has further been found to enhance self-efficacy [34, 35] and affect balance 
[34], which are both closely related to higher-order cognitive functions and self-
regulation [36, 37]. The acquisition of emotion regulation abilities, one of the main 
features of EI [1], is considered a critical developmental milestone. Emotion regula-
tion is closely related to attention [38, 39] and contributes to a healthy lifestyle [3].

For example, emotional stimuli can modulate the time course of temporal 
representations. In the context of QMT, this could suggest that the required emo-
tion regulation (e.g. the necessity to deal with uncertainty and the fear of making an 
error, call yourself back and go on with the QMT session when making a mistake) 
could be related in a way to temporal precision essential in the task.

Noteworthy in this context is the fact that studies report improved emotional 
regulation [40] following different mental attention training regimens, in parallel 
to activation in neural areas that are closely linked to motor learning, including the 
cerebellum [41–43]. When the cerebellar timing function is disrupted, the informa-
tion processing stream becomes desynchronized, which can lead to a range of psycho-
pathological conditions [44]. Enabling or actively stimulating cerebellar oscillations 
through specifically structured sensorimotor training, such as the QMT, can normal-
ize cerebellar activity and therefore enhance emotional and cognitive functions [23].

In the following section, we detail the connection between state of awareness, 
attention, flow, and increased emotional well-being, utilizing the Sphere Model of 
Consciousness.

5. The sphere model of consciousness

The Sphere Model of Consciousness [45] offers a symbolic representation of the 
phenomenology of consciousness based on the geometrical properties of spatial 
coordinates within a sphere (see Figure 3).
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Each axis of the SMC represents the deployment and polarity of an aspect of 
experience. The central place in the sphere represents an equilibrium point of the 
three axes of time, emotion and self-determination [45], and it is regarded in the 
model as a state of “Overcoming the Self,” that is, a state of neutrality and detach-
ment from the usual experiences of future-past (time axes), pleasant-unpleasant 
(emotion axes) polarities of the Narrative self, as well as of the more embodied 
Minimal Self [45, 49]. Briefly, the Minimal Self has a short temporal extension 
and is endowed with a sense of action, property, and first person nonconceptual 
content, while the Narrative Self involves personal identity and continuity through 
time and includes conceptual content. Overcoming of the Self constitutes a third 
state designated by the SMC, in which all sense of self disappears.

With this model as a foundation, we can now deepen our discussion of the emo-
tion axis and its interaction with the other two axes.

5.1 Emotion axis and the conditioning of emotions

According to the SMC, the possible interactions between the emotion axis and 
both the time and self-determination axes express all the phenomenology of emo-
tional experience. Autobiographical experiences do not exist as a neutral recording 
of a set of perceptions, nor does the brain normally produce emotionally neutral 
predictions. Rather, these recordings and projections inevitably have a certain 
emotional coloring [4–8, 45, 49]. Even in the case of emotions, there is a crucial 
interpretative function, which might be related to EI.

As noted above, several proposed models converge in describing an interpreta-
tive process that is integral to emotional experience. This interpretative process, in 
the case of emotions, is based on two polarizations: pleasant versus unpleasant and, 
from a psychological viewpoint, reward versus punishment (Figure 3). In fact, both 
reward and punishment are characterized by a specific brain system, and can rein-
force behavior and perception [50, 51]. Experiential avoidance is related to punish-
ment/reward system, and is namely a set of strategies aimed to control and/or alter 
internal experiences (e.g. thoughts, emotions, sensations, or memories) [52] which 

Figure 3. 
The Sphere Model of Consciousness (adapted from [45–48]).
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may provide a way to enhance EI abilities and neuronal changes, and thus perception 
[53]. To apply strategies aimed at controlling and/or altering our internal experi-
ences, the following abilities are necessary: (1) to perceive accurately, appraise, and 
express emotion; (2) to access and/or generate feelings when they facilitate thought; 
(3) to understand emotion and emotional knowledge; and (4) to regulate emotions 
to promote emotional and intellectual growth [1].

5.2 Identification as a lack of self-determination

According to SMC, the intersection of the time and emotion axes produces a 
two-dimensional flat, circular and repetitive life in which the repetition of experi-
ence is due to the dependence and the need for gratification, conditioned by the 
interaction between emotional memories and projective experiences (Figure 4).

Dependence and need for gratification can each be seen as a lack of EI, which 
results in a phenomenon that bonds together emotion and attention in what is 
called, in this model, “identification” [54]. Visually speaking, identification is 
represented in the SMC as the “decentralization” of the central point of the sphere 
that takes place when the third axis is not involved in the experience.

If self-determination (vertical axis) is not involved through intentional sus-
tained attention, the intersection will be expressed only by the first two axes, time 
and emotion, and the intersection point can be “decentralized” and conditioned 
through identification with memories and emotion. For example, if a person’s mind 
is projected to a past unpleasant memory, it would be placed in the model at an 
intermediate point between the past and the unpleasant polarities (see Figure 5).

In terms of the SMC, identification is described as an imbalance along one of 
the axes. Attention is identified, from time to time, with elements of the past or the 
future that are connected to emotional experiences, aspirations, or values, but it is 
rarely divided between these elements and something else [15, 48]. In this regard, a 
refinement of the concept of absorption is required, especially in differentiating it 
from the concept of identification.

5.3 QMT, SMC, attention and self-awareness

As mentioned above, QMT is a sensorimotor training protocol that is conducted 
on a 50 × 50 cm square, and requires smoothly executed, goal-directed behavior 
in response to verbal instructions separated by short varied interstimulus inter-
vals (ISIs).

Posner and Petersen [55] have defined attention as a complex cognitive system 
encompassing three independent but related networks: (1) alerting, (2) orienting, 
and (3) executive control, heightening (1) internal awareness, (2) focus towards 
selective and salient inputs, and (3) towards conflict resolution and facilitating 

Figure 4. 
The “flat life” in which the repetition of experience cycles is determined by the interaction between emotional 
memories and projective experiences; that is, a circuit that moves between dependence and the need for 
gratification. Adapted from [45].
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deconstruction of habitual responses, and planning, error detection, decision-mak-
ing, and novel-response formation, respectively. In relation to this, it is important 
to note that the cerebellum and the prefrontal cortex are preferentially activated 
during difficult and/or new tasks that require our full attention, and they are less 
activated during tasks in which the ‘automatic pilot’ is satisfactory [56, 57].

In fact, training to improve attention through mental practice and verbal label-
ing might recruit emotion regulation processes associated with the prefrontal cor-
tex. Consequently, training might disrupt or inhibit automatic affective responses, 
diminishing their intensity and duration [58, 59].

Utilizing Posner and Petersen’s [55] model of attention as a theoretical frame-
work, we suggest that it is valuable to add attention control and attention shifting, 
at an optimal effort level, to physical training paradigms, in a way which can allow 
practitioners to be more ‘body-centered’ in a state of flow (see Section 5.4) empow-
ering increased creativity, motivation, and enjoyment [18, 21].

Particularly in the context of movement meditations, it is worth mentioning 
that attention is known to alter the appearance of objects and can affect facial 
attractiveness [60] and emotional information [39, 61, 62]. Studies suggest that 
attention levels (i.e., automatic, identified, focused, or divided, [15, 48, 54] and 
related brain frequencies and states can significantly alter emotional and cognitive 
 perception [53].

More specifically, by working with the minimal bodily self through paradigms 
like the QMT, which require us to be present in the current moment, we can 
enhance emotional regulation and in turn increase EI. The tasks required of QMT 
practitioners involve time perception and timing [63, 64], emotional regulation 
[29], and the capacity to enhance self-determination through attention [65]. 
Keeping in mind that the central point in the sphere is thought to represent an 
equilibrium state in which attention is divided between extrinsic and intrinsic 
stimuli [45], it is notable that QMT requires intentional division of attention 
between the internal object - the body - and external surroundings, as well as 
sustained attention; together, these might lead to enhanced self-awareness, in which 
the somatic focus is mediated by alpha modulation. This can lead to sensitization of 
practitioners, allowing them to better detect and regulate when the mind wanders 
from its somatic focus [21, 66]. Bringing the self to the current bodily state, which 
is not projected by the Narrative Self to previous memories of the past, nor to future 
projections, might allow us to become self-aware of those memories and projections 

Figure 5. 
(A) The balanced condition, in which all three axes meet at the center of the sphere. (B) A unbalanced 
condition, in which the intersection is only between the first two axes, that of time and emotion axes, and no 
intentional self-determination (depicted by the dotted lines symbolizing the state of lack of voluntary activation 
of the self-determination. Adapted from [54].
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and consequently free ourselves from their conditioning. As we will now see in 
detail, body-centering could be related in QMT participants to the ideational flex-
ibility that we mentioned in paragraph 4.

5.4 QMT, attention and flow

The improvement in ideational flexibility could have occurred because QMT 
was more engaging than the tasks performed by control groups (verbal and simple 
movement trainings, [21]), allowing participants to become bodily-centered in 
a state of flow [67]. Flow can be defined as “a state of high attention occurring 
during active performance. It is characterized by high creativity, as well as excellent 
emotional, cognitive, and motor performance” [21, 67, 68]. In addition, previous 
studies demonstrated that positive emotions, as compared to negative emotions, are 
associated with enhanced divergent-thinking [69]. Furthermore, increased cogni-
tive flexibility and creative thinking are associated with positive emotion, possibly 
reflecting a change in selective attention [70]. Flow is closely related to self-
actualization “peak experiences,” described by Maslow as memorable experiences 
of happiness, fulfillment, and achievement that create a feeling of realizing one’s 
human potential [18, 71]. More recently, Csikszentmihalyi [72] defined flow by “an 
almost automatic, effortless, yet highly focused state of consciousness” (p. 110). 
Thus, in accordance with Dietrich’s [18] claim that “only through the circuitous 
route involving actual behavior can the explicit system come to embody an implic-
itly learned skill” (p. 754), by increasing the connection between the Narrative and 
Minimal Selves, we can we improve self-awareness and, in turn, emotional regula-
tion. Additional supporting evidence, although indirect, comes from the similarity 
between the electrophysiological correlates of creativity and those of flow and exer-
cise; namely increased frontal alpha activity [18]. Indeed, a significant correlation 
between increased bilateral frontal alpha coherence and cognitive flexibility [21].

According to the SMC, self-awareness can be visually represented as a relation-
ship between on one hand mind contents placed along the axes (polarities of time, 
emotion and self-determination) and, on the other hand, the concentric circles 
of the selves, that is how mind content are experienced in connection with which 
dimension of the self. The highest degree of self-awareness is represented as an 
equal relationship between the periphery and the center of the sphere, named 
consciousness-as-such. Based on the SMC, we hypothesize that an equal rela-
tionship between consciousness and contents can be reached only intentionally. 
Intentionality is needed to produce divided attention [15, 48, 54], which is needed 
to manifest an equal relationship between consciousness and contents. In psycho-
logical research, self-awareness is often considered an expression of EI because 
emotional ability is required in order to detach from emotional experiences, to 
observe them and become self-aware, as discussed by Salovey and Mayer [1]. In 
their model, there are four EI abilities that require self-awareness and lead to it.

6. Conclusion

Mayer, Caruso, and Salovey initially defined EI as the “ability to recognize the 
meanings of emotions and their relationships, and to reason and problem-solve 
on the basis of them” ([73], p. 267). In their view, EI “is involved in the capacity to 
perceive emotions, assimilate emotion-related feelings, understand the informa-
tion of those emotions, and manage them” ([73], p. 267). Later, they discussed the 
“capacity to reason about emotions, and of emotions to enhance thinking,” noting 
that “EI “includes the ability to accurately perceive emotions, to access and generate 
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emotions so as to assist thought, to understand emotions and emotional knowledge, 
and to reflectively regulate emotions so as to promote emotional and intellectual 
growth” ([74], p. 197).

All of these abilities are grounded in self-awareness [14, 16]. One of the most 
interesting things detected by research on self-awareness is the common illusion 
that have it, also in the case of its absence [75]. In fact, there is a significant discrep-
ancy between participants who believed themselves to be self-aware and those who 
were actually found to be self-aware [75]. When we see ourselves clearly, we are 
more confident and creative, make sounder decisions, build stronger relationships, 
and communicate more effectively. We are also more likely to be honest, to be better 
workers who get more promotions, and to be more effective leaders with more satis-
fied employees and more profitable companies [76–78]. It is therefore extremely 
important to investigate how self-awareness and EI in general can be improved.

As illustrated by the case of QMT, specifically tailored movement meditation 
trainings can be effective in improving self-awareness, and consequently cogni-
tive and emotional regulation throughout the life span, encouraging harmonious 
development of attentive and motivated minds in healthy bodies. This, in turn, is an 
essential requirement for personal and social well-being.

The SMC provides an overall framework through which we can describe the 
processes involved in improving self-awareness from a neurophenomenal perspec-
tive [45, 54, 65]. Accordingly, inner experiential self-awareness phenomena related 
to meditative practices like QMT, as well as still meditation, can be represented 
in terms of Time, Emotion, Self-determination and, most importantly, proximity 
to the center of the sphere. Moving toward the center of the sphere means mov-
ing from the more projective dimension of Narrative Self, in which rumination is 
related to DMN activity, to Minimal Self, in which we are more connected to the 
present through the body. Being present to oneself is a prerequisite condition for 
enhancing awareness of emotions and the ability to regulate them. The SMC has 
an educative element, as it provides the practitioner with visual feedback with 
respect to an inner position and, eventually, a way to move from it toward the 
center [45, 54, 65].

In turn, these findings may also have practical implications for people’s daily life, 
instead of negating stress or denying it, observing and verbalizing it in a conscious 
way, can help move from the lower default way of reacting to stress to a more 
forgiving and empathic way with ourselves and to the other [79, 80] and containing 
way to approach the stimuli we are constantly receiving.

The current state of Covid pandemic, beyond its challenges, allows great oppor-
tunities for re-valuating life on our planet through strengthening resilience at an 
individual level and assuming more responsibilities from a personal social perspec-
tive [81]. Strategies for coping with current stress can be diverse, such as, practicing 
meditation and physical exercise [82, 83], and can be achieved for both adults and 
children alike [56, 84, 85]. In sum, promoting enhanced self-awareness to inner and 
outer experiences, regulation and acceptance [85, 86] can allow us to become more 
emotionally intelligent and cope better with the world’s current requests.
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and consequently free ourselves from their conditioning. As we will now see in 
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associated with enhanced divergent-thinking [69]. Furthermore, increased cogni-
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human potential [18, 71]. More recently, Csikszentmihalyi [72] defined flow by “an 
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Minimal Selves, we can we improve self-awareness and, in turn, emotional regula-
tion. Additional supporting evidence, although indirect, comes from the similarity 
between the electrophysiological correlates of creativity and those of flow and exer-
cise; namely increased frontal alpha activity [18]. Indeed, a significant correlation 
between increased bilateral frontal alpha coherence and cognitive flexibility [21].

According to the SMC, self-awareness can be visually represented as a relation-
ship between on one hand mind contents placed along the axes (polarities of time, 
emotion and self-determination) and, on the other hand, the concentric circles 
of the selves, that is how mind content are experienced in connection with which 
dimension of the self. The highest degree of self-awareness is represented as an 
equal relationship between the periphery and the center of the sphere, named 
consciousness-as-such. Based on the SMC, we hypothesize that an equal rela-
tionship between consciousness and contents can be reached only intentionally. 
Intentionality is needed to produce divided attention [15, 48, 54], which is needed 
to manifest an equal relationship between consciousness and contents. In psycho-
logical research, self-awareness is often considered an expression of EI because 
emotional ability is required in order to detach from emotional experiences, to 
observe them and become self-aware, as discussed by Salovey and Mayer [1]. In 
their model, there are four EI abilities that require self-awareness and lead to it.

6. Conclusion

Mayer, Caruso, and Salovey initially defined EI as the “ability to recognize the 
meanings of emotions and their relationships, and to reason and problem-solve 
on the basis of them” ([73], p. 267). In their view, EI “is involved in the capacity to 
perceive emotions, assimilate emotion-related feelings, understand the informa-
tion of those emotions, and manage them” ([73], p. 267). Later, they discussed the 
“capacity to reason about emotions, and of emotions to enhance thinking,” noting 
that “EI “includes the ability to accurately perceive emotions, to access and generate 
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emotions so as to assist thought, to understand emotions and emotional knowledge, 
and to reflectively regulate emotions so as to promote emotional and intellectual 
growth” ([74], p. 197).

All of these abilities are grounded in self-awareness [14, 16]. One of the most 
interesting things detected by research on self-awareness is the common illusion 
that have it, also in the case of its absence [75]. In fact, there is a significant discrep-
ancy between participants who believed themselves to be self-aware and those who 
were actually found to be self-aware [75]. When we see ourselves clearly, we are 
more confident and creative, make sounder decisions, build stronger relationships, 
and communicate more effectively. We are also more likely to be honest, to be better 
workers who get more promotions, and to be more effective leaders with more satis-
fied employees and more profitable companies [76–78]. It is therefore extremely 
important to investigate how self-awareness and EI in general can be improved.

As illustrated by the case of QMT, specifically tailored movement meditation 
trainings can be effective in improving self-awareness, and consequently cogni-
tive and emotional regulation throughout the life span, encouraging harmonious 
development of attentive and motivated minds in healthy bodies. This, in turn, is an 
essential requirement for personal and social well-being.

The SMC provides an overall framework through which we can describe the 
processes involved in improving self-awareness from a neurophenomenal perspec-
tive [45, 54, 65]. Accordingly, inner experiential self-awareness phenomena related 
to meditative practices like QMT, as well as still meditation, can be represented 
in terms of Time, Emotion, Self-determination and, most importantly, proximity 
to the center of the sphere. Moving toward the center of the sphere means mov-
ing from the more projective dimension of Narrative Self, in which rumination is 
related to DMN activity, to Minimal Self, in which we are more connected to the 
present through the body. Being present to oneself is a prerequisite condition for 
enhancing awareness of emotions and the ability to regulate them. The SMC has 
an educative element, as it provides the practitioner with visual feedback with 
respect to an inner position and, eventually, a way to move from it toward the 
center [45, 54, 65].

In turn, these findings may also have practical implications for people’s daily life, 
instead of negating stress or denying it, observing and verbalizing it in a conscious 
way, can help move from the lower default way of reacting to stress to a more 
forgiving and empathic way with ourselves and to the other [79, 80] and containing 
way to approach the stimuli we are constantly receiving.

The current state of Covid pandemic, beyond its challenges, allows great oppor-
tunities for re-valuating life on our planet through strengthening resilience at an 
individual level and assuming more responsibilities from a personal social perspec-
tive [81]. Strategies for coping with current stress can be diverse, such as, practicing 
meditation and physical exercise [82, 83], and can be achieved for both adults and 
children alike [56, 84, 85]. In sum, promoting enhanced self-awareness to inner and 
outer experiences, regulation and acceptance [85, 86] can allow us to become more 
emotionally intelligent and cope better with the world’s current requests.
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Abstract

Childhood trauma has been a serious public health problem and its long-term 
repercussions are widely studied. Childhood trauma can deregulate the stress-
related biological pathways, incapacitating the individual to process these experi-
ences and, consequently, producing a lasting impact in later stages of life. Exposure 
to adverse childhood experiences has been associated with poorer quality of life 
and a higher risk for harmful behaviors and illness. The emotional consequences 
of childhood trauma are inevitable, and the development of strategies for their 
coping and manage become decisive and urgent. In this chapter we will cover the 
most current perspectives on childhood trauma, its impact on later life stages and 
the resulting emotional process. Finally, it will be discussed how emotional intel-
ligence can be a useful resource for coping with stressful situations resulting from 
traumatic experiences in childhood.
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1.  Introduction: the childhood trauma and its implication in the physical 
and mental health

Stress is generally defined as an emotional experience in response to a stressor 
event [1, 2]. Chronic stress can produce physiological, cognitive, and behavioral 
dysfunctions [1, 2]. A stressful event or stressor is both a physical stimulus as imagi-
nary that can threaten homeostasis [2]. When a stressful event occurs early in life 
(also called early life stress or childhood trauma), it has powerful consequences gain 
greater importance, seen the vast physiological and psychological repercussions, 
which can perpetuate throughout the individual’s life [1–5]. Childhood trauma is 
configured in behaviors that pose a risk to the child’s physical or emotional well-
being [1–3]. The main childhood trauma subtypes are physical, sexual and emo-
tional abuse; physical and emotional neglect; witnessing violence against a family 
member; living with drug users or alcoholics and low socioeconomic status [5, 6].

Abuse is characterized by hostile attitudes towards children with the potential 
to cause physical and emotional damage [5, 6]. Neglect occurs due to the inability to 
supply basic needs such as clothing, food and health, besides the failure to offer emo-
tional support to children [1–3]. Moreover, the exploration physical and emotional, 
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with the possibility of resulting in damage to health, development or dignity of 
child, are also potentially stressful events [7]. Child adversity can include discrete 
events or circumstances that are beyond the control of children and are perceived 
as negative by them [8]. A large study evaluated the most common types of adverse 
childhood experiences (ACEs) in the United States [9]. Child abuse (emotional, 
physical or sexual), child neglect (emotional or physical) and domestic dysfunction 
(domestic violence, abuse of substances, parental absence or criminal activity) were 
the main events reported [9]. Other forms of child abuse include sudden and fre-
quent house changes, death of a loved one, childhood illness life-threatening, serious 
accidents, prostitution, natural disasters, kidnapping, and terrorism [10].

Traumatic events experienced in childhood are extremely common. More than 
one third of the general population experience at least one event traumatic in 
childhood [11]. According to the World Health Organization (WHO) more than a 
quarter of adults worldwide reported having suffered physical abuse in childhood 
[7]. Twenty per cent of women and 5–10% of men reported having been sexually 
abused in the childhood [7]. The worldwide prevalence of child abuse and neglect 
ranges from 10–29% respectively and are strongly associated with a range of adverse 
results in adulthood [12]. In high-income countries, physical abuse ranges from 
4–16%, and approximately 10% of children aged up to 15 years are neglected or suf-
fer emotional abuse. Over 80% of these mistreatments are committed by parents or 
responsible [13]. In less developed countries like Brazil, 10% of children suffer some 
type of violence (representing 15 million of children). In addition, the majority of 
victims of rape are children, most of them girls between 5 and 10 years old [14].

Child abuse has been a global public health problem with long-term conse-
quences for an individual, his family and society [10]. It is a global phenomenon 
that does not respect the limits of race, education, social class and religion [15]. 
Its occurrence can be both public and private, leading to the individual mis-
treated to serious physical, moral and emotional damages [15]. The psychological 
trauma experienced in childhood became the object of research in numerous 
fields of science, mainly in the psychology and psychiatry areas [15, 16]. Vast 
evidence indicates that childhood abuse exposure is strongly associated with 
a range of adverse outcomes in adulthood, contributing substantially to the 
global burden of numerous diseases and health risk behaviors [10]. For example, 
childhood trauma is predictive of obesity, inflammation, smoking, alcoholism, 
drug use, high-risk sexual behavior, among others [9, 13, 17]. Moreover, child-
hood trauma has also been associated to an increased risk of vascular disease, 
diabetes, and cancer [3, 9, 18–23]. Individuals who experienced more than four 
childhood trauma subtypes (for example, physical, emotional, sexual abuse and 
neglect) had 11.3 times more likely to abuse illegal intravenous substances, 7.4 to 
be alcoholics, 3.2 times to have sexual relations with 5 or more partners, 2.2 to be 
chronic smokers and 1.6 to be obese in adulthood [9]. Childhood trauma also pre-
dict addicted behavior in individuals with illnesses. For example, a study showed 
that cancer patients who reported experiencing emotional neglect in childhood 
had 2.32 times more likely to be alcoholics at the time of cancer diagnosis and 2.15 
times more likely to have extensive tumors [3].

The occurrence of childhood trauma is also correlated with higher risk for anxiety 
and mood disorder, psychosis, personality disorder, and depression [24, 25]. Child 
maltreatment worsens the prognosis of several psychiatric disorders and is predictive 
for the worst psychopathological outcome, such as younger age of symptom onset, 
more episodes of mood swings and psychotic symptoms, history of suicide attempt 
and greater number of hospitalizations [16, 24]. Having a history of childhood sexual 
abuse has been linked with the development of post-traumatic stress disorder (PTSD) 
after attempts at sexual abuse or rape in adulthood [24]. In young people, physical 
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and sexual abuse are associated with crime and violence in relationships [25]. In 
addition, the young with a history of a higher occurrence of sexual abuse are more 
likely to commit rape [25]. An interesting study revealed that experiencing physical 
and emotional violence in childhood is a risk factor for reproducing abusive behaviors 
against children [26]. In addition to having a history of childhood trauma, other 
factors such as low education, low socioeconomic status, mental health problems and 
alcohol and drug abuse have been related to abusive behaviors [26]. These findings 
demonstrate that experiencing traumatic experiences in childhood predicts extremely 
negative outcomes throughout life.

2. Emotional processes resulting from childhood trauma

As previously mentioned, the occurrence of trauma in childhood activates 
stress-related pathways leading to a hyperactivation of the stressful response in 
adulthood. This mechanism mediates the various reflexes of trauma in childhood 
on physiological and behavioral dimensions. The outbreak of chronic stress induced 
by childhood trauma is directly related to the emotional processes derived from 
adverse experiences [9, 27]. A traumatic experience can cause anguish and suf-
fering, leading the individual to a state of chronic emotional stress [27–29]. The 
emotional repercussions of trauma can be conscious or unconscious, since the 
individual perception will depend on the stimulus received from the environment 
since childhood [30, 31]. Beyond individual perception the occurrence and inten-
sity of childhood trauma-derived emotional stress will depend on the exposure time 
and severity of traumatic experiences [11, 32]. Due the repercussions on the feelings 
and emotions, unbearable suffering is inevitable after exposure to severe trauma 
in childhood, such as physical, emotional, and sexual abuse [11, 32]. In addition, 
when the child is deprived of experiencing anguish and discomfort derived from 
natural adversities, such as denial of a toy, among others, there is a non-adaptation 
to stressful events [30]. Thus, it is possible that the child has greater difficulties in 
dealing with stressful situations in later stages of life [30, 31].

Sexual abuse in childhood can produce emotions and feelings of angry, deprotec-
tion, suffering, self-guilt and intense fear, which can extend for a lifetime [33, 34]. 
Victims of sexual abuse in childhood usually experience difficulties in interpersonal 
and loving relationships, such as relational and sexual intimacy problems, as well as 
having sex with several partners [33, 34]. In addition, in many cases, the victim feels 
intense guilt, believing that she or he is responsible for sexual abuse [34]. Physical 
abuse and neglect in childhood can exacerbate feelings of anger, aggressiveness, and 
emotional suffering later in adulthood [3, 35]. As a result of these emotional pro-
cesses, it is common for victims of abuse to manifest violent behaviors, criminality, 
substance abuse and anxiety and depression symptoms [3, 35]. The emotional abuse 
and neglect experienced in childhood leads to feelings of rejection, guilt, inadequacy, 
and sadness, which can perpetuate for a long time [27, 35, 36]. It is also not uncom-
mon for adults emotionally abused in childhood to display insecurity in solving prob-
lems and making decisions, as well as feeling easily offended or humiliated [35, 36].

The process of emotional dysregulation promoted by childhood trauma is 
mediated by neural systems and the inability to adapt to stressful events. Chronic 
exposure to traumatic events in childhood may impair the ability of the hypotha-
lamic–pituitary–adrenal (HPA) axis in responding to stress in adulthood [37]. The 
limbic prefrontal system that encompasses the prefrontal cortex, amygdala and 
hippocampus, has a critical role for the individual’s mental health [38]. The interac-
tion among these regions is essential in the regulation of emotions and stress [38]. 
Experiencing trauma in the childhood changes the volume of the hippocampus 
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subfield, which depends on the severity of the traumatic event [38, 39]. For exam-
ple, children exposed to severe trauma have a lower volume of left CA3 compared to 
children who experience lower occurrence of trauma [39]. These findings suggest 
that changes in the hippocampus induced by the childhood trauma may mediate 
deficits in emotional, cognitive and behavioral processes in later stages [39].

Emotional memory also has an underlying critical role in regulating the physi-
ological and behavioral consequences of childhood trauma. For example, systemic 
levels of interleukin 1beta (IL-1β), a pro-inflammatory cytokine that acts on the 
hypothalamus, rise after intense traumatic experiences [40]. The emotion of anger 
is one of the main components associated with the increase in IL-1β levels when the 
adult remembers stressful events experienced in childhood [16]. Changes in the 
brain regions responsible for emotions modulate and directly affect the emotional 
response derived from childhood traumatic events [37–39]. Managing emotional 
processes can minimize the effects of childhood trauma, promoting adaptation or 
empowering the individual to face conflict situations. Emotional intelligence is an 
extremely useful resource for development skills to deal with emotions and stress 
resulting from childhood trauma.

3.  Emotional intelligence as a strategy to deal with emotional stress 
resulting from childhood trauma

As previously described, childhood trauma has significant impact on the 
human emotional and physical health, predisposing harmful behaviors and illness. 
Experiencing traumatic events during childhood can incapacitate the individual 
to process unpleasant experiences and, consequently, can make a lasting nega-
tive impact in later life. The way in which the individuals interprets the traumatic 
experiences and how they manage their emotions depends on emotional support 
and the individual coping strategies. Evidence have shown that individuals who 
were mistreated during childhood had less empathy for the others’ distress com-
pared to people without a history of trauma [40, 41]. The adaptive response to 
stress derived from traumatic experiences may be in the capacity to understand 
and manage stressful situations. This adaptation mechanism is called emotional 
intelligence [42, 43].

Emotional intelligence is one of the main skills to manage emotions and enable 
conflict coping, as well as making mental and emotional contents become conscious 
[42, 43]. Developing this ability can promote impulse control, self-confidence, 
self-motivation and self-compassion against of impacting and stressful situations 
[42, 43]. However, how can the individual develop this ability to control and man-
age emotions against of conflicting events? One of the individual resources is the 
development of emotional intelligence. Deeply understand the emotions produced 
through stimulus received from the environment since childhood, implies using 
emotional intelligence to access the pleasant experiences (positive memories) and 
those nasty (emotional traumas).

In our experience, we consider the emotional intelligence to be the main 
strategy to develop emotional competence to deal with the effects of stressful 
events that occurred in childhood. The individual can develop emotional intel-
ligence, training themselves to deal and resolve conflicts arising from childhood 
trauma. Self-knowledge can be achieved during adolescence, adulthood and old 
age. Its effectiveness will depend on the individual’s willingness to get in touch 
with their emotional pain, beliefs and concepts that many times are the main 
components for the dullness and unconsciousness of emotional content derived 
from traumatic events.
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Strategies for knowing and resolving emotional conflicts can be developed 
through specific instruments that assess occurrence and intensity of traumatic 
events experienced in childhood or adulthood. These instruments are based on self-
responsive questionnaires or interviews focusing on stressful experiences [42, 43]. 
In addition, the clinical approach, such as psychotherapy, is a well-known evalua-
tion method and used to treat the psychological consequences of trauma [44, 45]. 
Awareness and externalization of emotions and feelings derived from traumatic 
events can generate relief and consequently manage and control the response to 
stressful situations. This therapeutic approach allows the individual to identify and 
acknowledge unconscious content and its emotional impact, connecting life history 
(stimulus received from the environment) and sentimental manifestation. Thus, 
psychotherapy is an important instrument for developing emotional intelligence, 
promoting clarity and perception of psychological mechanisms resulting from 
traumatic experiences.

An interesting case we studied was of a woman who, through self-knowledge 
performed in psychotherapy, developed emotional intelligence to process and man-
age the consequences of a traumatic event experienced in childhood. At 12 years, Ana 
(fictitious name) was sexually abused by a stranger. This extremely traumatic event 
produced enormous emotional pain and, consequently, the experience was erased 
in her brain after a few months. Only at 21 years of age, after Ana had seen on the 
news the abuser being arrested for pedophilia, the memory of the traumatic event 
came to mind, triggering feelings of insecurity, fear, suffering and anger. According 
to the patient, these same emotional processes had been manifested in childhood 
after sexual abuse. Due to the exacerbation of these stressful emotions, Ana showed 
symptoms of depression and suicidal ideation. During the self-knowledge process 
developed by Ana, the perceptions of the repercussions of childhood trauma in the 
physiological, emotional, and social spheres became conscious for the first time. 
Along with these perceptions, the consciousness of the traumatic event and associ-
ated emotional process, enabled the management and coping with feelings arising. 
Thus, the symptoms of depression triggered after the memory of the trauma were 
minimized. This and other cases described in the literature [41–43, 46, 47] dem-
onstrate that emotional intelligence regulates psychological content, promoting 
emotional clarity against of stressful situations [46, 47]. Therefore, emotional intel-
ligence can be a protective resource for chronic stress and other emotional symptoms 
resulting from traumatic events experienced in childhood.

4. Conclusion

The occurrence of childhood trauma is extremely common in humans and 
occurs worldwide. The long-term consequences of childhood trauma have been a 
major health problem, in view of the enormous public spending on diseases and 
risky behaviors, which were previously mentioned. Moreover, develop strategies 
of self-knowledge to make conscious the emotional results of childhood trauma is 
decisive for controlling stress and its physical and behavioral effects. Emotional 
intelligence can be one of the main mechanisms in adulthood for identifying, 
managing, and adapting to conflict situations arising from traumatic childhood 
experiences.
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traumatic experiences.

An interesting case we studied was of a woman who, through self-knowledge 
performed in psychotherapy, developed emotional intelligence to process and man-
age the consequences of a traumatic event experienced in childhood. At 12 years, Ana 
(fictitious name) was sexually abused by a stranger. This extremely traumatic event 
produced enormous emotional pain and, consequently, the experience was erased 
in her brain after a few months. Only at 21 years of age, after Ana had seen on the 
news the abuser being arrested for pedophilia, the memory of the traumatic event 
came to mind, triggering feelings of insecurity, fear, suffering and anger. According 
to the patient, these same emotional processes had been manifested in childhood 
after sexual abuse. Due to the exacerbation of these stressful emotions, Ana showed 
symptoms of depression and suicidal ideation. During the self-knowledge process 
developed by Ana, the perceptions of the repercussions of childhood trauma in the 
physiological, emotional, and social spheres became conscious for the first time. 
Along with these perceptions, the consciousness of the traumatic event and associ-
ated emotional process, enabled the management and coping with feelings arising. 
Thus, the symptoms of depression triggered after the memory of the trauma were 
minimized. This and other cases described in the literature [41–43, 46, 47] dem-
onstrate that emotional intelligence regulates psychological content, promoting 
emotional clarity against of stressful situations [46, 47]. Therefore, emotional intel-
ligence can be a protective resource for chronic stress and other emotional symptoms 
resulting from traumatic events experienced in childhood.

4. Conclusion

The occurrence of childhood trauma is extremely common in humans and 
occurs worldwide. The long-term consequences of childhood trauma have been a 
major health problem, in view of the enormous public spending on diseases and 
risky behaviors, which were previously mentioned. Moreover, develop strategies 
of self-knowledge to make conscious the emotional results of childhood trauma is 
decisive for controlling stress and its physical and behavioral effects. Emotional 
intelligence can be one of the main mechanisms in adulthood for identifying, 
managing, and adapting to conflict situations arising from traumatic childhood 
experiences.
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Abstract

Children have many opportunities in early childhood education that support 
their emotions. These opportunities need to be transformed into learning situa-
tions appropriate to their development and developed. Learnings cannot happen 
independently of emotional intelligence. Social–emotional skills must be developed 
in education to achieve both academic success and success in life. It is important to 
support emotional intelligence in early childhood education to enable children to be 
emotionally healthy, to cope with difficulties, to respect differences, and to gain a 
social perspective by working in collaboration with others. Emotional intelligence 
training helps not only children but everyone in the classroom setting, especially 
educators who are unsure of how to work with a child with an emotional or behav-
ioral problem. Since emotional intelligence can be developed and strengthened 
by training at all ages, it can be a way of teaching for educators as they regularly 
include methods and techniques in the program. Based on this, in this section, the 
emotional intelligence of children, programs methods and strategies will be dis-
cussed in terms of supporting emotional intelligence in the early years.
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1. Introduction

In recent years, the difficulties experienced by children are increasing with many 
rapid changes such as cultural interaction, COVID 19 pandemic, distance education 
that have come with globalization, and efforts to improve children’s emotional intel-
ligence are gaining importance. OECD states that the quality of education must be 
high for children to be “well-being” and to be effective, responsible, and interactive 
individuals in a complex and uncertain world [1].

On the other hand, it is emphasized that “life and career” skills such as flexibil-
ity, initiative and self-orientation, social and intercultural relations, leadership, and 
responsibility must be acquired for children to adapt to the economic environment 
and acquire a profession that can sustain their lives. It is also stated that the develop-
ment of 21st-century skills is related to the early learning environment [2]. Child 
development is faster in the first five years and the experiences and interventions 
acquired during this period can affect children’s brain development, personality, 
and success in life [3, 4]. As well as meeting their basic needs such as nutrition and 
care, how their emotions are met and what kinds of experiences are offered are 
determinants of children’s emotional intelligence in the early years. This reveals the 
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ligence are gaining importance. OECD states that the quality of education must be 
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On the other hand, it is emphasized that “life and career” skills such as flexibil-
ity, initiative and self-orientation, social and intercultural relations, leadership, and 
responsibility must be acquired for children to adapt to the economic environment 
and acquire a profession that can sustain their lives. It is also stated that the develop-
ment of 21st-century skills is related to the early learning environment [2]. Child 
development is faster in the first five years and the experiences and interventions 
acquired during this period can affect children’s brain development, personality, 
and success in life [3, 4]. As well as meeting their basic needs such as nutrition and 
care, how their emotions are met and what kinds of experiences are offered are 
determinants of children’s emotional intelligence in the early years. This reveals the 
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need to support emotional intelligence abilities from early years and develop the 
emotional intelligence of children through social experiences to progress towards 
their goals unabated despite difficulties [5–9]. Supporting emotional intelligence 
in the early years contributes to the development of basic competencies such as 
recognizing, understanding, and managing emotions and achieving permanent 
gains. It has been determined that children with higher emotional intelligence 
manage their emotions better, resort to aggression less, have more positive general 
moods, are more successful academically, move away from negative habits, establish 
positive social relationships with their family, peers, and social circles, and show 
social adaptation [7, 10–13]. Emotions are the determinants of the reactions. For 
example, anger, fear, and disgust increase attention and agility at the moment of 
danger, astonishment enables focusing on understanding the environment, sad-
ness allows to pause and think and adapt to the situation, and happiness enables to 
enjoy the moment with relaxation response and move forward to new goals [14]. 
Individuals can adjust their emotions by improving their emotional intelligence. 
Emotional intelligence is a type of intelligence that includes abilities such as rec-
ognizing, identifying, expressing, understanding, and regulating the emotions of 
the individual and others [15]. As the expected correct ratio between IQ level and 
success could not be achieved under all conditions, it was determined that academic 
intelligence did not give a privilege to the person in terms of being prepared or 
adapting to positive or negative changes in life. Researchers emphasize that emo-
tional intelligence has a determining effect on how well an individual can use his or 
her existing abilities [14].

Emotional intelligence, which affects both the social and academic life of the 
individual, has been studied in different dimensions by different researchers. Mayer 
and Salovey define emotional intelligence as perceiving, evaluating, and expressing 
emotions, using emotion to facilitate thought, thinking with, and understanding 
them, and managing emotions [15]. Bar-On describes emotional intelligence to 
be aware of the emotions of oneself and others and to express emotions (personal 
skills), to understand the feelings of others required for establishing and maintain-
ing relationships (interpersonal skills), solving personal and interpersonal prob-
lems, and making correct sense of emotions during the reaction (adaptation), stress 
management, and the ability to feel positive emotions to oneself and others (general 
mental health) [16]. Goleman explains emotional intelligence in the dimensions of 
self-awareness, emotion management/ self-regulation, self-activation/motivation, 
understanding others’ feelings /empathy and conducting relationships/social rela-
tions. According to these definitions, emotional intelligence can be interpreted as 
being aware of emotions and using emotions effectively for personal development, 
and being able to continue despite the obstacles encountered in life [14].

Early childhood settings are emotionally rich environments in which each child 
reflects their emotions specific to their personality and culture. Children spend 
most of their time in the school environment after the home environment. When 
they come to school, they bring their feelings to the classroom. They are in search 
of trust; they try to understand each other and adjust their feelings by transferring 
their feelings and experiences. If they can find support for their emotions in this 
environment, they feel safe, and their adaptation increases over time. The teacher 
should be able to recognize the child’s emotions to respond effectively to the needs 
of the child [17, 18]. Children may tend to express themselves with different behav-
iors when their emotions are not understood. This situation can cause difficulties 
for both teachers and the child. It is necessary to support emotional intelligence 
abilities with education programs in many aspects such as feeling safe, being happy, 
and increasing the effect of learning. Supporting emotional intelligence in early 
childhood education increases the quality of education. High-quality education 
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also aims to give children positive, safe, and healthy behaviors; contribute to peer 
groups, families, schools, and communities ethically and responsibly; and teaches 
to have basic competencies, habits, and values   as a foundation for the sensible  
citizenship [19]. When social–emotional skills are systematically supported in the 
school programs, academic success will also be provided, as the quality of teacher-
student interaction will increase and problematic behaviors will decrease [9, 20]. 
For this reason, strategies, methods, and techniques that will support emotional 
intelligence abilities in early childhood settings should be determined and imple-
mented according to the needs of children, educators, and families. In this section, 
the emotional intelligence abilities of children, programs,, strategies to support 
emotional intelligence will be discussed, and guidance will be provided in terms of 
supporting emotional intelligence in the early years.

2. Emotional intelligence in early childhood

Emotional intelligence includes three basic competencies such as recognizing, 
expressing, understanding managing and regulating emotions. These competencies 
strengthen the child’s empathy and social relations with others [7].

The ability of recognizing and expressing emotions involves awarness the 
emotional changes of the person himself and then those around him and labeling 
emotions. This process is revealed through verbal and non-verbal information [21]. 
Emotions are recognized and expressed by making use of the similarities between 
situations, after obtaining verbal and non-verbal information through experiences. 
Emotional recognation and expression have key importance to build and maintain 
the social relationships [22].

The ability of understanding  emotions includes establishing a relationship 
between emotions and situations and making sense of the changes and expres-
sions of emotions in the body. It helps to carry out interpersonal relationships 
by interpreting messages from verbal and non-verbal forms of communication 
[23]. It develops through recognizing the emotions and their reasons, evaluat-
ing the environment and the situation, realizing that the same situations both 
create different effects and emotions in different people and may evoke multiple 
 emotions [24].

The ability of managing and regulating  emotions enables the individual to 
observe and control himself. It includes skills such as managing and expressing 
emotions with positive results, showing flexibility and adaptation, and delaying 
pleasure [21]. The intensity of the emotions and the duration of action are adjusted 
in such a way that the person can proceed following his goals. As socially acceptable 
behavioral expressions are learned, they emerge as behavior and social competence 
are provided [25].

When children reach the age of 2–3, they start to realize that others will have 
different feelings and thoughts from them; In the following years, they learn to put 
themselves in the shoes of others and find the source of their troubles. With the 
development of emotional abilities, they begin to make sense of complex emotions 
such as disappointment and betrayal and to empathize with a wide variety of emo-
tions [26]. Over time, they regulate their emotions and help their peers and those 
around them in stressful situations to help them relax.

Although emotional intelligence abilities affect each other, the ability to recognize 
emotions can be considered as the basis of all abilities. When children do not recog-
nize emotions, they cannot be successful at understanding and managing them. For 
this reason, children should recognize them starting from basic emotions, and social 
interaction experiences should be allowed to understand and manage emotions. 



The Science of Emotional Intelligence

58

need to support emotional intelligence abilities from early years and develop the 
emotional intelligence of children through social experiences to progress towards 
their goals unabated despite difficulties [5–9]. Supporting emotional intelligence 
in the early years contributes to the development of basic competencies such as 
recognizing, understanding, and managing emotions and achieving permanent 
gains. It has been determined that children with higher emotional intelligence 
manage their emotions better, resort to aggression less, have more positive general 
moods, are more successful academically, move away from negative habits, establish 
positive social relationships with their family, peers, and social circles, and show 
social adaptation [7, 10–13]. Emotions are the determinants of the reactions. For 
example, anger, fear, and disgust increase attention and agility at the moment of 
danger, astonishment enables focusing on understanding the environment, sad-
ness allows to pause and think and adapt to the situation, and happiness enables to 
enjoy the moment with relaxation response and move forward to new goals [14]. 
Individuals can adjust their emotions by improving their emotional intelligence. 
Emotional intelligence is a type of intelligence that includes abilities such as rec-
ognizing, identifying, expressing, understanding, and regulating the emotions of 
the individual and others [15]. As the expected correct ratio between IQ level and 
success could not be achieved under all conditions, it was determined that academic 
intelligence did not give a privilege to the person in terms of being prepared or 
adapting to positive or negative changes in life. Researchers emphasize that emo-
tional intelligence has a determining effect on how well an individual can use his or 
her existing abilities [14].

Emotional intelligence, which affects both the social and academic life of the 
individual, has been studied in different dimensions by different researchers. Mayer 
and Salovey define emotional intelligence as perceiving, evaluating, and expressing 
emotions, using emotion to facilitate thought, thinking with, and understanding 
them, and managing emotions [15]. Bar-On describes emotional intelligence to 
be aware of the emotions of oneself and others and to express emotions (personal 
skills), to understand the feelings of others required for establishing and maintain-
ing relationships (interpersonal skills), solving personal and interpersonal prob-
lems, and making correct sense of emotions during the reaction (adaptation), stress 
management, and the ability to feel positive emotions to oneself and others (general 
mental health) [16]. Goleman explains emotional intelligence in the dimensions of 
self-awareness, emotion management/ self-regulation, self-activation/motivation, 
understanding others’ feelings /empathy and conducting relationships/social rela-
tions. According to these definitions, emotional intelligence can be interpreted as 
being aware of emotions and using emotions effectively for personal development, 
and being able to continue despite the obstacles encountered in life [14].

Early childhood settings are emotionally rich environments in which each child 
reflects their emotions specific to their personality and culture. Children spend 
most of their time in the school environment after the home environment. When 
they come to school, they bring their feelings to the classroom. They are in search 
of trust; they try to understand each other and adjust their feelings by transferring 
their feelings and experiences. If they can find support for their emotions in this 
environment, they feel safe, and their adaptation increases over time. The teacher 
should be able to recognize the child’s emotions to respond effectively to the needs 
of the child [17, 18]. Children may tend to express themselves with different behav-
iors when their emotions are not understood. This situation can cause difficulties 
for both teachers and the child. It is necessary to support emotional intelligence 
abilities with education programs in many aspects such as feeling safe, being happy, 
and increasing the effect of learning. Supporting emotional intelligence in early 
childhood education increases the quality of education. High-quality education 

59

Strategies to Develop Emotional Intelligence in Early Childhood
DOI: http://dx.doi.org/10.5772/intechopen.98229

also aims to give children positive, safe, and healthy behaviors; contribute to peer 
groups, families, schools, and communities ethically and responsibly; and teaches 
to have basic competencies, habits, and values   as a foundation for the sensible  
citizenship [19]. When social–emotional skills are systematically supported in the 
school programs, academic success will also be provided, as the quality of teacher-
student interaction will increase and problematic behaviors will decrease [9, 20]. 
For this reason, strategies, methods, and techniques that will support emotional 
intelligence abilities in early childhood settings should be determined and imple-
mented according to the needs of children, educators, and families. In this section, 
the emotional intelligence abilities of children, programs,, strategies to support 
emotional intelligence will be discussed, and guidance will be provided in terms of 
supporting emotional intelligence in the early years.

2. Emotional intelligence in early childhood

Emotional intelligence includes three basic competencies such as recognizing, 
expressing, understanding managing and regulating emotions. These competencies 
strengthen the child’s empathy and social relations with others [7].

The ability of recognizing and expressing emotions involves awarness the 
emotional changes of the person himself and then those around him and labeling 
emotions. This process is revealed through verbal and non-verbal information [21]. 
Emotions are recognized and expressed by making use of the similarities between 
situations, after obtaining verbal and non-verbal information through experiences. 
Emotional recognation and expression have key importance to build and maintain 
the social relationships [22].

The ability of understanding  emotions includes establishing a relationship 
between emotions and situations and making sense of the changes and expres-
sions of emotions in the body. It helps to carry out interpersonal relationships 
by interpreting messages from verbal and non-verbal forms of communication 
[23]. It develops through recognizing the emotions and their reasons, evaluat-
ing the environment and the situation, realizing that the same situations both 
create different effects and emotions in different people and may evoke multiple 
 emotions [24].

The ability of managing and regulating  emotions enables the individual to 
observe and control himself. It includes skills such as managing and expressing 
emotions with positive results, showing flexibility and adaptation, and delaying 
pleasure [21]. The intensity of the emotions and the duration of action are adjusted 
in such a way that the person can proceed following his goals. As socially acceptable 
behavioral expressions are learned, they emerge as behavior and social competence 
are provided [25].

When children reach the age of 2–3, they start to realize that others will have 
different feelings and thoughts from them; In the following years, they learn to put 
themselves in the shoes of others and find the source of their troubles. With the 
development of emotional abilities, they begin to make sense of complex emotions 
such as disappointment and betrayal and to empathize with a wide variety of emo-
tions [26]. Over time, they regulate their emotions and help their peers and those 
around them in stressful situations to help them relax.

Although emotional intelligence abilities affect each other, the ability to recognize 
emotions can be considered as the basis of all abilities. When children do not recog-
nize emotions, they cannot be successful at understanding and managing them. For 
this reason, children should recognize them starting from basic emotions, and social 
interaction experiences should be allowed to understand and manage emotions. 



The Science of Emotional Intelligence

60

With social experiences, the child’s ability to recognize the emotions of others, to 
reflect and express the emotion appropriate to the content will improve.

3. Emotional intelligence training programs for children

Children may be vulnerable to emotional difficulties that hinder their academic 
achievement [27, 28]. Fuller stated that the first years at school are more important 
than any other stage of school life in developing a child’s perception of success. 
In addition to the perception of success for young children, regulating their emo-
tions and developing basic social skills also increase their primary school readiness 
and academic skills [29]. Research stated that when children are not socially and 
emotionally competent, they may experience problems in communication skills, 
friendship relations, and conflict resolution [27]. Therefore, Stone-McCown et al. 
emphasized that integrating emotional skills-related programs into the curriculum 
is an important preventive solution for school problems [30]. Examination of the 
programs that support emotional intelligence in the early years will guide in devel-
oping strategies for children to recognize, understand and manage their emotions 
[31]. Many of these programs are evidence-based, many studies are supporting 
their impact on emotional intelligence [32–34]. Below, information about programs 
and strategies frequently encountered in the literature such as Strong Start, RULER, 
PATHS are given to guide educators in developing emotion strategies.

3.1 Strong start

The Strong Start Program was developed to increase the emotional skills of 
children aged 3–5 with emotional behavioral disorders [35, 36]. The content of 
the program is “Exercising Emotions”, “Understanding Emotions”, “Angry Times”, 
“Happy Times”, “Anxious Times”, “Understanding Others’ Emotions/Empathy”, 
“Being a Good Friend, Solving People’s Problems”, “It consists of 10 sections, namely 
“Completing the Task” [37].

Mascot animals are used in the program as an effective technique in developing 
children’s emotional skills and provides ease of application. The mascot animal is 
determined in line with the interests and desires of the children, and a teddy bear is 
generally preferred. It is placed in a suitable place in the classroom to help children 
develop their emotional understanding during the activities and to ensure the 
permanence of the skills they learn [38].

3.2 RULER

The preschool RULER Program was developed to increase the emotional 
skills of children, to regulate the social and emotional climate of the classroom, 
and to ensure effective teacher-child communication [39]. In the content of the 
program, activities aimed at increasing children’s skills of recognizing emo-
tions (Recognizing), understanding the causes and consequences of emotions 
(Understanding), labeling emotions with correct words (Labeling), expressing 
emotions in different situations (Expressing), and regulating (Regulating) emotions 
effectively [40]. There are also activities to develop the emotional skills of adults and 
teachers [41]. Tools such as mood meter, blueprint, meta moment were prepared to 
increase the emotional intelligence of children.

 The teacher can use the Mood Meter tool while practicing and after the activity. 
For example, the teacher can examine the table with the children after a small group 
activity to create different creative models with blocks in the classroom. He may ask 
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children questions such as “Vera, how did your activity just make you feel?”, “Tom, 
which of the colors did you feel like in the process of making mock-ups?” With this 
tool, children can be made to describe their emotions accurately and express them 
more concretely with colors (eg yellow when angry, blue when sad, etc.). In addition, 
children can add similar different emotions to the emotions in Mood Meter besides the 
existing emotions and increase their emotion vocabulary [42].

 The Blueprint enables children to solve the emotional problems they encounter 
in their lives with the stages of “Recognition and Labeling”, “Understanding”, 
“Expression Editing” and “Planning” to increase their emotional skills. Children 
primarily using these stages when they encounter a problem; They can identify 
what they and others feel and show empathy, understand situations that cause their 
feelings, organize how they express them to another person, and evaluate their 
emotions more effectively [43].

Meta-Moment is aimed to prevent children from making instant wrong decisions 
when they encounter a problem and to give more effective reactions by prolonging 
the process. This tool consists of 6 steps: the occurrence of the event, the feelings 
about the event, pause, imagining yourself in the best emotional state, developing a 
strategy for solving the problem, and achieving it.

3.3 The preschool PATHS

PATHS (Promoting Alternative Thinking Strategies) aims to support social 
problem-solving skills, emotions, and self-control of children aged 3–5 [44] and 
to reduce problem behaviors [45]. The content of the program includes activities 
related to 30 different emotions. When the general framework of the program is 
examined, it is seen that it meets the structures of self-confidence, understanding 
emotions, problem-solving, self-control, and interpersonal communication. The 
program features various stories, the protagonist of which is a young turtle who 
behaves aggressively towards those around him. In the stories, the young turtle 
has problems due to his behavior, and he can solve these problems by controlling 
his emotions by using the emotional strategies he learned from the old and wise 
turtle. In addition, children are guided to make an “emotion box” so that they can 
recognize their emotions and control the process, and children fill this box accord-
ing to their moods during the program. Besides, the “Control Signal Poster” is also 
used [10].

In the Control Signal Poster, the red light stands for “stop and calm down,” the 
yellow light represents ‘slow down and think’, the green light represents ‘go and try 
your plan’. The material also includes the self-evaluation phase of the children at the 
end of the process. Using this material, children can control themselves gradually in 
problem situations and evaluate their behaviors [46].

3.4 Zippy’s friends

Zippy’s Friends Program is designed to increase the emotional skills of children 
aged 5–7 and acquire the skills to solve the problems they encounter [47]. In this 
program, strategies to cope with emotional problems in children at an early age 
were taught to prevent them from getting harmed when they encounter problems in 
adolescence and adulthood [48, 49]. The content of the program includes modules 
such as “recognizing emotions”, “communication”, “establishing and ending rela-
tionships”, “problem-solving”, “dealing with change and loss”, “using strategies to 
cope with problems” [49].

Zippy’s Friends Program features a bug named Zippy and his friends, who 
are young children. The sessions in the program consist of stories in which Zippy 
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With social experiences, the child’s ability to recognize the emotions of others, to 
reflect and express the emotion appropriate to the content will improve.

3. Emotional intelligence training programs for children

Children may be vulnerable to emotional difficulties that hinder their academic 
achievement [27, 28]. Fuller stated that the first years at school are more important 
than any other stage of school life in developing a child’s perception of success. 
In addition to the perception of success for young children, regulating their emo-
tions and developing basic social skills also increase their primary school readiness 
and academic skills [29]. Research stated that when children are not socially and 
emotionally competent, they may experience problems in communication skills, 
friendship relations, and conflict resolution [27]. Therefore, Stone-McCown et al. 
emphasized that integrating emotional skills-related programs into the curriculum 
is an important preventive solution for school problems [30]. Examination of the 
programs that support emotional intelligence in the early years will guide in devel-
oping strategies for children to recognize, understand and manage their emotions 
[31]. Many of these programs are evidence-based, many studies are supporting 
their impact on emotional intelligence [32–34]. Below, information about programs 
and strategies frequently encountered in the literature such as Strong Start, RULER, 
PATHS are given to guide educators in developing emotion strategies.

3.1 Strong start

The Strong Start Program was developed to increase the emotional skills of 
children aged 3–5 with emotional behavioral disorders [35, 36]. The content of 
the program is “Exercising Emotions”, “Understanding Emotions”, “Angry Times”, 
“Happy Times”, “Anxious Times”, “Understanding Others’ Emotions/Empathy”, 
“Being a Good Friend, Solving People’s Problems”, “It consists of 10 sections, namely 
“Completing the Task” [37].

Mascot animals are used in the program as an effective technique in developing 
children’s emotional skills and provides ease of application. The mascot animal is 
determined in line with the interests and desires of the children, and a teddy bear is 
generally preferred. It is placed in a suitable place in the classroom to help children 
develop their emotional understanding during the activities and to ensure the 
permanence of the skills they learn [38].

3.2 RULER

The preschool RULER Program was developed to increase the emotional 
skills of children, to regulate the social and emotional climate of the classroom, 
and to ensure effective teacher-child communication [39]. In the content of the 
program, activities aimed at increasing children’s skills of recognizing emo-
tions (Recognizing), understanding the causes and consequences of emotions 
(Understanding), labeling emotions with correct words (Labeling), expressing 
emotions in different situations (Expressing), and regulating (Regulating) emotions 
effectively [40]. There are also activities to develop the emotional skills of adults and 
teachers [41]. Tools such as mood meter, blueprint, meta moment were prepared to 
increase the emotional intelligence of children.

 The teacher can use the Mood Meter tool while practicing and after the activity. 
For example, the teacher can examine the table with the children after a small group 
activity to create different creative models with blocks in the classroom. He may ask 
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children questions such as “Vera, how did your activity just make you feel?”, “Tom, 
which of the colors did you feel like in the process of making mock-ups?” With this 
tool, children can be made to describe their emotions accurately and express them 
more concretely with colors (eg yellow when angry, blue when sad, etc.). In addition, 
children can add similar different emotions to the emotions in Mood Meter besides the 
existing emotions and increase their emotion vocabulary [42].

 The Blueprint enables children to solve the emotional problems they encounter 
in their lives with the stages of “Recognition and Labeling”, “Understanding”, 
“Expression Editing” and “Planning” to increase their emotional skills. Children 
primarily using these stages when they encounter a problem; They can identify 
what they and others feel and show empathy, understand situations that cause their 
feelings, organize how they express them to another person, and evaluate their 
emotions more effectively [43].

Meta-Moment is aimed to prevent children from making instant wrong decisions 
when they encounter a problem and to give more effective reactions by prolonging 
the process. This tool consists of 6 steps: the occurrence of the event, the feelings 
about the event, pause, imagining yourself in the best emotional state, developing a 
strategy for solving the problem, and achieving it.

3.3 The preschool PATHS

PATHS (Promoting Alternative Thinking Strategies) aims to support social 
problem-solving skills, emotions, and self-control of children aged 3–5 [44] and 
to reduce problem behaviors [45]. The content of the program includes activities 
related to 30 different emotions. When the general framework of the program is 
examined, it is seen that it meets the structures of self-confidence, understanding 
emotions, problem-solving, self-control, and interpersonal communication. The 
program features various stories, the protagonist of which is a young turtle who 
behaves aggressively towards those around him. In the stories, the young turtle 
has problems due to his behavior, and he can solve these problems by controlling 
his emotions by using the emotional strategies he learned from the old and wise 
turtle. In addition, children are guided to make an “emotion box” so that they can 
recognize their emotions and control the process, and children fill this box accord-
ing to their moods during the program. Besides, the “Control Signal Poster” is also 
used [10].

In the Control Signal Poster, the red light stands for “stop and calm down,” the 
yellow light represents ‘slow down and think’, the green light represents ‘go and try 
your plan’. The material also includes the self-evaluation phase of the children at the 
end of the process. Using this material, children can control themselves gradually in 
problem situations and evaluate their behaviors [46].

3.4 Zippy’s friends

Zippy’s Friends Program is designed to increase the emotional skills of children 
aged 5–7 and acquire the skills to solve the problems they encounter [47]. In this 
program, strategies to cope with emotional problems in children at an early age 
were taught to prevent them from getting harmed when they encounter problems in 
adolescence and adulthood [48, 49]. The content of the program includes modules 
such as “recognizing emotions”, “communication”, “establishing and ending rela-
tionships”, “problem-solving”, “dealing with change and loss”, “using strategies to 
cope with problems” [49].

Zippy’s Friends Program features a bug named Zippy and his friends, who 
are young children. The sessions in the program consist of stories in which Zippy 
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experienced emotional conflicts and friendship problems that children may 
encounter throughout their lives. Children think about these problems and per-
form role-playing activities to gain skills to cope with their emotions [47]. Also, 
the stories in the program have a certain chronological order and are related to the 
previous story. In addition, the problems experienced are prepared for the current 
events that the child may encounter in his life [48].

3.5 Roots of empathy/Roe

Empathy skill is the basis of the Roots of Empathy Program [50] as well as cry-
ing, care, and planning, emotions (including bullying), sleep, and communication 
[51]. It is important to increase children’s awareness of infant development [52]. 
In the program, emotions are integrated with life by visiting the baby and their 
parents throughout the year [51]. By interacting with this baby, children can learn 
about the baby’s needs. Children ask questions to their parents about the emo-
tional state of the baby and get information about the reasons that make up the 
emotional state. When they return to the classroom, they can make animations on 
this subject and express themselves about how they feel when they are in a similar 
emotional state [51, 52].

3.6 The self-science approach

The self-science approach underlines children’s discovery of emotions, under-
standing themselves, expressing themselves, establishing healthy relationships, 
and managing conflict [30]. The program includes three stages: “Know Yourself”, 
“Choose Yourself” and “Give Yourself”. In the “Know yourself” stage, children are 
provided to recognize emotions, create meaning and personal awareness [28]. In the 
“choose yourself” phase, children’s emotion regulation skills, emotional competence, 
and responsibility skills are strengthened. In the “give yourself” stage, children are 
encouraged to show empathy [30].

During the implementation of the program, the day starts with the ‘Rating 
Scale’. The teacher and the children say an emotional word, express this feeling with 
metaphors or by grading themselves between 1 and 10. This practice continues until 
all children express their feelings. This way, children become aware of their own 
emotions, their friends ‘and teachers’ emotions. Then, a specific subject is intro-
duced by drawing attention to it, and activities prepared for acting and experienc-
ing this issue are realized. In the next stage, all stages are completed by talking with 
children about the emotions that occur during the application and closing [30].

4. Teaching strategies for emotional intelligence of children

The teaching strategies that support the emotional intelligence of children 
include the integration of methods, techniques, and approaches that improve 
the ability to recognize, understand and manage emotions. Emotional intel-
ligence training can be done not only when children need it but at every moment 
of learning. Emotions arise or emotional interaction is made with children in 
many activities. For example, welcoming the child who comes to the class with 
a smiling face or a special greeting gesture, saying “I miss you” to the child who 
has not been to the classroom for a few days, moments of emotion sharing in the 
form of “what did you experience and feel at the weekend” during the circle time, 
facial expressions drawn on numbers or figures in mathematics, astonishments 
during the science experiment excitement of the play, sharing the feelings of the 
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hero during the story. Although routines and coincidences carry many messages 
about emotions, a concrete, gradual and systematic path must be followed for 
the emotional intelligence development of children. In this way, it is necessary to 
answer many questions such as which emotions to start, which situations to be 
associated with, which type of activity to benefit from, which tools, methods, and 
techniques to use, which approaches to take during implementation.

Above all, teachers should have positive perceptions with emotional intelligence 
training and be open to self-improvement. When teachers are open to developing 
emotional competence in themselves, they can find numerous strategies to support 
emotional intelligence in the classroom. Plays, analogies, stories, or many images 
can be used to support emotional intelligence. However, the fact that the strategies 
that will support emotional intelligence are suitable for children’s experiences and 
more creative and fun, far from monotony [53, 54]. Another point is that the visual 
materials to be used do not contain the emotional abuse of children. Sometimes 
children may be too sensitive to content that is normal for adults. Children may 
have critical periods, effective observations can be made to develop appropriate 
methods and strategies in terms of time, content, and frequency [14]. While apply-
ing the strategies, children’s comprehension can be facilitated by following a step 
progressing from their own emotions to those of others [54]. Children differ in the 
difficulties they experience, the skills they have, and their interests. Therefore, the 
choice of method and strategy to be used can be adjusted according to individual 
differences [5, 55].

Every child needs to find an effective way to reveal their emotions. In the 
beginning, children may hesitate to express their emotions. If they do not know 
effective ways to regulate emotions they might response ineffective ways of 
expressing emotions such as avoiding (I’m fine, really!), denying (no, nothing), 
justifying (he’s right, I should not have been like that), worrying (what if … very 
angry) [56]. For this reason, in the educational environment, it can be ensured that 
children express their emotions directly or indirectly by using many methods and 
techniques that will improve their ability to express, understand and adjust their 
emotions. Below are examples of some methods for recognizing, understanding, 
and managing emotions, and then approaches supporting emotional intelligence 
are explained.

4.1 Methods for recognizing emotions

Emotion recognition methods are effective  for making sense of emotional clues 
and labeling emotions. In this way, the child can observe facial expressions and 
gestures and match them with emotions.

Observation and Discussion: It is a strategy where others and self-monitoring 
practices are made. It includes analysis and interpretation activities such as about 
the instant emotions of the characters in cartoons and books, analyzing the clues 
that enable the child to understand emotions, and allowing the child to experience 
and watch his emotions in front of the mirror.

Emotion Diary: It is a method that records the time of emotion, the situation that 
reveals the emotion, and the changes it creates in the body [57]. This method can 
be worked with children in a certain period (for example, two weeks) by special-
izing in an emotion. The child can record these situations through pictures or video 
recording. This technique allows the child to recognize the event that causes the 
emotion and the changes caused by the emotion. 

Body Scan: It is a method applied by directing attention to each part of the 
body with eyes closed to notice the changes caused by emotions in the body [57]. 
When applying with a child, it may be beneficial for them to understand the term 
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experienced emotional conflicts and friendship problems that children may 
encounter throughout their lives. Children think about these problems and per-
form role-playing activities to gain skills to cope with their emotions [47]. Also, 
the stories in the program have a certain chronological order and are related to the 
previous story. In addition, the problems experienced are prepared for the current 
events that the child may encounter in his life [48].

3.5 Roots of empathy/Roe

Empathy skill is the basis of the Roots of Empathy Program [50] as well as cry-
ing, care, and planning, emotions (including bullying), sleep, and communication 
[51]. It is important to increase children’s awareness of infant development [52]. 
In the program, emotions are integrated with life by visiting the baby and their 
parents throughout the year [51]. By interacting with this baby, children can learn 
about the baby’s needs. Children ask questions to their parents about the emo-
tional state of the baby and get information about the reasons that make up the 
emotional state. When they return to the classroom, they can make animations on 
this subject and express themselves about how they feel when they are in a similar 
emotional state [51, 52].

3.6 The self-science approach

The self-science approach underlines children’s discovery of emotions, under-
standing themselves, expressing themselves, establishing healthy relationships, 
and managing conflict [30]. The program includes three stages: “Know Yourself”, 
“Choose Yourself” and “Give Yourself”. In the “Know yourself” stage, children are 
provided to recognize emotions, create meaning and personal awareness [28]. In the 
“choose yourself” phase, children’s emotion regulation skills, emotional competence, 
and responsibility skills are strengthened. In the “give yourself” stage, children are 
encouraged to show empathy [30].

During the implementation of the program, the day starts with the ‘Rating 
Scale’. The teacher and the children say an emotional word, express this feeling with 
metaphors or by grading themselves between 1 and 10. This practice continues until 
all children express their feelings. This way, children become aware of their own 
emotions, their friends ‘and teachers’ emotions. Then, a specific subject is intro-
duced by drawing attention to it, and activities prepared for acting and experienc-
ing this issue are realized. In the next stage, all stages are completed by talking with 
children about the emotions that occur during the application and closing [30].

4. Teaching strategies for emotional intelligence of children

The teaching strategies that support the emotional intelligence of children 
include the integration of methods, techniques, and approaches that improve 
the ability to recognize, understand and manage emotions. Emotional intel-
ligence training can be done not only when children need it but at every moment 
of learning. Emotions arise or emotional interaction is made with children in 
many activities. For example, welcoming the child who comes to the class with 
a smiling face or a special greeting gesture, saying “I miss you” to the child who 
has not been to the classroom for a few days, moments of emotion sharing in the 
form of “what did you experience and feel at the weekend” during the circle time, 
facial expressions drawn on numbers or figures in mathematics, astonishments 
during the science experiment excitement of the play, sharing the feelings of the 
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hero during the story. Although routines and coincidences carry many messages 
about emotions, a concrete, gradual and systematic path must be followed for 
the emotional intelligence development of children. In this way, it is necessary to 
answer many questions such as which emotions to start, which situations to be 
associated with, which type of activity to benefit from, which tools, methods, and 
techniques to use, which approaches to take during implementation.

Above all, teachers should have positive perceptions with emotional intelligence 
training and be open to self-improvement. When teachers are open to developing 
emotional competence in themselves, they can find numerous strategies to support 
emotional intelligence in the classroom. Plays, analogies, stories, or many images 
can be used to support emotional intelligence. However, the fact that the strategies 
that will support emotional intelligence are suitable for children’s experiences and 
more creative and fun, far from monotony [53, 54]. Another point is that the visual 
materials to be used do not contain the emotional abuse of children. Sometimes 
children may be too sensitive to content that is normal for adults. Children may 
have critical periods, effective observations can be made to develop appropriate 
methods and strategies in terms of time, content, and frequency [14]. While apply-
ing the strategies, children’s comprehension can be facilitated by following a step 
progressing from their own emotions to those of others [54]. Children differ in the 
difficulties they experience, the skills they have, and their interests. Therefore, the 
choice of method and strategy to be used can be adjusted according to individual 
differences [5, 55].

Every child needs to find an effective way to reveal their emotions. In the 
beginning, children may hesitate to express their emotions. If they do not know 
effective ways to regulate emotions they might response ineffective ways of 
expressing emotions such as avoiding (I’m fine, really!), denying (no, nothing), 
justifying (he’s right, I should not have been like that), worrying (what if … very 
angry) [56]. For this reason, in the educational environment, it can be ensured that 
children express their emotions directly or indirectly by using many methods and 
techniques that will improve their ability to express, understand and adjust their 
emotions. Below are examples of some methods for recognizing, understanding, 
and managing emotions, and then approaches supporting emotional intelligence 
are explained.

4.1 Methods for recognizing emotions

Emotion recognition methods are effective  for making sense of emotional clues 
and labeling emotions. In this way, the child can observe facial expressions and 
gestures and match them with emotions.

Observation and Discussion: It is a strategy where others and self-monitoring 
practices are made. It includes analysis and interpretation activities such as about 
the instant emotions of the characters in cartoons and books, analyzing the clues 
that enable the child to understand emotions, and allowing the child to experience 
and watch his emotions in front of the mirror.

Emotion Diary: It is a method that records the time of emotion, the situation that 
reveals the emotion, and the changes it creates in the body [57]. This method can 
be worked with children in a certain period (for example, two weeks) by special-
izing in an emotion. The child can record these situations through pictures or video 
recording. This technique allows the child to recognize the event that causes the 
emotion and the changes caused by the emotion. 

Body Scan: It is a method applied by directing attention to each part of the 
body with eyes closed to notice the changes caused by emotions in the body [57]. 
When applying with a child, it may be beneficial for them to understand the term 
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“combing” to make concreteness primarily with the action of combing the hair. 
Then, when there are emotional changes, the child should scan/listen to his body by 
closing his eyes, tension or relaxation in his muscles, pain or discomfort, butterfly 
flutter, relief, difficulty in breathing or relaxation, weakness, etc. It can be encour-
aged to notice the changes and find the emotion that caused them.

In addition, emotion membranes, emotion thermometer, emotion graphics and 
posters (showing the name and degree/amount of emotion), emotion cards, game 
tools for emotions (bingo, matching card, puzzle, etc.), puppets, greeting and 
meeting cards, children’s picture books and videos might also be used [58–60].

4.2 Methods for  understanding emotions

Children should be able to define, make sense and express emotions correctly 
to exhibit appropriate social behaviors [61]. Emotions are one of the factors that 
determine the quality of life. Different emotions can be used in personal environ-
ments, family, friendships, and many areas of life, or they can arise in different 
contexts for the same emotions. Various theories explain understanding emotions. 
In the behavioral theory, emotions are accepted as four basic emotions and the 
physiological mechanisms of emotions are emphasized. The physiological theory 
states that emotions have the basis of biology. According to the social constructiv-
ism theory, the schemas created from social life form the basis for the emotional 
reactions of the person. Accordingly, there are two groups of emotions: basic 
emotions such as pleasure and fear, and complex emotions such as shame and guilt. 
In the etiology theory, it is emphasized that emotions enable individuals to survive 
and reproduce [62].

Methods and techniques used  to support emotion understanding  enable the 
child to notice the changes they create, and to establish a cause-effect relationship 
between events and emotions. Collecting affectionate words, interactive book read-
ing, using puppets, interpreting visual material are among these methods.

Collecting Affectionate Words: Children are asked to collect pictures of love words 
used in their families for a week by drawing or representing them with pictures cut 
from newspapers or magazines. At the end of the week, an evaluation is made about 
which word of love they encounter the most and in what situations [54].

Interactive Book Reading: Emotional storybooks enable children to interact 
with the characters in the story [63]. In interactive reading, the child is tried to 
be included in the fiction as much as possible. While reading a book, children are 
asked about the feelings of the heroes (“how did they feel”, “why are they so sad”, 
“how are they showing their feelings?”) or the problems they are experiencing. It is 
ensured that children take the perspective of the heroes in the story, try to under-
stand their emotions, but develop appropriate emotion management strategies for 
themselves. Thus, children can understand the emotions of the individuals in their 
daily life, based on the emotional states of the characters in the story.

Using puppets: Puppets are effective learning tools in terms of both containing 
humor and being interactive. Children’s emotional understanding can be supported 
by using puppets that reflect different emotions. Children perceive puppets as a 
friend, and when they are made to speak with content appropriate to their develop-
ment, they spontaneously tend to understand, interpret and comfort the puppet’s 
emotional state.

Interpreting visual materials: books, newspapers, and magazines contain many 
visual stimuli including emotions or emotional context. These stimuli give children 
various messages about understanding and managing. As with reading interactive 
books, visuals suitable for children (which do not reflect emotional abuse) can be 
selected, and interpretation can be made with many questions such as what they 
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see in the visual, which emotion is reflected, why this emotion is felt, how it might 
behave from now on. Moreover, emotes can be examined and visual and emotional 
literacy can be increased by ensuring their use during the event.

4.3 Methods for emotion management

Emotion management methods help to recognize the intensity and effects 
of emotions, coping with these effects, managing them, and relaxing. Exercise, 
breathing, cat awakening, self-talk, self-compassion, safety point are among them.

Exercise: Exercise helps the body return to its normal balance by releasing 
natural chemicals and hormones [57]. Therefore, exercises can be used as effective 
strategies in dealing with emotions. Nature walks, garden games and sports should 
be included in the child’s daily routine at school and home.

Cat Awakening: Using the observations made with cats or videos of cats waking 
up, and stretching their bodies, it is aimed that children imitate these states of the 
cat and calm down by applying it when they encounter intense emotions [64].

Breathing exercises: Taking diaphragmatic breathing reduces stress and provides 
emotional relief by reducing heart rhythm and blood pressure by providing carbon 
dioxide gas release and oxygen gas intake [57]. For this reason, teaching children to 
take proper diaphragmatic breathing, including various breathing exercises dur-
ing the day, and encouraging them to use breathing in moments when they need 
relaxation help the child to have an effective strategy in managing their emotions.

Positive and realistic self-talk: Children may be asked to talk about their emo-
tions by going in front of the mirror, develop ways to cope with this by express-
ing their feelings, and giving a self-motivated speech [59]. This way allows 
the child to increase his self awareness and to motivate himself to manage his 
emotions.

Self-compassion: It is a method that allows a person to approach him/her in a 
gentle, loving way in the face of mistakes or negative emotions, to characterize what 
happened as a situation that can happen to the whole of humanity, and to accept the 
self and emotion as it is without underestimating or exaggerating with conscious 
awareness [65].

Safety point: A point of the body is taken as a reference point to cope with nega-
tive emotions such as stress and insecurity, and relaxation is aimed at stimulating 
the nerves with moves as touch and massage. The point is optional and can be used 
for various ways like finger rubbing, palms touching, etc. It can also be applied as 
assigning emotion to each finger [64].

Spatial reference/Safe Area: It is a technique based on the use of indoor or outdoor 
spaces that the child can use to rest, stay alone and calm down. This area need to be 
peacefull  for the child, comforts  him/her with favorite sight, sound (stream, bird, 
etc.), fragrance (strawberry, cinnamon, tree, etc.), and taste (fruit, cake, etc.) [57, 64].

Expressing Emotion: This method ensure that children express themselves not 
only verbally but also various ways of expression (dance, music, painting, sculp-
ture, drama, sports, etc.) 

Focus Change: It involves moving away from the present moment by imagining 
a special / beautiful moment in which positive emotions are experienced or a place 
one loves, listening to music or singing, reading a book, exercising, and forgetting 
the negative thoughts for a moment. It is also known as TV channel switching. To 
facilitate this change, the person can produce a motivational sentence (I am good, 
I am safe and calm, I can overcome it, etc.) [57]. Changing the channel can make it 
easier to practice with children by allowing concretizing the name.

Turtle Technique: When the child feels a negative emotion, the first step is to 
notice it, then stop and think about this emotion, then shrink, self-hug, turn inward 
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“combing” to make concreteness primarily with the action of combing the hair. 
Then, when there are emotional changes, the child should scan/listen to his body by 
closing his eyes, tension or relaxation in his muscles, pain or discomfort, butterfly 
flutter, relief, difficulty in breathing or relaxation, weakness, etc. It can be encour-
aged to notice the changes and find the emotion that caused them.

In addition, emotion membranes, emotion thermometer, emotion graphics and 
posters (showing the name and degree/amount of emotion), emotion cards, game 
tools for emotions (bingo, matching card, puzzle, etc.), puppets, greeting and 
meeting cards, children’s picture books and videos might also be used [58–60].

4.2 Methods for  understanding emotions

Children should be able to define, make sense and express emotions correctly 
to exhibit appropriate social behaviors [61]. Emotions are one of the factors that 
determine the quality of life. Different emotions can be used in personal environ-
ments, family, friendships, and many areas of life, or they can arise in different 
contexts for the same emotions. Various theories explain understanding emotions. 
In the behavioral theory, emotions are accepted as four basic emotions and the 
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see in the visual, which emotion is reflected, why this emotion is felt, how it might 
behave from now on. Moreover, emotes can be examined and visual and emotional 
literacy can be increased by ensuring their use during the event.
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and calm down with breathing, and focus on the solution by leaving the shell when 
calmed. It can be embodied with images of the turtle [66].

Stairs: This is an imaginary activity. In this technique children descend ten ladder 
steps by breathing and counting down each ladder. While the children pretend to 
descend from the stairs, they are asked questions (E.g. You have come to a very 
special place for you, where have you come?” ) to help them imagine and relax. 
Moving through each step can also be implemented by adapting it as saying a word 
of love to yourself [67].

Pros and cons list: Children are asked to draw and concretize the positive and 
negative features of the situation by dividing cardboard into two to choose the 
appropriate option in cases where they are unsure [59].

Trust Walk: Children are told to choose a partner. Then the eyes of one of the 
partners are closed. The blindfolded child is the eye of his partner and helps the 
blindfolded friend navigate the classroom safely.

Draw and portray: Children are asked to draw an event that they experienced 
on the day they were most unhappy in the classroom. The completed pictures are 
collected and distributed to other children in a mixed way. Children who take the 
pictures are asked to animate the event in the picture.

In addition to these techniques, emotion analysis posters (What do I feel?, 
Why do I feel this feeling?, How can I cope with the emotion?, Who can support 
Nan?, which is the most appropriate option?), Problem-solving cards, empathy 
cards, relaxation bag (through senses) might be used. Children can regulate their 
emotions and behaviors by using tools such as paints and pencils that will provide 
expression, breathing exercise cards, favorite scents, exercise cards, photos of a 
favorite environment or person, list of things they like to do, sponge or stress ball to 
be pressed [37, 58, 59].

5. Approaches to support children’s emotional intelligence

Children need adult understanding and guidance to acquire skills such as 
recognizing, understanding, and expressing their emotions. The fact that emotional 
intelligence can be supported and developed with childhood experiences and 
education, teachers, and parents who provide basic experience and opportunities to 
the child, impose an important role in the process.

When teachers and parents have enthusiasm, patience, flexibility, respect for 
differences, creativity, humor, cooperation, empathy, effective communication, 
openness to innovations, they achieve more successful results in supporting chil-
dren’s emotional intelligence skills [18, 68]. Approaches that support the emotional 
intelligence of children are discussed under the subtitles as recognition and accep-
tance of the child, active listening, emotional literacy in the classroom, being a 
model, emotion talks, emotion coaching.

5.1 Recognition and acceptance of the child

Children are a whole with all their developmental characteristics, positive and 
negative emotions, and they need to be recognized and accepted as they are. It is 
important to develop expectations appropriate to the developmental characteristics 
of the child and to satisfy the interests and needs of the child. Developmental 
characteristics will determine the amount and type of emotional support children 
need individually [69].

Accepting the child is important in terms of the development of self-esteem, 
self-acceptance, expressing and managing their feelings, and reaching social and 
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emotional competence. Behaviors such as rejection, blaming, criticizing, threaten-
ing, embarrassing, mocking cause the child to think that he is not accepted. The 
child avoids expressing his feelings with insufficiency anxiety and shame. Children 
who cannot express their emotions start to show inward or outward-oriented 
behaviors and their social relationships deteriorate [17, 70].

When children feel accepted, they will be open to accepting others, showing 
respect and tolerance. Planning activities appropriate to the characteristics of 
children, allowing them to make decisions, criticize, and evaluate will make the 
child feel valued.

5.2 Emotional literacy in the classroom

The classroom environment, which includes elements such as the layout, equip-
ment, and classroom management methods of the classroom, conveys the messages 
about belonging to the child and whether it is safe [18]. Emotion graphics, diaries, 
children’s pictures, and products enable the child to recognize himself. Emotion 
and behavior regulation tools should provide the child’s intrinsic motivation. Self-
regulation should be achieved through respect and empathy through relationships 
based on love and trust; strategies based on the reward-punishment system should 
be avoided. The behavior of the reward causes the child to be realized with extrinsic 
motivation rather than intrinsic motivation and damages the permanence of the 
behavior. Rather than the consequences of children’s behavior, it would be more 
effective to draw attention to feelings, the process, and the reflections of behaviors 
on themselves and society.

Considering the developmental characteristics of children while organizing 
behavior, discussing the causes and consequences of the limits with the child, 
determining the limits/rules together, giving consistent responses to behaviors, 
graphics, etc. and visualization, are strategies that provide motivation and experi-
ence for the child to adopt social norms, regulate their emotions and express them 
appropriately [59].

5.3 Active listening

Expressing what the child says as it is by reflecting it without comment is called 
mirroring, and children feel understood when faced with this type of active listen-
ing. Feeling that the child is understood helps him to know and accept himself, to 
express himself, to increase his self-confidence, and to be motivated for solutions 
[4]. When the child is unable to control his emotions, the teacher telling that he 
understands his emotions, waiting for the appropriate time and not being compel-
ling, showing closeness, using a loving tone, making eye contact, giving reflective 
and positive feedback to the child, and being a guide are basic strategies  in com-
munication with the child [71, 72]. Sometimes there are emotional ups and downs 
in the classroom, empathetic listening can help children calm down. This style of 
communication prevents the development of feelings of shame and guilt caused by 
negative behaviors in the child, enables the child to feel accepted, to accept himself, 
to express himself comfortably, to make self-regulation by receiving feedback.

5.4 Being a model

Children learn by observing their social environment. The adults’ reactions, 
gestures, and behaviours give them information about the nature of emotion, when 
and how to express it. The child tries to reveal what he learned through imitation in 
similar situations. Through trial and error, they learn to use the most appropriate 
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emotional skill for the situation. Modeling the right behaviors and a positive envi-
ronment increases the likelihood of children adjusting their emotions and behaviors 
[18, 70, 71]. Studies show that the reactions of children to emotions are related to 
the reactions of adults.; It has been revealed that children who grow up in a positive 
environment reflect positive communication in the games, when they are given 
stress, tense, and punitive reactions to their emotions, and they have difficulty in 
managing their emotions and behaviors [73, 74]. Therefore, educators should pro-
vide children with a positive, calm, and safe model, especially in terms of managing 
emotions.

5.5 Emotion conversations

Emotional conversations are talks based on evaluation, understanding, and 
interpretation beyond the speech that includes actions such as examining the 
emotional indicators of both themselves and others, making statements about emo-
tions, interpreting feelings, evaluating causes and consequences between adults and 
children [70, 75, 76].

Such emotion-sensitive discussions enable children to recognize, understand, 
and express their emotions, and thus initiate and maintain healthy social relation-
ships and empathize [74, 76–78]. Emotion discussions prevent the child from 
developing internalizing behavior and provide conscious development [79, 80]. For 
this reason, it is necessary to listen to the emotional speeches of children, to review 
the process while telling, and to make them feel the reasons or consequences of the 
reactions. While speaking relaxes the child, it enables the educator to understand 
the child’s point of view.

5.6 Emotion coaching

Emotion coaching consist of communicative strategies such as explaining the 
observed event and emotion, managing the child’s attention with emotional clues, 
helping the child to understand his feelings and behaviors, analyzing social inter-
actions, and providing guidance. Educators who are emotion coaches recognize 
the child’s negative emotions and see this as an opportunity to support the child’s 
emotional development. The process starts with accepting all emotions of the 
child, recognizing and distinguishing complex emotions, naming emotions, giving 
information about emotions and their effects, encouraging the child for emotional 
expression, developing strategies together to manage and express negative emo-
tions, to solve problems encountered at the end of negative emotions. It continues 
with conversation and encouragement for the social relationships.  Teachers see the 
child as a subject and keep themselves in a helper position, pay  attention to using a 
descriptive and solution-server language instead of the routing language [71, 80].

Emotion coaching improves the child’s ability to express his emotions, prevents 
him from showing inward or outward-oriented behaviors as a result of his negative 
emotions, enables him to develop social communication, and increases success by 
improving attention skills [4, 17]. Educators and parents give positive feedback to 
children about their positive behavior, encourage them to participate in various 
activities, appreciate their efforts, encourage behaviors such as taking responsibil-
ity, planning, leading, sharing, and helping, emphasizing the importance of togeth-
erness and friendship, self-knowledge. They can support by directing them to share 
emotions with their friends and to establish sincere social relationships [77].

Although educators work with a team spirit and try to support children’s emotion  
and behavior regulation as a coach, there may be situations where the expected 
changes are not achieved (for example, self harming  harming animals, etc.). Such 
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situations can reduce educators’ determination to support emotional intelligence. In 
such cases, the child’s emotions and behaviors are observed, and recorded. It may be 
necessary to follow up with frequency forms as well as tools, and follow-up of the child 
with a psychological counselor [81].

6. Conclusion

Early childhood is a critical period for the development of emotional intelli-
gence. Emotional intelligence can be developed through experiences and education. 
The development of emotional intelligence abilities contributes to the psychologi-
cal and physical well-being, social relations, and academic achievements of the 
individual both in childhood and adulthood. Teachers can use methods and tech-
niques suitable for children’s developmental characteristics to strengthen children’s 
emotional intelligence. Concrete, systematic, and continuous support of emotional 
intelligence ensures effective results. Acceptance of children, active listening, emo-
tion conversations, and emotion coaching can help children control their emotions. 
Emotional intelligence training reduces children’s emotional and behavioral prob-
lems and makes learning more enjoyable.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

Defining “emotion” and its accurate measuring is a notorious problem in the 
psychology domain. It is usually addressed with subjective self-assessment forms 
filled manually by participants. Machine learning methods and EEG correlates 
of emotions enable to construction of automatic systems for objective emotion 
recognition. Such systems could help to assess emotional states and could be used to 
improve emotional perception. In this chapter, we present a computer system that 
can automatically recognize an emotional state of a human, based on EEG signals 
induced by a standardized affective picture database. Based on the EEG signal, 
trained deep neural networks are then used together with mappings between emo-
tion models to predict the emotions perceived by the participant. This, in turn, can 
be used for example in validation of affective picture databases standardization.
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1. Introduction

In psychological research, the most common method of measuring perceived 
emotions or emotional states is through self-assessment forms filled manually by 
participants. The information they give is useful but very subjective and dependent 
on many extraneous factors, i.e. the construction of the form, the instructions, and 
the level of emotional intelligence of the participant. Also, the forms cannot be used 
when working with children or mentally disabled people. The physiological signals 
can give a more objective view of the emotional reactions of the body. Among 
measurement techniques using galvanic skin response (GSR), facial electromy-
ography (EMG), electrocardiography (ECG), breathing rate, or temperature; 
electroencephalography (EEG) is one of the most common in emotion recognition 
applications. It is non-invasive and offers high-resolution, high-dimensional data 
about the source of the emotions itself - the brain activity. In EEG, highly conduc-
tive electrodes placed on the scalp collect the electrical charge induced by the 
activity of the brain.

The correlation between emotional state and EEG is widely used in cognitive 
psychology, psychophysiology, and medicine [1] for the examination of mental 
disorders like depression [2], autism spectrum disorder (ASD) [3], attention-deficit 
hyperactivity disorder (ADHD) [4], or schizophrenia [5]. From a psychological 
point of view, EEG gives insights into the mechanisms of how emotions are made. 
Emotion recognition systems, like the one presented in this chapter, can be used 
to assess the emotional perception of humans. However, the analysis of complex 
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1. Introduction

In psychological research, the most common method of measuring perceived 
emotions or emotional states is through self-assessment forms filled manually by 
participants. The information they give is useful but very subjective and dependent 
on many extraneous factors, i.e. the construction of the form, the instructions, and 
the level of emotional intelligence of the participant. Also, the forms cannot be used 
when working with children or mentally disabled people. The physiological signals 
can give a more objective view of the emotional reactions of the body. Among 
measurement techniques using galvanic skin response (GSR), facial electromy-
ography (EMG), electrocardiography (ECG), breathing rate, or temperature; 
electroencephalography (EEG) is one of the most common in emotion recognition 
applications. It is non-invasive and offers high-resolution, high-dimensional data 
about the source of the emotions itself - the brain activity. In EEG, highly conduc-
tive electrodes placed on the scalp collect the electrical charge induced by the 
activity of the brain.

The correlation between emotional state and EEG is widely used in cognitive 
psychology, psychophysiology, and medicine [1] for the examination of mental 
disorders like depression [2], autism spectrum disorder (ASD) [3], attention-deficit 
hyperactivity disorder (ADHD) [4], or schizophrenia [5]. From a psychological 
point of view, EEG gives insights into the mechanisms of how emotions are made. 
Emotion recognition systems, like the one presented in this chapter, can be used 
to assess the emotional perception of humans. However, the analysis of complex 
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and high-dimensional EEG patterns and correlations would be virtually impossible 
without computers and computational methods like machine learning. The emotion 
recognition algorithms are a part of a special branch of computer science called 
affective computing [6]. It is also a part of the artificial intelligence field as it relates 
to the understanding and displaying emotions by machines. Automatic emotion rec-
ognition systems based on EEG have already shown outstanding accuracy in many 
different applications [7] and well-established benchmarks like DEAP (database 
for emotion analysis using physiological signals) [8]. Machine learning algorithms 
are used in the vast majority of these systems and are considered state-of-the-art in 
the domain. Among them, deep neural networks are the most promising emerging 
approach which does not require additional feature extraction steps [9].

The chapter presents the idea and design of the system for validation of affec-
tive picture databases by confronting its result with predictions of EEG-based 
artificial deep neural networks. Consecutive sections are a step-by-step guide for 
creating such a system. In Section 2, different psychological models of emotion are 
described, the problem of mapping between emotion models is introduced, and our 
new mapping is proposed. In Section 3, the instructions for designing a complete 
EEG experiment for machine learning emotion recognition are given, together 
with a list of affective picture sets, and state-of-the-art algorithms. In Section 4, the 
system for validation of affective databases is presented. The chapter ends with a 
summary and future work section.

2. Psychological models of emotion

Recognition of emotions must start from the definition of the model in which 
they are measured. This is the main dividing line in the field of emotion analysis 
[10]. The theory of emotions is still an open topic despite plenty of publications and 
research. The reason is that human emotions are mental states generated by the cen-
tral nervous system [11], and as such, they are hard to assess, nondeterministic, and 
subjective phenomena. Individuals with different levels of emotional intelligence 
may not be able to assess their emotional state accurately [ref]. Moreover, similar 
stimuli may induce very different states in two similar people, and the same person 
may respond differently to the seemingly similar stimuli. The age, time of the day, 
mood, experience, fatigue may all affect the perception of emotions.

However, there is some evidence for neural circuits that are responsible for 
particular basic emotional events [3], so some assumptions and simplifications 
were made to extract several different emotion models. In general, they divide into 
discrete (or categorical) and dimensional (or continuous) models.

The discrete emotion models describe different numbers of independent 
emotion categories. One of the most popular models by Paul Ekman describes six 
universal basic emotions of anger, disgust, fear, happiness, sadness, and surprise 
[12]. The model is derived from the observation of universal facial expressions. The 
paper describing the model has been cited and discussed by thousands of research-
ers, but, the existence of basic emotions is still an unsettled issue in psychology, 
rejected by many researchers [13–15]. Another model by Plutchik describes 8 
primary bipolar emotions: joy and sadness; anger and fear; surprise and anticipa-
tion; and trust and disgust [16]. But, unlike in Ekman’s model, Plutchik’s wheel of 
emotions relates these pairs in the circumplex model. Recently, the model consisting 
of as many as 27 classes bridged by continuous gradients was proposed [17].

The continuous models are usually represented in numerical dimensional space. 
The most popular dimensions were defined by Mehrabian and Russell in [18] as 
pleasure, arousal, and dominance (PAD model). The first dimension is frequently 
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called valence in the literature, it describes how pleasant (or unpleasant) is the 
stimuli for the participant. The arousal dimension defines the intensity of emotion. 
Dominance is described as a level of control and influence over one’s surroundings 
and others [19]. Usually, less attention is paid to this third dimension in the litera-
ture [20]. However, only the dominance dimension enables to distinguish between 
angry and anxious, alert and surprised or relaxed from protected [19]. The model 
that includes only valence and arousal levels is called a circumplex model of affect 
[21] and is one of the most commonly used to describe the emotions elicited with 
stimuli. Currently, this model is facing some criticism, because complex emotions 
in particular are hard to define within only these two general dimensions [22, 23]. 
The effort to present scientific results in a simple and structured form may lead to 
a critical reduction of the phenomena. The newest research findings on the global 
meaning structure of the emotion domain pointed out that more than two dimen-
sions are needed to describe the nature of the human emotional experience suf-
ficiently [23, 24].

2.1 Mappings between models

Discrete and dimensional models are not defined as contradictory. Instead, they 
both can give unique value that can assist in understanding the functions of emo-
tions [25]. There are multiple works on mappings between different, both discrete 
and continuous, emotion models [22, 26, 27]. They are usually based on self-
assessment questionnaires of the group of participants who assesses the discrete 
emotions (induced or represented by words, images, videos, short stories, or facial 
expression) in a few continuous dimensions of circumplex, PAD, or similar models, 
i.e. Valence-Arousal-Control-Utility [22], Valence-Arousal-Approach/Avoidance 
[28]). Formerly, the questionaries were based on Self-Assessment Manikins (SAMs) 
[29] or several-point (usually 5, 7, or 9 points) Likert scale (like in IAPS [30] or 
OASIS [31] datasets). The new trend is to use more fine-grained continuous scales 
like selecting a point on the 10 cm line [22] or Affective Slider [32].

Two popular mappings based on emotion words are presented in Figure 1. The 
three-dimensional visualizations are adapted from [22]. The emotion words are 
placed in the position representing their average PAD assessment by 300 [19] and 
70 subjects [27] accordingly. The length of the dashed lines is proportional to the 

Figure 1. 
Average locations of 12 emotion words in PAD dimensions according to Russell and Mehrabian lexicon [19] (on 
the left) and Hoffmann et al. [27] (on the right).
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and high-dimensional EEG patterns and correlations would be virtually impossible 
without computers and computational methods like machine learning. The emotion 
recognition algorithms are a part of a special branch of computer science called 
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However, there is some evidence for neural circuits that are responsible for 
particular basic emotional events [3], so some assumptions and simplifications 
were made to extract several different emotion models. In general, they divide into 
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universal basic emotions of anger, disgust, fear, happiness, sadness, and surprise 
[12]. The model is derived from the observation of universal facial expressions. The 
paper describing the model has been cited and discussed by thousands of research-
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stimuli for the participant. The arousal dimension defines the intensity of emotion. 
Dominance is described as a level of control and influence over one’s surroundings 
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emotions (induced or represented by words, images, videos, short stories, or facial 
expression) in a few continuous dimensions of circumplex, PAD, or similar models, 
i.e. Valence-Arousal-Control-Utility [22], Valence-Arousal-Approach/Avoidance 
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[29] or several-point (usually 5, 7, or 9 points) Likert scale (like in IAPS [30] or 
OASIS [31] datasets). The new trend is to use more fine-grained continuous scales 
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Figure 1. 
Average locations of 12 emotion words in PAD dimensions according to Russell and Mehrabian lexicon [19] (on 
the left) and Hoffmann et al. [27] (on the right).
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pleasure/valence value. In both models, the most pleasure-inducing words are Love, 
Happiness, Hope, and Gratefulness. On the other end, we have highly-arousing 
Anger and Fear that can be differentiated only by the dominance dimension. The 
least arousing and pleasant word is Sadness which is also of low dominance. The 
main difference between mappings is the location of Hate which is relatively less 
arousing in the Hoffmann mapping. Some of the emotion words like Contempt, 
Disgust, or Compassion have equivalents only in the model presented in Figure 2.

Figure 2 is based on data from [22], it presents the average assessment of 16 
common emotion words by 187 subjects in Valence-Arousal-Control dimensions 
(the dimension of Utility was also assessed, but is omitted in the figure) before and 
after multi-dimensional scaling (MDS) into 3 dimensions that results with a far 
more “honest” Euclidean space between emotion instances. As can be observed, 
the locations of emotion words after MDS are much more scattered across space, 
but they keep some basic relationships, i.e. Love, Happiness, Gratefulness, and 
Compassion have still larger values in Dimension 1 (similar to Valence); pairs of 
similar emotions like Sadness and Disappointment, or Happiness and Love are 
still relatively close to each other. Thus, this MDS mapping may be a good basis for 
machine learning algorithms based on dimensional proximities.

2.2 Own mapping between NAPS and CAP-D affective picture sets

In our example, we will use the set of 266 affective pictures from NAPS (Nencki 
Affective Picture System) [28] and NAPS BE (a subset of NAPS with 6 basic emo-
tion labels added) [33] that were included in CAP-D (Categorized Affective Pictures 
Database) [34]. Subsets of images from this set were assessed in several emotion 
models by different groups of participants:

• valence, arousal, and approach-avoidance dimensions (266 images assessed by 
119 female and 85 male subjects in NAPS)

• valence and arousal dimensions (144 images assessed by 67 female and 57 male 
subjects in NAPS-BE)

• arousal dimension (266 images assessed by 73 female and 60 male subjects 
in CAP-D)

Figure 2. 
Average locations of 16 emotion words in Valence-Arousal-Control dimensions before (on the left) and after 
multidimensional scaling (on the right) as calculated in [22].
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• intensities of 6 basic Ekman emotions and dominant emotion (or emo-
tions) per picture (144 images assessed by 67 female and 57 male subjects in 
NAPS-BE)

• categorization and intensity in 10 emotion categories including 6 basic Ekman 
emotions: anger, compassion, disgust, fear, happiness, love, peacefulness, 
pride, sadness, surprise (266 images assessed by 73 female and 60 male 
subjects, and 15 clinical psychologists in CAP-D)

Several mappings between dimensional and discrete emotion models can be 
built on this diverse set of responses. The diagram of possible mappings is presented 
in Figure 3.

Among the options presented in Figure 3, we selected three mappings from 
10 emotions from CAP-D onto Valence-Arousal-Approach/Avoidance from NAPS 
(Table 1 and Figure 4), Valence-Arousal from NAPS, and Valence-Arousal from 
NAPS-BE (Figure 5). In order to establish each mapping, the dimensional assess-
ments for all images representing a specific discrete class in CAP-D (as the 1st 
emotion) were normalized to <−1, 1 > range, averaged, and placed in the calculated 
coordinates in the dimensional space (Figures 4 and 5). In practice, only 9 discrete 
emotions could be mapped for NAPS as there were no images representing surprise 
as the 1st emotion in CAP-D. And, only 8 discrete emotions for NAPS-BE (no sur-
prise and pride as the 1st emotions). In all three mappings, two main groups can be 
observed: the group of higher valence, lower arousal emotion categories (happiness, 
love, peacefulness), and the group of lower valence, higher arousal emotions, with 
disgust and anger as the most extreme examples. The main difference from map-
pings in Figure 1 (based on emotion words, not images) is that love and happiness 
have relatively low arousal. As commented by authors of NAPS, it is hard to induce 
highly arousing positive emotions using just still images (without using erotic 
content such as included in NAPS ERO [35]). Another observation is that pairs of 
emotions sadness-compassion, love-peacefulness, and anger-disgust are very close to 
each other in Valence-Arousal mappings. Considering the fact they are based on the 
assessment of different groups of people, it may suggest that these pairs of emotions 
are universally, closely related with each other when induced using images (or at 
least images from NAPS).

Figure 3. 
The diagram of possible mappings between dimensional and discrete emotion models assessed by participants 
in NAPS, NAPS BE, and CAP-D. Arrows are directed from subsets to supersets of images. Solid/dashed lines 
represent mappings based on the assessment of the same/different group of participants accordingly.
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pleasure/valence value. In both models, the most pleasure-inducing words are Love, 
Happiness, Hope, and Gratefulness. On the other end, we have highly-arousing 
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main difference between mappings is the location of Hate which is relatively less 
arousing in the Hoffmann mapping. Some of the emotion words like Contempt, 
Disgust, or Compassion have equivalents only in the model presented in Figure 2.

Figure 2 is based on data from [22], it presents the average assessment of 16 
common emotion words by 187 subjects in Valence-Arousal-Control dimensions 
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after multi-dimensional scaling (MDS) into 3 dimensions that results with a far 
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• valence and arousal dimensions (144 images assessed by 67 female and 57 male 
subjects in NAPS-BE)

• arousal dimension (266 images assessed by 73 female and 60 male subjects 
in CAP-D)

Figure 2. 
Average locations of 16 emotion words in Valence-Arousal-Control dimensions before (on the left) and after 
multidimensional scaling (on the right) as calculated in [22].
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• intensities of 6 basic Ekman emotions and dominant emotion (or emo-
tions) per picture (144 images assessed by 67 female and 57 male subjects in 
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pride, sadness, surprise (266 images assessed by 73 female and 60 male 
subjects, and 15 clinical psychologists in CAP-D)
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in Figure 3.
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emotion) were normalized to <−1, 1 > range, averaged, and placed in the calculated 
coordinates in the dimensional space (Figures 4 and 5). In practice, only 9 discrete 
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prise and pride as the 1st emotions). In all three mappings, two main groups can be 
observed: the group of higher valence, lower arousal emotion categories (happiness, 
love, peacefulness), and the group of lower valence, higher arousal emotions, with 
disgust and anger as the most extreme examples. The main difference from map-
pings in Figure 1 (based on emotion words, not images) is that love and happiness 
have relatively low arousal. As commented by authors of NAPS, it is hard to induce 
highly arousing positive emotions using just still images (without using erotic 
content such as included in NAPS ERO [35]). Another observation is that pairs of 
emotions sadness-compassion, love-peacefulness, and anger-disgust are very close to 
each other in Valence-Arousal mappings. Considering the fact they are based on the 
assessment of different groups of people, it may suggest that these pairs of emotions 
are universally, closely related with each other when induced using images (or at 
least images from NAPS).

Figure 3. 
The diagram of possible mappings between dimensional and discrete emotion models assessed by participants 
in NAPS, NAPS BE, and CAP-D. Arrows are directed from subsets to supersets of images. Solid/dashed lines 
represent mappings based on the assessment of the same/different group of participants accordingly.
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The presented mapping will be used in section 4. as a part of the EEG system for 
validation of affective databases standardization. When using this mapping in this 
system, we need also a specific method for the discretization of the coordinates. 
We can use the estimate which checks if the coordinates in the dimensional space 
predicted by the algorithm are closer than a standard deviation from the discrete 
emotion position in the mapping. Also, we can just limit to the nearest discrete 
emotion in the dimensional space. A detailed discussion about discretization and 
precision metrics in emotion recognition can be found in [26].

3. Machine learning for EEG-based emotion recognition

The emotion recognition from EEG is an example of a problem that wouldn’t 
have a solution without the use of modern machine learning methods. Physiological 

Figure 4. 
Average locations of 9 discrete emotions from CAP-D in Valence-Arousal-Approach/Avoidance dimensions as 
assessed in NAPS.

Figure 5. 
Average locations of discrete emotions as assessed in CAP-D mapped to Valence-Arousal dimensions as assessed 
in NAPS (on the left) and NAPS-BE (on the right).
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The presented mapping will be used in section 4. as a part of the EEG system for 
validation of affective databases standardization. When using this mapping in this 
system, we need also a specific method for the discretization of the coordinates. 
We can use the estimate which checks if the coordinates in the dimensional space 
predicted by the algorithm are closer than a standard deviation from the discrete 
emotion position in the mapping. Also, we can just limit to the nearest discrete 
emotion in the dimensional space. A detailed discussion about discretization and 
precision metrics in emotion recognition can be found in [26].

3. Machine learning for EEG-based emotion recognition

The emotion recognition from EEG is an example of a problem that wouldn’t 
have a solution without the use of modern machine learning methods. Physiological 

Figure 4. 
Average locations of 9 discrete emotions from CAP-D in Valence-Arousal-Approach/Avoidance dimensions as 
assessed in NAPS.

Figure 5. 
Average locations of discrete emotions as assessed in CAP-D mapped to Valence-Arousal dimensions as assessed 
in NAPS (on the left) and NAPS-BE (on the right).
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signals like EEG have very high dimensionality, high level of noise, and physi-
ological artifacts. It is very hard to define simple hand-crafted algorithms to deal 
with this kind of data. This section is a short introduction to the design of machine 
learning classifiers, and a summary of current trends and applications of computer-
aided emotion recognition.

Machine learning (ML) describes the methods of automatic knowledge extrac-
tion and drawing conclusions from the provided database. It is a part of the broader 
domain of artificial intelligence (AI) that is connected with automatic reasoning 
and higher cognitive functions in machines. The simplest ML algorithms like 
k-nearest neighbors (kNN) or k-Means just compare the test samples with the 
existing database and classify them based on the similarity. More complex ML 
algorithms induce general rules present in the database and use these rules to 
predict test samples (decision trees). Algorithms like support vector machines 
(SVMs) transform and divide the database using multi-dimensional planes that 
split samples of different categories.

All these traditional algorithms have one common disadvantage: they do not 
work well with massive amounts of high-dimensional data like EEG. Thus, it is usu-
ally necessary to extract some lower-dimensional features like power or frequencies 
of brain waves. This is not the case for deep learning methods that can operate on 
raw data. Deep learning is inherently connected with artificial neural networks. 
They are inspired by the biological model of neural networks in the brain. Such 
deep artificial neural networks can be seen as very complex non-linear functions 
translating input data into output data of any kind. They encode all the features and 
knowledge about the data in the connections between neurons in the network. Deep 
neural networks have shown outstanding accuracy in different EEG applications 
[9]. Thus, we use them as a “core algorithm” in our examples. However, it is possible 
to replace it with any other traditional machine learning method based on features 
like brain waves, event-related potentials (ERPs) and synchronization, frontal EEG 
asymmetry, or steady-state visually evoked potentials (SSVEPs) [7, 36].

The main part of the system is an emotion recognition machine learning algo-
rithm. The algorithm learns to translate EEG signals into values (discrete, dimen-
sional, or both) defined by each emotion model (or combination of models). The 
core (architecture, hyperparameters, initialization) of the algorithm is the same for 
each model, only the definition of the outputs and loss functions are changing. For 
discrete models, the traditional classification approach is applied. For dimensional 
models, emotion recognition becomes a regression problem [37]. There is also the 
possibility to design a multi-output algorithm based on both discrete and dimen-
sional models. If this multi-target optimization increases the generalizability of the 
algorithm it may support the importance of both dimensional and discrete models 
of emotions [25]. In our example in Figure 6, we present an intra-subject learning 
approach where the neural network is trained on a representative sample of affec-
tive images – the distribution of pictures’ features (e.g. picture categories, emotions 
induced, colors, brightness) used during training should be similar in the affec-
tive database validated in the final system. We keep the same set of participants 
in training and in the final system to ensure comparability of the physiological 
responses.

3.1 Designing an EEG experiment for emotion recognition

Perhaps, the hardest, but essential part of creating an EEG-based classifier is the 
design of proper experimental procedures for data acquisition. It is a crucial part 
that requires specialistic knowledge in psychology, hardware, and signal processing. 

83

Machine Learning and EEG for Emotional State Estimation
DOI: http://dx.doi.org/10.5772/intechopen.97133

One mistake in this phase may cause a failure of the whole study. The best way to 
start is to check the literature for similar experiments and learn from their ideas and 
mistakes. To train and then test EEG-based classifiers correctly, it is important to 
follow the same procedures and maintain the conditions of the experiments. Our 
knowledge about cognitive brain functions is incomplete, so potentially irrelevant 
confounding variables may have a strong impact on the brain response. The list 
of confounding variables typically includes: observer-expectancy effect (the way 
instructions are provided, presence of researcher during the experiment), age and 
gender of participants (many confirmed differences between women and men in 
the literature), the time of the day, the mood, fatigue, and motivation of the partici-
pant (usually increased by some reward), left/right-handedness (if the participant 
responds for stimuli), or impact of drugs and stimulants.

The dependent variable in the emotion recognition EEG experiments is usu-
ally defined in time or frequency space, and the independent variable is usually 
a class of emotion or a value in the dimensional model that intends to be induced 
using the specific stimulus. According to a thorough survey from [7], the most 
frequently used types of stimuli are affective images (in over 35% of articles) before 
videos, music, and other modalities like games or imagination techniques. This is 
partly because of the high availability of affective picture sets described in the next 
section.

3.2 Affective picture databases

There are several publicly accessible affective picture sets for emotion recog-
nition (Table 2). Arguably, the most popular one in the literature is IAPS [38] 
(International Affective Picture System, pronounced “eye-apps”). It contains color 
photographs of objects, landscapes, and animals, but also dead bodies and erotic 
content in order to induce a wide range of emotional states. It uses three-dimen-
sional scales of valence, arousal, and dominance/control. However, there are newer 
sets like NAPS (Nencki Affective Picture System) [28] and OASIS (Open Affective 
Standardized Image Set) [31] that contain many more pictures and/or assessments. 
The largest NAPS set also has scales in three similar dimensions of valence, arousal, 
and approach/avoidance, and may be easily extended by discrete emotion labels 
from NABS-BE [33], erotic pictures from NAPS-ERO [35], or fear-inducing pic-
tures from SFIP [39] (Set of Fear Inducing Pictures). The pictures in NAPS are of 
high-quality, and represent 5 main categories (people, faces, animals, objects, and 
landscapes). The newest CAP-D dataset [34] aggregates subsets of pictures from 
IAPS, NAPS, and GAPED, and extended them with discrete  emotional categories.

Figure 6. 
The schematic diagram of the process of training deep neural networks for EEG-based emotion recognition 
from affective pictures. The presented stimuli come from the NAPS set [28].
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core (architecture, hyperparameters, initialization) of the algorithm is the same for 
each model, only the definition of the outputs and loss functions are changing. For 
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possibility to design a multi-output algorithm based on both discrete and dimen-
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algorithm it may support the importance of both dimensional and discrete models 
of emotions [25]. In our example in Figure 6, we present an intra-subject learning 
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One mistake in this phase may cause a failure of the whole study. The best way to 
start is to check the literature for similar experiments and learn from their ideas and 
mistakes. To train and then test EEG-based classifiers correctly, it is important to 
follow the same procedures and maintain the conditions of the experiments. Our 
knowledge about cognitive brain functions is incomplete, so potentially irrelevant 
confounding variables may have a strong impact on the brain response. The list 
of confounding variables typically includes: observer-expectancy effect (the way 
instructions are provided, presence of researcher during the experiment), age and 
gender of participants (many confirmed differences between women and men in 
the literature), the time of the day, the mood, fatigue, and motivation of the partici-
pant (usually increased by some reward), left/right-handedness (if the participant 
responds for stimuli), or impact of drugs and stimulants.

The dependent variable in the emotion recognition EEG experiments is usu-
ally defined in time or frequency space, and the independent variable is usually 
a class of emotion or a value in the dimensional model that intends to be induced 
using the specific stimulus. According to a thorough survey from [7], the most 
frequently used types of stimuli are affective images (in over 35% of articles) before 
videos, music, and other modalities like games or imagination techniques. This is 
partly because of the high availability of affective picture sets described in the next 
section.

3.2 Affective picture databases

There are several publicly accessible affective picture sets for emotion recog-
nition (Table 2). Arguably, the most popular one in the literature is IAPS [38] 
(International Affective Picture System, pronounced “eye-apps”). It contains color 
photographs of objects, landscapes, and animals, but also dead bodies and erotic 
content in order to induce a wide range of emotional states. It uses three-dimen-
sional scales of valence, arousal, and dominance/control. However, there are newer 
sets like NAPS (Nencki Affective Picture System) [28] and OASIS (Open Affective 
Standardized Image Set) [31] that contain many more pictures and/or assessments. 
The largest NAPS set also has scales in three similar dimensions of valence, arousal, 
and approach/avoidance, and may be easily extended by discrete emotion labels 
from NABS-BE [33], erotic pictures from NAPS-ERO [35], or fear-inducing pic-
tures from SFIP [39] (Set of Fear Inducing Pictures). The pictures in NAPS are of 
high-quality, and represent 5 main categories (people, faces, animals, objects, and 
landscapes). The newest CAP-D dataset [34] aggregates subsets of pictures from 
IAPS, NAPS, and GAPED, and extended them with discrete  emotional categories.

Figure 6. 
The schematic diagram of the process of training deep neural networks for EEG-based emotion recognition 
from affective pictures. The presented stimuli come from the NAPS set [28].
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3.3 EEG devices

The selection of an EEG device is dependent on the purpose and goal of the 
study. For sophisticated psychological or medical research in emotion recognition, 
it is crucial to use more expensive research-grade or medical-grade hardware. The 
examples of EEG caps of such devices are presented in Figure 7. However, the heart 
of the system is not the cap, but the amplifier. It should provide at least 32 channels 
for electrodes with at least 256 Hz sampling to record all relevant frequencies, and 
the voltage resolution of less than a few nanovolts to capture small differences in the 

Figure 7. 
Three most popular EEG caps from research-grade EEG systems. From left to right: Biosemi ActiveTwo 128 
channels, BrainProducts ActiCap 32 channels, and Compumedics Quik-Cap 64 channels (image source: [1]).

Dataset name [ref] 
(Year)

Number of pictures and 
assessments

Assessment 
method

Emotion models used

IAPS [38] (2005) 956 pictures, 100 
subjects (50 women)

5-point Self-
Assessment 
Manikin (SAM)

Dimensional model: 
valence, arousal, 
dominance/control

NAPS [28] (2014) 1356 pictures, 204 
subjects (119 women)

9-point sliding scale Dimensional model: 
valence, arousal, approach/
avoidance
6 basic emotions (only for a 
subset of 510 images) [33]

OASIS [31] (2017) 900 pictures, 822 
subjects (420 women)

7-point Likert scale Dimensional model: 
valence, arousal

GAPED [40] (2011) 730 pictures, 60 subjects 
(no gender given)

100-points rating 
scale

Dimensional model: 
valence, arousal, 
congruence with moral and 
legal norms

CAP-D [34] (2018) 513 pictures, 133 subject 
(73 women), 15 clinical 
psychologists

Describing the 
picture with 1 of 10 
emotion words

10 discrete emotions, 
arousal and intensity 
dimensions

SFIP [39] (2017) 288 pictures, 1671 
subjects

5-point Likert scale 
for fear,
9-point Self-
Assessment 
Manikin for valence

Intensity of fear, valence

Table 2. 
The affective picture sets for emotion recognition.
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signal between conditions. Additional channels for electrooculogram (EOG) and 
accelerometers are necessary for artifact filtering algorithms.

There is an emerging interest in low-cost solutions, especially for applications in 
brain-computer interfaces. One of the examples is Emotiv EPOC+ that was vali-
dated to work well with emotion recognition [41, 42].

3.4 State-of-the-art emotion recognition algorithms

There are a couple of thorough reviews of EEG-based emotion recognition 
systems in the literature [1, 7, 36, 43]. The vast majority of top-performing algo-
rithms are based on machine learning approaches. The methods from the literature 
achieve levels of up to 94% for 2-class discrete problems (such as arousal vs. neutral 
or happiness vs. sadness) and up to 82% for 4-class classification (such as joy, anger, 
sadness, and pleasure). On the example of the DEAP (database for emotion analysis 
using physiological signals) [8], the paper [44] shows the comparison of different 
classifiers for 4 quadrants of the circumplex model: 63% for the kNN, 67% for the 
SVM, 70% for deep convolutional neural network and 75% for the deep hybrid 
neural network. On the example of the eNTERFACE06_EMOBRAIN database, the 
best classification accuracy among calm, exciting positive, and exciting negative 
emotional states achieved around 77% [45]. On the SEED dataset, the emotion 
classification into positive, neutral, and negative classes has achieved accuracy up to 
83% [46]. Presented accuracies are virtually unreachable for humans.

4.  EEG-based system for validation of affective picture databases 
standardization

In this section, we present the idea of the system for EEG-based validation of 
affective picture databases (Figure 8). The system consists of:

• a computer displaying affective pictures, collecting self-assessment responses, 
and providing feedback to the participant

• EEG device placed on the participant’s head

• a set of trained deep neural networks (DNNs) for emotion recognition 
from EEG

• a set of mappings between emotion models

In our example, stimuli from the CAP-D picture set are displayed on the screen. 
Participant assesses each picture following the emotion categorization procedure 
from CAP-D. For each stimulus display period, the EEG signal is collected and 
passed to the input of trained DNNs for emotion recognition. The process of 
training such DNNs is described in Section 3. Based on the input EEG signal, each 
DNN outputs coordinates in the specific dimensional emotion model. They need 
to be mapped onto discrete emotions used in the emotion categorization of CAP-D. 
An example of such mapping is presented in Section 2.2. The mappings are crucial 
when operating on datasets described using different emotion models.

In the results validation phase, the information about the discrete emotion class 
labels from the emotion categorization, output of the selected mapping, and the 
ground truth label of the image are compared. There are several possible outcomes 
from such a comparison:
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GAPED [40] (2011) 730 pictures, 60 subjects 
(no gender given)

100-points rating 
scale

Dimensional model: 
valence, arousal, 
congruence with moral and 
legal norms

CAP-D [34] (2018) 513 pictures, 133 subject 
(73 women), 15 clinical 
psychologists

Describing the 
picture with 1 of 10 
emotion words

10 discrete emotions, 
arousal and intensity 
dimensions

SFIP [39] (2017) 288 pictures, 1671 
subjects

5-point Likert scale 
for fear,
9-point Self-
Assessment 
Manikin for valence

Intensity of fear, valence

Table 2. 
The affective picture sets for emotion recognition.

85

Machine Learning and EEG for Emotional State Estimation
DOI: http://dx.doi.org/10.5772/intechopen.97133

signal between conditions. Additional channels for electrooculogram (EOG) and 
accelerometers are necessary for artifact filtering algorithms.

There is an emerging interest in low-cost solutions, especially for applications in 
brain-computer interfaces. One of the examples is Emotiv EPOC+ that was vali-
dated to work well with emotion recognition [41, 42].

3.4 State-of-the-art emotion recognition algorithms

There are a couple of thorough reviews of EEG-based emotion recognition 
systems in the literature [1, 7, 36, 43]. The vast majority of top-performing algo-
rithms are based on machine learning approaches. The methods from the literature 
achieve levels of up to 94% for 2-class discrete problems (such as arousal vs. neutral 
or happiness vs. sadness) and up to 82% for 4-class classification (such as joy, anger, 
sadness, and pleasure). On the example of the DEAP (database for emotion analysis 
using physiological signals) [8], the paper [44] shows the comparison of different 
classifiers for 4 quadrants of the circumplex model: 63% for the kNN, 67% for the 
SVM, 70% for deep convolutional neural network and 75% for the deep hybrid 
neural network. On the example of the eNTERFACE06_EMOBRAIN database, the 
best classification accuracy among calm, exciting positive, and exciting negative 
emotional states achieved around 77% [45]. On the SEED dataset, the emotion 
classification into positive, neutral, and negative classes has achieved accuracy up to 
83% [46]. Presented accuracies are virtually unreachable for humans.

4.  EEG-based system for validation of affective picture databases 
standardization

In this section, we present the idea of the system for EEG-based validation of 
affective picture databases (Figure 8). The system consists of:

• a computer displaying affective pictures, collecting self-assessment responses, 
and providing feedback to the participant

• EEG device placed on the participant’s head

• a set of trained deep neural networks (DNNs) for emotion recognition 
from EEG

• a set of mappings between emotion models

In our example, stimuli from the CAP-D picture set are displayed on the screen. 
Participant assesses each picture following the emotion categorization procedure 
from CAP-D. For each stimulus display period, the EEG signal is collected and 
passed to the input of trained DNNs for emotion recognition. The process of 
training such DNNs is described in Section 3. Based on the input EEG signal, each 
DNN outputs coordinates in the specific dimensional emotion model. They need 
to be mapped onto discrete emotions used in the emotion categorization of CAP-D. 
An example of such mapping is presented in Section 2.2. The mappings are crucial 
when operating on datasets described using different emotion models.

In the results validation phase, the information about the discrete emotion class 
labels from the emotion categorization, output of the selected mapping, and the 
ground truth label of the image are compared. There are several possible outcomes 
from such a comparison:
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1. All the labels are the same – the normative label from the database is in 
 agreement with the participant’s categorization and physiological response.

2. The normative label alone is different – the emotion induced in the participant 
consistently differ from the normative label.

3. The participant’s categorization alone is different – the physiological response 
is in agreement with the normative label but was assessed differently by the 
participant.

4. The output of the mapping alone is different – the participant’s categorization 
is in agreement with the normative label, but the physiological response 
suggests a different label.

5. All the labels are different – there is no agreement between ground truth,  
self-assessment, and mappings.

Based on these outcomes several conclusions can be drawn and translated into 
the feedback about the database standardization. For outcome 1., the feedback 
should say about positive validation of the normative label. This is the desired 
outcome of the system. On the other hand, outcome 2. suggests a serious problem 
with the normative label for the particular participant, as both subjective and 

Figure 8. 
The diagram of the system for validation of affective picture databases standardization.
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physiological responses agree on a different label. This situation itself does not 
mean the validation is negative. Only if this problem persists among the majority 
of participants the label should be reconsidered. The supporting example here is 
the picture of a happy dog that should induce happiness according to the normative 
label but induces fear in individuals with cynophobia (the fear of dogs). Outcome 
3., if consistent among the population, may suggest problems with naming the 
proper emotion on the picture. The physiological response is as expected for the 
normative label, but participants do not select the expected label. The supporting 
example here is the picture with a normative label of “fear” presenting the wolf 
eating its prey that induces fear in the physiological response. But, participants may 
focus on the prey’s appearance in the subjective response and select the label “dis-
gust”. In this example, we may face the problem of ambiguous labeling of the image. 
If outcome 3. is present only in individual participants it may rather suggest their 
problems of emotion perception. Outcome 4. should be a suggestion for the authors 
of the database that the normative label of the picture may be biased by subjective 
responses of the participants (e.g. because of some cultural or ethical reasons), 
so their physiological responses disagree with conscious categorization. E.g., they 
cannot answer differently because it would put them in a bad light. Outcome 5 is the 
only one resulting with clearly negative validation where all participant’s reactions 
are different. It may suggest that the normative label is too ambiguous or too weak 
to be perceived correctly.

The system was designed to be generic. The described validation may be per-
formed for any discrete and dimensional models with little to no modifications of 
the flow. The only requirement is the existence of at least one algorithm trained to 
recognize the assessed emotions or at least one mapping which translates recogni-
tion results (in a different emotion model) into the target model. The more algo-
rithms and mappings the more detailed validation results. Also, the system can be 
easily adapted to videos, sound, or text stimuli. Additionally, this system may select 
the most feasible emotion model for the participant and can be calibrated for him 
by fine-tuning the networks using his consecutive responses.

This system may be further adapted as a tool for training emotion perception -  
one of the branches of emotional intelligence that is measured in the Mayer-
Salovey-Caruso Emotional Intelligence Test (MSCEIT) [47]. The feedback from 
the system provides suggestions of improvements in the emotional perception and 
points to the differences between self-assessment and normative benchmark that 
should be considered by the participant.

5. Summary and future work

The chapter presents a conceptual design of the computer system that uses 
EEG signals and deep neural networks to assess the affective picture databases 
standardization. According to the presented current state-of-the-art in psychol-
ogy and machine learning, this kind of system is possible to create. All elements of 
the systems are ready to use. The only challenge is the selection of a representative 
population and collection of a significant amount of EEG data to train the deep 
neural networks.

As there are many models for describing emotions, we focused here on the map-
pings between emotion models. Such mappings allow using machine learning meth-
ods trained on one model for emotion recognition in a different model. There is a 
lack of emotion mappings for affective picture sets, so our new mappings between 
dimensions of valence, arousal, approach/avoidance, and discrete emotions are 
the value added by the chapter. There is also a possibility that one consistent and 
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physiological responses agree on a different label. This situation itself does not 
mean the validation is negative. Only if this problem persists among the majority 
of participants the label should be reconsidered. The supporting example here is 
the picture of a happy dog that should induce happiness according to the normative 
label but induces fear in individuals with cynophobia (the fear of dogs). Outcome 
3., if consistent among the population, may suggest problems with naming the 
proper emotion on the picture. The physiological response is as expected for the 
normative label, but participants do not select the expected label. The supporting 
example here is the picture with a normative label of “fear” presenting the wolf 
eating its prey that induces fear in the physiological response. But, participants may 
focus on the prey’s appearance in the subjective response and select the label “dis-
gust”. In this example, we may face the problem of ambiguous labeling of the image. 
If outcome 3. is present only in individual participants it may rather suggest their 
problems of emotion perception. Outcome 4. should be a suggestion for the authors 
of the database that the normative label of the picture may be biased by subjective 
responses of the participants (e.g. because of some cultural or ethical reasons), 
so their physiological responses disagree with conscious categorization. E.g., they 
cannot answer differently because it would put them in a bad light. Outcome 5 is the 
only one resulting with clearly negative validation where all participant’s reactions 
are different. It may suggest that the normative label is too ambiguous or too weak 
to be perceived correctly.

The system was designed to be generic. The described validation may be per-
formed for any discrete and dimensional models with little to no modifications of 
the flow. The only requirement is the existence of at least one algorithm trained to 
recognize the assessed emotions or at least one mapping which translates recogni-
tion results (in a different emotion model) into the target model. The more algo-
rithms and mappings the more detailed validation results. Also, the system can be 
easily adapted to videos, sound, or text stimuli. Additionally, this system may select 
the most feasible emotion model for the participant and can be calibrated for him 
by fine-tuning the networks using his consecutive responses.

This system may be further adapted as a tool for training emotion perception -  
one of the branches of emotional intelligence that is measured in the Mayer-
Salovey-Caruso Emotional Intelligence Test (MSCEIT) [47]. The feedback from 
the system provides suggestions of improvements in the emotional perception and 
points to the differences between self-assessment and normative benchmark that 
should be considered by the participant.

5. Summary and future work

The chapter presents a conceptual design of the computer system that uses 
EEG signals and deep neural networks to assess the affective picture databases 
standardization. According to the presented current state-of-the-art in psychol-
ogy and machine learning, this kind of system is possible to create. All elements of 
the systems are ready to use. The only challenge is the selection of a representative 
population and collection of a significant amount of EEG data to train the deep 
neural networks.

As there are many models for describing emotions, we focused here on the map-
pings between emotion models. Such mappings allow using machine learning meth-
ods trained on one model for emotion recognition in a different model. There is a 
lack of emotion mappings for affective picture sets, so our new mappings between 
dimensions of valence, arousal, approach/avoidance, and discrete emotions are 
the value added by the chapter. There is also a possibility that one consistent and 
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dominant model of emotion will be established in the future. Then, the mappings 
may be deprecated, and one “general” model may be used to train the deep neural 
network.

The genericity of the system opens many possibilities for future work and 
adaptations to different applications. Besides emotion self-assessment valida-
tion, the system can be adapted for validation of emotion mappings, or emotional 
intelligence tests, e.g. emotion perception task from MSCEIT. It may be used in the 
future for the rehabilitation of people with emotion perception disorders like ASD. 
Also, the new machine learning methods can be inserted into the system and com-
pared with existing deep neural networks. Even the EEG device may be replaced or 
extended with other physiological measurements without big changes in the system 
architecture.

The exploration of top-performing deep neural networks and emotion map-
pings may help to understand the underlying biological model of emotion, e.g. by 
using feature visualization approaches [48].
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Cognitive Load Measurement 
Based on EEG Signals
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Abstract

Measurement of cognitive load should be advantageous in designing an intelligent 
navigation system for the visually impaired people (VIPs) when navigating unfamil-
iar indoor environments. Electroencephalogram (EEG) can offer neurophysiological 
indicators of perceptive process indicated by changes in brain rhythmic activity. To 
support the cognitive load measurement by means of EEG signals, the complexity 
of the tasks of the VIPs during navigating unfamiliar indoor environments is quanti-
fied considering diverse factors of well-established signal processing and machine 
learning methods. This chapter describes the measurement of cognitive load based 
on EEG signals analysis with its existing literatures, background, scopes, features, 
and machine learning techniques.

Keywords: cognitive load, EEG, machine learning, ERS, ERD

1. Introduction

To understand cognitive load, we must first understand the working memory 
and to understand working memory we have to know what memory is. The memory 
is the aptitude of brain that deals with encoding, storing and retrieving information 
as needed. These information are received and transmitted from external environ-
ment by sensory nervous system in the form of chemical or physical stimuli and 
processed by memory in central nervous system. Now memory is classified into two 
categories: (1) short term or working memory that holds information temporarily 
[1] and allows manipulation of stored information for reasoning, decision making, 
guiding behavior etc., (2) long term memory that can stock data for a long period.

Cognitive load is the quantity of working memory in use. There is another 
notion called “long term working memory” that is a set of rescue of parts of long 
term memory enabling continuous access to data required for daily activities [2]. 
Cognitive load is the basis of problem solving and learning [3].

Now comes the question, why do we need to measure cognitive load? Cognitive 
load is associated with learning new things whether be it a study matter or a new 
skill. So, to design a lesson plan it is important to understand how can a learner 
learn or memorize it easily and quickly where the measurement of cognitive load 
comes handy. The constructions and roles of human cognitive built have been 
used to develop a range of instructional means aiming for the reduction of load 
of working memory in learners and encouragement of diagram construction [4]. 
Furthermore, there are many other purposes of measuring cognitive load, such as, 
to know how a disease (neurodegenerative diseases, carcinomas etc.) or it’s treat-
ment (chemotherapy, radiotherapy, immunotherapy etc.) affects human cognition. 
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This measurement is also very important for different researches including age 
related cognitive declines, learning task performances and multiple document 
handling [5], Designing navigation aid for blind people [6] etc.

Researchers formulated many ways of measuring cognitive load such as subjective 
scales, task-invoked pupillary response [7, 8], EEG signals [9], fMRI etc. Distraction 
causes increase in cognitive load [10].

Subjective scales vary with varying perception in different individuals; thus, such 
scales are less reliable. Again, pupillary responses is equivalent to a range of events 
requiring psychological efforts which may be perceptual, cognitive and/or response 
related, thus it is not indicative of cognitive load being linked to task performance 
[11]. EEG and fMRI give more precise results regarding cognitive load related to task 
performance although they are expensive and complicated to operate. Compared to 
fMRI, EEG is easier to perform and read as various software are available now for 
EEG interpretation.

In this chapter Measurement of cognitive load based on EEG signals is dis-
cussed taking references from a study of learning processes of visually impaired 
people (VIP) while navigating through unfamiliar indoor environment using 
EEG signal [12].

2. Literature review

First, we review the prior research in the area of cognitive load measurement 
using EEG signals. Much work has been devoted in this area by extracting various 
features from EEG signals and then machine learning approaches have been applied 
to quantify cognitive load over years.

Fraser et al. [13] argued that intrinsic cognitive load needs to be adjusted to level 
of the apprentice, extraneous cognitive load needs to be abridged, and germane 
load needs to be augmented until the boundaries of working memory are not 
exceeded.

Gevins et al. [14] studied cortical activity throughout working memory tasks 
and found that a sluggish (low-frequency), parieto-central, alpha signal lessened as 
working memory load amplified.

Anderson et al. [15] designed user study performance based on measurement of 
cognitive load using EEG signals and these trials are used for quantitative evalua-
tion the efficiency of visualizations.

Chandra et al. [16] extracted different features such as root mean square value, 
sub band energy, power spectral density, and engagement index and then used 
neural network for classification of the workload.

Kumar et al. [17] postulated that the cognitive load is possible to be quantified 
by measuring alpha and beta band events in the frontal, temporal and front-central 
regions of the cortex of cerebellum.

Antonenko et al. [9] computed Event-related desynchronization (ERD)/event-
related synchronization (ERS) principles for individual partaker’s alpha and theta 
rhythms under respective experimental conditions. Results illustrated that attainment 
of abstract and physical knowledge was meaningfully better in the lead-facilitated 
hypertext state.

Fournier et al. [18] illustrated that alpha ERD is insensitive to various workload 
weights in multi-task situations, it is operative in measuring variances in process-
ing difficulties in the solitary interactive mission condition. Moreover, theta ERS is 
insensitive to workload and exercising the interactive of multiple task condition.

Klimesch et al. [19] illustrated the volume of power of theta and alpha frequency 
range in EEG is certainly associated with cognitive performance and memory in 
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specific, if a binary dissociation amid absolute and event-related fluctuations in 
alpha and theta wave is considered.

Ryu et al. [20] established technique based on several functional indices for 
evaluating the mental load all through arithmetic and tracking tasks. The suppres-
sion of alpha delivered appropriate data to deduce exertions for math task, but 
not in case of tracking task. On the other hand, blink intermission and heart rate 
variability allowed comprehensive readings about workload during tracking task, 
but not in case of arithmetic task.

Roy et al. [21] evaluated psychological exhaustion, ascending from mounting time-
on-task (TOT), can pointedly affect the dispersal of the band power features. They 
exposed contradictory variations in alpha power spreading between Workload (WKL) 
and TOT settings, and reduction in WKL level discriminability by means of growing 
TOT in both figure of statistical alterations in band power and cataloguing act.

Krigolson et al. [22] demonstrated that bigger cognitive load lessens the 
functional efficiency of a recompence processing structure inside human medial–
frontal cortex.

The performance of the quantification of cognitive load using EEG in real time 
seems to be more challenging due to diverse factors such as different environments, 
age, sex, social status, therefore, more research will be conducted.

3. Background study

In this section EEG system, event related synchronization/event related desyn-
chronization (ERS/ERD), as well as different bands from EEG signals are discussed.

3.1 EEG system

The foremost International EEG assembly was held in 1947 when it recognized 
that standard electrodes appointment technique is required for the EEG recording 
[23]. This recognition resulted in the introduction of 10–20 electrode structure by 
H.H. Jasper in 1958. In this 10–20 system, 21 electrodes are placed utilizing the scalp 
size conferring to the external landmarks on cranium and their locations at distance 
of 10% and 20% of measurement of coronal, sagittal and circumference arcs from 
the nasion to inion. Electrodes are marked for identification according to their rela-
tive site on scalp. For instance, F, T, C, P and O represents frontal, temporal, central, 
parietal, and occipital lobes successively. Odd figures mean the electrodes of left 
side while even figures mean the right-sided ones, whereas the ground electrode is 
positioned at a unbiased site of the head such as midline of forehead. The two refer-
ence electrodes namely A1 and A2 are sited in dynamic zone (ear lobes) on left and 
right side respectively. The 10–10 system or International 10–20 system is an globally 
recognized technique for relating and localizing scalp electrodes in the context of 
EEG based experiments, which was established to guarantee standardized dupli-
cability so that subjective researches as well as subjects could be compared to each 
other over time. This scheme is founded on the basis of association amid the position 
of an electrode and its underlying region of cerebral cortex. As for the designation 
of the scheme, the “10” and “20” actually refer to the real distances among adja-
cent electrodes which are either 10% or 20% of the entire front–back or right–left 
dimension of the skull. The 10–10 system, also acknowledged as the 10% system, 
is not only presented but also recommended by the standard of the American 
Electroencephalographic Society and the International Federation of Societies for 
Electroencephalography and Clinical Neurophysiology [23] where electrodes’ situ-
ation occur at interval of 10% of measured coronal, sagittal and circumference arcs 
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of the scheme, the “10” and “20” actually refer to the real distances among adja-
cent electrodes which are either 10% or 20% of the entire front–back or right–left 
dimension of the skull. The 10–10 system, also acknowledged as the 10% system, 
is not only presented but also recommended by the standard of the American 
Electroencephalographic Society and the International Federation of Societies for 
Electroencephalography and Clinical Neurophysiology [23] where electrodes’ situ-
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amid the two points explicitly nasion and inion. The other stretched variety that is 
10–5 system allows more than 300 electrodes to be placed [24]. Intracranial source of 
EEG signals is applied to facilitate the high-density EEG applications.

3.2 Event related synchronization/event related desynchronization

Cognitive load theory (CLT) refers to a hypothetical agenda which is founded 
upon human reasoning construction of long-term and short term (working 
memory) built [25]. CLT is a theory about information processing that relates 
working memory manacles to the effectiveness of instruction. Learning procedure 
is performed in the working memory which has restricted in both terms of capac-
ity and duration as it can hold only upto 7 ± 2 portions of data at a specified time 
while novel data can be stored within about 15 to 30 seconds [26]. There are the 
three commonest categories of cognitive load, specifically intrinsic, extraneous 
and germane and these are defined by present CLT [27]. Intrinsic load is mainly 
imposed according to the intrinsic intricacy of the mission, while extraneous and 
germane loads are forced in accordance with the methods by which things are 
needed to be learnt. Event-related synchronization and desynchronization (ERSD) 
are measured to estimate the experimental participants’ cognitive load. Antonenko 
et al. [9] demonstrated that the alpha band power is augmented in event-related 
synchronization (ERS) and diminished in event-related desynchronization (ERD) 
of the task interlude by means of baseline intermission. Hence, cognitive index (CI) 
of ERSD is designed via the following equation:

 b t

b

 ∈ −∈
∂ = ∗ ∈ 

100   (1)

where ∂  is cognitive index, b∈  is the base-line intermission of band power, and 
t∈  is the task internal of band power.

3.3 Different bands signals

In typical scenarios, the breadth of clinical EEG signals is from 10 to 100 μv as 
the frequency ranges from 1 to 100 Hz. EEG signal is catagorized into five broad 
rhythmic categories conferring to their frequency bands as clarified underneath:

Delta waves (δ): The frequency range is below 4 Hz with amplitude ranging 
from 20–200 μv. It arises at the time of deep sleep, infancy and grave organic brain 
disorders (He, 2013). It is documented from posterior brain in children and from 
front brain in grown-ups.

Theta waves (θ): The frequency ranges from 4 to 7 Hz as it is prominent in situ-
ations like sleep, psychological strain, and awakening in case of both children and 
grownups. It can be documented from both temporal and parietal regions of the 
scalp with an breadth ranging from 5–10 μv (He, 2013).

Alpha waves (α): It is periodic wave that is found in fit grownups during wake-
fulness, relaxation with eyes kept closed. Its frequency ranges from 8 to 13 Hz with 
usual voltage array of about 20–200 μv. It disappears during disease conditions like 
coma or normally in sleep.

Beta waves (β): Its frequency ranges from 13–30 Hz, although their breadths 
are lesser, ranging from 5–10 μv. It surfaces in situations like excessive excitement 
of the central nervous system when upsurge in alertness and watchfulness occur. 
It substitutes the alpha wave if cognitive damage ensues for any reason. It can be 
recorded placing electrodes on parietal and frontal regions of the scalp.
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Gamma waves (γ): Frequency of gamma waves arrays from 30 to 100 Hz. It can 
be documented from the somatosensory cortex in instances of cross model sensory 
processing, short term memory processing to identify objects, sounds, palpable 
sensation and in some pathologies including cognitive deterioration, mainly when it 
relates to the θ band.

4. Cognitive load measurement

Measurement of cognitive load is typically consisting bands extraction, features 
extraction, calculation of ERS/ERD, and classification (see in Figure 1).

4.1 EEG signals

Nine VIPs with different degree of vision lose partaken this experiment wander-
ing through a complex route of the University building which included students’ 
units, class rooms, reading rooms, a book store and two restaurants [6]. The route 
was about 200 meters in length whereas the walking distance was roughly 5 min-
utes. Various environmental condition such as door, elevator, moving people and 
object, open and narrow space, as well as stairs were considered.

The study got its approval from the National Bioethics Committee of Iceland 
and data set was anonymized prior to analysis. The data set comprises of EEG 
recordings from nine healthy VIPs (6 female; average duration of visual dam-
age = 30 yrs., range = 2–52 yrs) with different degrees of eyesight loss (see Table 1) 
as they strolled separately through a multifaceted course in an educational institute. 
The participants were asked to abstain from smoking, consuming coffee and 
sugar roughly 1 hour before the initiation of the experiment. The partakers were 
instructed to walk through the charted route thrice (i.e. trial 1, trial 2, and trial 3) 
as drills. Directions were provided for the first time only (i.e. trial 1) to aid the VIPs 
acquaint with the course. They were also prohibited from needless head activities 
and hand movements. They also asked to avoid using their O&M instructor except 
in case of emergencies.

EEG data was attained by the Emotiv EPOC+ system which is a portable headset 
containing 16 dry electrodes with 128 Hz sampling rate registering capacity over the 
10–20 system locations specifically AF3, F7, F3, FC5, T7, P7, O1, O2, P8, T8, FC6, 
F4, F8, AF4, GYROX and GYROY (i.e. information about how the head accelerates 
during leaning sessions according to x-axis and y-axis, respectively). This system 
encompasses a sum of interior signal training phases. Analogue signals are at first 
filtered by high-pass filter with a 0.16 Hz cut-off, pre-amplified, then low-pass 
filtered with a 83 Hz cut-off, and tried at 2048 Hz. Digital signals are subsequently 
notch-filtered at 50/60 Hz and down-sampled to 128 Hz before broadcast. The EEG 
signal of each participant are firstly smothered by his own base signal and then 
bandpass butter worth filter is used on the signal for mining of gamma (30–60 Hz), 
beta (13–30 Hz), alpha (7–13 Hz), theta (4–7 Hz), and delta (0.5–4 Hz) bands 
respectively.

4.2 Bands extraction

Different bands like gamma, beta, alpha, theta, and delta are extracted to get 
appropriate features. The power of alpha band is grown in event-related activation 
and declined in event-related deactivation considering task interval with baseline 
interval [7].
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4.3 Features extraction

Features extract play an important role for detection of cognitive load based on 
EEG signals. Different feature extraction techniques such as time, frequency, and 
time-frequency domains are considered for features extraction [28]. To analysis of the 
cognitive load, we have extracted entropy feature based on frequency domain analysis.

4.4 Labelling of cognitive load

Though alpha band (i.e., 7–13 Hz) power rises in event-related synchroniza-
tion (ERS) and lessens in event-related desynchronization (ERD) of the task 

Figure 1. 
Basic diagram for cognitive load measurement using EEG signals and machine learning approach.
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intermission by means of reference line interval. So, alpha band power is used for 
the labelling of cognitive load based on measurement of cognitive index.

4.5 Classification

In this section, we discuss classification and cognitive load measurement. 
Classifier intent to categorize the EEG signals by applying machine learning 
method. Support vector machine (SVM) is implemented on spatio-temporal feature 
namely entropy that we extracted using frequency domain analysis. Classification 
processed revolving cross validation which execute its technique involving the test 
set and training set of data into complimentary subset and analyze how accurately 
the predicted model will perform [29]. In our case, we used five-fold cross valida-
tion (i.e., N = 5). One set is randomly chosen and reserved for testing and remain-
ing N-1 is used for training and then average the results. Five-fold cross validation 
is operated upon training set to produce an ideal model of the SVM classifier. N-1 
which means 80% of the training set is randomly selected to establish the SVM 
model and remaining 20% is observed to fit the model.

5. Results and discussion

Entropy features extracted from EEG signals using 16 electrodes and different 
bands. There performance metrics such as sensitivity, specificity, and accuracy 
are considered to evaluate and measure the performance [30]. The formulation of 
sensitivity, specificity, and accuracy are as follows:
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where pτ  is the true positive, nτ  is the true negative, pϕ  is the false positive, and 
nϕ  is the false negative.

Brain Location Sensitivity Specificity Accuracy

Entire Brain 58.37 76.23 73.08

Left hemisphere 56.44 74.32 72.31

Right hemisphere 54.72 73.64 71.45

Left hemisphere and frontal lobe 56.98 72.61 71.64

Right hemisphere and frontal lobe 55.46 72.25 71.45

Left hemisphere and theta and alpha bands 70.11 71.35 70.65

Right hemisphere and theta and alpha bands 56.15 72.20 71.29

Table 1. 
Calculate performance using signal processing feature and machine learning approach for cognitive load 
measurement in the indoor environment based different band from EEG signals.
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To observe the measurement of cognitive load, the performance metrices are 
considered. In the Table 1, the results demonstrated that accuracy is high when 
considering entire brain compared to consider partial brain locations.

6. Conclusion

In this study the chief aim of the measurement of cognitive load with emphasis 
on working memory load was to design a smart motion system for the visually 
impaired people (VIPs) for their navigation. To achieve this goal an experiment 
consisting of different phases such as bands extraction, features extraction, label-
ling of cognitive index using well-established metric, and finally use of the machine 
learning techniques was conducted to measure cognitive load. The performance of 
the prediction and/or detection of cognitive load using EEG signals in real time is 
more challenging, therefore, further research should be conducted for improved 
performance.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

The 21st Century is termed as the ‘Century of the Brain’ and the ‘Human Brain’ 
has 100 billion neurons and each neuron is connected to 10000 other neurons. 
‘Meme’ is a unit of information that is stored in the brain and these units are 
effective at influencing a person who is making choices and decisions within 
2.6 seconds. The ‘Neuromarketing’ is emerged from the realms of ‘Neuro Science’ 
as a new dawn and digi-driven disruption in the arena of ‘Marketing Research’ 
that studies the cognitive and emotional brain responses to marketing stimuli. 
The ‘Consumer Neuro Science’ by instigating brain wave tools figuring out what 
customers’ thoughts and brain responses are towards a product, service, adver-
tisement, or even packaging. Neuromarketing mapping the activities in specific 
regional strata of the brain, capturing and predicting the psychological as well as 
physiological behavioral changes of buyers and/or consumers at a point-of-sale. 
The chapter intends to present the conceptual focus of ‘Buying Brain’ viz., Neuro 
Marketing, the role of ‘Memes’ in buying decisions, besides the tools and tech-
niques adopted in persuading Buyers as Consumers and/or Prosumers that remain 
unearthed and unexplored.

Keywords: EEG, fMRI, MEG, PET, SST

1. Introduction

The ‘Mind’ is what the ‘Brain’ does and the ‘Brain Science’ was emerged from 
the realms of Neuro Sciences. The Neuro Science deals with the ‘Mind’ while 
Neuromarketing corroborates the ‘Brain Responsiveness’. The impressions created 
in mind are stimulated and expressed by brain. A unit of information stored in 
‘Brain’ is referred as ‘Meme’ i.e., the basis for Neuro Science and ‘Neurons’ are the 
cells that fire together, wire together and responsible for the biological basis of 
our cognitive responses. ‘Memes’ influence buyers to make choices and decisions 
within 2.6 seconds and stayed in memory are targeted by Market Researchers 
(Table 1) [1, 2]. Neuromarketing is a relatively nascent and inter-disciplinary 
field in Marketing Research emanated from the Neuroscience, and Psychology. 
The Neuromarketing assesses the needs of consumers, monitors and measures 
the cognitive and emotional responses to various marketing stimuli [3, 4]. The 
Neuroscience is considered to be in its infancy, and Neuromarketing will be clearly 
at an embryonic stage [5].
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1.1 Neuromarketing: the premiere

The fusion of Neuropsychological and Marketing Sciences was trace back at 
the beginning of the 21st century when Neuroscience and Economics integrated as 
Neuro Economics [6]. Neuromarketing is an ontology of Neuroscience that reveals 
the true motives, real intentions, or inner essential truth of the naked, unconscious 
or intuitive consumer [7, 8].

The analytics and applications of Neuroscience have been facilitating the 
product marketing from the stages of introduction to decline enroute growth, and 
maturity [9–11]. Marketing is an activity and a kingpin that sets the economy 
revolving (Adam Smith) prima facie creating and delivering standard of living to 
society (Paul Mazur and Malcom McNair). The journey towards moment of truth 
to moment of promise is merely for the fulfillment of immediate needs and wants, 
promising customers, clients, partners, and society at large keeping in view the 
futuristic outlook and direction i.e., Neuroscientific Research [12].

The term ‘Neuromarketing’ is at first coined by Gerald Zaltman of Harvard 
University and conceptualized by Ale Smitds of the Erasmus University of 
Rotterdam defined it as a ‘Consumer Neuroscience’ mapping the activity of con-
scious, sub-conscious and unconscious state of the brain stimuli [13]. The exhibited 
external behavior of the consumer is naked and unreliable, yet, the brain response 
i.e., pre-frontal cortex is real and reliable [14–16].

Neuromarketing is an interdisciplinary and a relatively nascent field in 
Marketing Research that was connected by Neuro Science, Behavioral Economics 
and Social Psychology [17] to study consumer reactions and responses to specific 
marketing related stimuli [18]. The prime objective of Neuromarketing is to study 
how the brain is physiologically affected by advertising and marketing strategies. 
The application of ‘Neuroscience’ and adoption of ‘Neuromarketing’ tools and tech-
niques intelligibly touched and touted the ‘Marketing Mirrors’ during 1990–2000 
and thereafter gained momentum [19–21].

The Neuromarketing or Consumer Neuroscience is defined as an application of 
Neuroscientific tools and techniques viz., fMRI, EEG, MEG, Eye Tracing, SST, PET, 
Eye Tracking, IAT, SC, Facial Coding and other brain wave tools to assess, analyze 
and gauge the consumer decision-making and brand consumption-comprehension 
processes and figuring out the customers, consumers as well as prosumers thoughts 
towards a product, service, advertisement, or even packaging [22–25]. The revo-
lutionary and radical shift termed as Moment of Promise (SAS, Google) steering 
prosumers than targeting consumers or users. This seismic shift from near sighted 
Marketing Myopia (Theodre Levitt) i.e., Moment of Truth (‘I Want To Know-Go-Do-
Buy) (A.G. Lafley, Pete Blackshaw - P&G, Google) to Moment of Promise (apple).

• Human Brain weighs about 3.3 pounds (1.5 kilograms)

• Mass of a Human Brain is 2 per cent of Body Mass Index (BMI)

• Cerebrum makes up 85 per cent of Human Brain’s Weight

• Neurons’ are the cells that fire together, and wire together (Axons and Dendrites)

• Human Brain has 100 billion neurons, and each neuron is interconnected to 10000 other Neurons

• ‘Meme’ is a unit of information stored in Brain

• ‘Memes’ influence buyers to make choices and decisions within 2.6 seconds

Source: Ref. [3].

Table 1. 
Human brain - the factsheet.
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1.2 Neuromarketing: from the lens and mirrors of neuro science

The Human Cognitive Neuroscience and Psychology is the basis for 
Neuromarketing (Neuroco and Neurosense in UK, Bright House Neuro Strategies 
and Neuro Insights in USA Sales Brain in France, and Neuro Insight in Australia), 
and it studies the ‘Consumer Behavior’ from a brain perspective. Neuro Imaging 
as a standard tool or technique in Marketing Research adopted to analyze the 
situations-scenarios of Cognitive Psychology. The Neuroscience has widely applied 
by Economists in economic decision-making [26–30].

Neuro Science is in primitive stage while Neuromarketing still in infancy. The 
Frontal Lobe is the seat of Executive Function (EF) that controls short memory, 
and does the best of thinking i.e., planning. The Frontal Lobe is responsible for 
the emotional instinctive behavior. The R-Complex or the Reptilian Brain is the 
critical component and responsible for buying behavior. The Reptilian Brain 
focuses on pre-verbal processes of virtual stimuli without the use of visual 
cortex i.e., image preference over words and experiences over explanations. The 
mass of a ‘Consumer Brain’ is 2 per cent of Body Mass Index (BMI) and it burns 
20 per cent of energy. The remaining 80 per cent of ‘Brain Energy’ is neces-
sary to sustain rest state or default mode that continues to be perplexing for 
Neuroscientists (Figure 1).

The individual preference to brand familiarity [31, 32] and product preference 
[33, 34] have been correlated with neural activity in Neuromarketing. The ‘Brand 
Image’ awaken the emotions that can become more powerful than the direct 
effect of the product. The medial Pre-Frontal Cortex (mPFC) as a repository of 
linkages between factual knowledge and bio-regulatory states translating the 
product information into experiences and linked the positive affect in  
advertising [35, 36].

1.3 Neuromarketing: the triune signal system (TSS)

The Triune Brain is a signaling system and a key instigator of the ‘fight and 
flight’ mechanism [37, 38]. The Triune Brain (3-Imbricate Structures) consisting 

Figure 1. 
Human brain—the anatomy.
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of (i) R-Complex (Reptilian) or Primitive Brain; (ii) Limbic System or Emotional 
Brain; and (iii) Neo-Cortex or Rational Brain focus on primitive emotions that are 
overruled by conscious thoughts (Figure 2) [39].

1.3.1 The R-complex (reptilian) or lizard or primitive brain

The consumer psychology has been the bedrock for marketing strategies and 
R-Complex helps Marketing Researchers to understand how consumers’ Reptilian 
Brain reacts and responds to the moment. In order to satisfy the ‘Need Hierarchy’ 
(physiological, safety and security needs), the Primitive Brain responds very 
quickly with a strategic intent (act, react, withdraw or wait). A well- developed and 
healthy Neo-Cortex monitors the R-Complex in smart and sentient buying [40–45].

1.3.2 The limbic system or emotional brain

The Limbic System or Paleomammalian Cortex is a set of brain structures that 
deals with emotions, feelings, attention, general attitude, pleasureor annoyance, 
agreeable or disagreeable experiences, and memory. It regulates autonomic or 
endocrine function in response to emotional stimuli [46–48].

The Limbic Structure is composed of hippocampus, amygdala, thalamus, and 
hypothalamus. The Limbic Brain is at the seat of the decision-making and value 
judgments that exerts a strong influence on Buyers’ Behavior (Figure 3).

Figure 3. 
Limbic brain - the anatomy. Source: Ref. [50].

Figure 2. 
Triune brain - the neuro warning signal (NWS). Source: The triune brain, science of psychotherapy, 26th 
Oct, 2016.
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1.3.3 The neo-cortex or rational brain

The Neo-Cortex or the Rational Brain positioned in between two large cerebral 
hemispheres that are playing a dominant and responsible role for the development 
of human language, abstract thought, imagination, and consciousness. It analyses 
the choices of the products and/or services and suggest the best choice amongst 
alternatives based on the need rather than the features of the product.

The Neo-Cortex has the features of rationality, flexibility and infinite learning 
abilities that are used to solve problems logically and develops innovative and ratio-
nal thinking. The Rational Brain thinks, the Emotional Brain feels and the Reptilian 
Brain makes decisions (Figure 4) [49–52].

The activation of medial Pre-Frontal Cortex (mPFC) is an effective corollary 
measure that affects the fear conditioning [53], eating disorders provocation [54], and 
startle responses [55]. The reward system [56–59], money [60–63], brand preference 
[64], price and quality can also influence the consumers in a placebo-like manner [65].

1.4 Neuromarketing: the analytics & applications

Today’s Experience Economy (EE) has been effectively monitoring and measur-
ing the efficacy of emotions, feelings and opinions of Buyers as well as Consumers. 
The non-invasive and intrinsic to Neuroimaging Techniquesfor measuring and map-
ping the brain activity inter alia include: a) functional Magnetic Resonance Imaging 
(fMRI), b) Electro EncephaloGraphy (EEG), and c) Magneto EncephaloGraphy 
(MEG) [66, 67]. These 3-Neuro ImagingTechniques are non-invasive and therefore 
can be used safely for Marketing Research purposes (Figure 5).

The other prominent and prevalent Neuro Scientific Methods are: Steady State 
Topography (SST), Positron Emission Tomography (PET), Eye Tracking and Galvanic 
Skin Response (GSR). An fMRI peer deeps into brain by using strong magnetic fields 
to track changes in blood flow across the brain. But, an EEG reads the brain-cell 
activity using sensors over fractions of a second. Unlike both EEG and MEG, the fMRI 
modality scans and catches the BOLD Signal (Blood Oxygen Level Dependant) Flow 
Image of the brain i.e., the prime source of intervention and intermediation [68, 69].

1.4.1 Neuromarketing: the functional magneto resonance imaging (fMRI)

The functional Magnetic Resonance Imaging (fMRI) has been widely used 
neuroimaging technique since mid-1980s’and its rapid application in mapping the 

Figure 4. 
Neo-cortex/rational brain - the regions. Source: Ref. [55].
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brain’s circuitry fueled the growth of Neuropsychology (study of cognitive pro-
cesses), Neurophysiology (study of nervous system), Neuroethology (evaluation-
ary and comparative study of animal behavior and human nervous system) and 
Neuroanotomy (study of neural structures of human nervous system).

The fMRI studies the refractions of magnetic field and radio waves thereby 
producing a signal that allows viewing the brain structures in detail [70]. The first 
empirical study on fMRI and its impact and incidence on Neuromarketing inferred 
that different brain areas are activated when people know the ‘Brand Consumed’ 
compared to when they do not know it (Coca-Cola Vs Pepsi) [71]. Further, stated that 
when people knew the brand Coca-Cola over Pepsi their ‘Frontal Lobe’ was activated, 
an area that coordinates attention, controls short-term memory and directs thinking 
especially planning. However, when they did not know the brand, they have reported 
that they prefer Pepsi, and the ‘Limbic System Structure’ activated i.e., responsible 
for emotional and instinctual behavior. The findings emerged from the study 
revealed that emotional stimuli used as a product brand affects the cortical activity 
in ‘Ventromedial Prefrontal Cortex’ and thus can influence the buying behavior 
(Figure 6) [72–74].

1.4.2 Neuromarketing: the electro encephalography (EEG)

The Electro Encephalo Graphy (EEG) is a non-invasive brain imaging technique 
detects the brain activity using different electrodes placed on the scalp [75]. An EEG 
reads and measures the brain-cell activity by using sensors and tracks the changes 
in brain activity over fractions of a second. The analytical insights and operational 
owes by adopting EEG can be helpful to assess triggers, and motivators in the 
entire brain. A left–right asymmetry of the Frontal EEG signals (an indication 
of happiness or amusement) reflects the consumer desirability of a product. The 
brain image of EEG is considered in Brand Selection Research i.e., shift in brand 
preference by a TV Advertisement, Brand Positioning and Processing and Product 
Selection. In Consumer Neuroscience Research, the EEG investigates the cognitive 
processes such as attention, arousal, emotion, engagement, excitement, memory, 
reward, sensory perception and valence [76–80].

Figure 5. 
Neuro-imaging tools and techniques - an overview. Source: www.frontiersin.org.
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The functional Magnetic Resonance Imaging (fMRI) points out the changes in 
activity in parts of the brain while Electro Encephalo Graphy (EEG) and Steady 
State Topography (SST) measure the brain activity in specific regional spectra 
of the brain response. The bio-sensors gauge the changes in one’s physiological 
state also known as Biometrics (Heart Rate and Respiratory Rate, Galvanic Skin 
Response) to know why consumers make the decisions? Which brain areas are 
responsible for making the decisions? [81].

1.4.3 Neuromarketing: the magneto encephalo graphy (MEG)

The neurophysiological and non-invasive technique viz., Magneto Encephalo 
Graphy (MEG) presents an analytical view of brain mapping and the neuronal 
activity in the living human brain (VOXELS) with milli-second precision. The MEG 
is concerned with the upper most layer of the brain i.e., Cerebral Cortex. By using 
Magnetic Field Tomography (MFT) the Market Researchers can assess and predict 
the cognitive processes that govern the buyer behavior. [82–85].

1.4.4 Neuromarketing: the steady state topography (SST)

The Steady State Topography (SST) is another tool used in Cognitive Neuroscience 
as well as in Neuromarketing Research for observing rapid changes in human brain 
activity [86]. The SST measures variations in delay (latency) between the stimulus 
and the steady state that is visually evoked potential response over extended periods 
of time. This offers new insights based on neural processing speed as opposed to the 
more common EEG amplitude indicators of brain activity. The following are some of 
the techniques adopted by the Market Researchers in order to obtain more insights 
about the buyers’ response either to buy a product or to try a product.

1.4.5 Neuromarketing: the positron emission tomography (PET)

The Positron Emission Tomography (PET) maps normal human brain by taking 
physiological images with spatial resolution similar to fMRI and recording the 
radiation from the emission of positrons from the radioactive substance adminis-
tered to the subject (the radio-active chemicals in blood).

1.4.6 Neuromarketing: the eye tracking methods

The Eye Tracking Methods study the behavior and cognition of buyers without 
measuring brain activity. The Eye movements fall into two categories viz., Fixations 

Figure 6. 
Neuro science - the science of consumer behavior. Source: Ref. [78].
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and Saccades. The pause in eye movement in a certain position is termed as a 
‘Fixation’ and ‘Saccade’ deals with switching of eye movement to another position. 
The resulting series of Fixations and Saccades are called ‘Scan Path’, and they are 
used in analyzing visual perception, cognitive intent, interest and salience. The 
technique of Eye Tracking can be useful in promotion of advertisements and its 
impact assessment, concept testing, logo and package designing, online usability, 
micro-site development and in-store marketing [87].

1.5 Neuromarketing: the biological responses and reactions

The biological reactions to stimuli can also provide information about buying 
preferences, tastes and behavior of consumer. The Marketing Researchers can pre-
dict the emotional state by monitoring heart rate, blood pressure, skin conductivity 
(affected by sweat, measuring arousal level), stress hormone from saliva, facial 
muscles contractions and facial expressions of emotions per se.

An Implicit Association Test (IAT) can be used to measure individual behavior 
and experiences towards certain stimuli. The IAT measures the underlying attitudes 
(evaluations) of the subjects by assessing reaction times of two cognitive tasks and 
also identifying the speed of two different concepts (stimuli such as advertise-
ments, brands, concepts) to different evaluative anchors (attributes) with which 
these can associate. It also measures the amount of time between stimuli appearance 
and its response (response time or reaction time).

The Skin Conductance Technique (SCT) analyses the subtle changes and 
measuring arousal in Galvanic Skin Responses (GSR) when the Autonomic Nervous 
System (ANS) is activated. It can also predict the market performance and perfec-
tions better than self-reports [88].

The Facial Coding identifies micro-expressions and record these in the form of 
‘Coding’ and measuring non-conscious reactions based on the activity of the facial 
muscles. Facial expressions are spontaneous and provide real time insights but are 
based on subjectivity in deciding when an action has occurred or when it meets 
the minimum requirements for coding. The Facial Electro Myo Graphy (Facial 
EMG) evaluates the physiological properties of facial muscles, examines voluntary 
and involuntary facial muscle movements that reflect conscious and unconscious 
expressions of facial actions and emotions recorded in a bi-polar manner (on both 
sides of the face) (Figure 7) [89, 90].

Figure 7. 
Neuromarketing - The Functional Areas of Buying Button. Source: Ref. [78].
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1.6 Neuromarketing: the dawn and disruption of marketing research

The 21st Century is termed as the ‘Century of the Brain’ and the Human Brain 
has 100 billion neurons, and each neuron is interconnected to 10000 other Neurons. 
The integration of ‘Marketing’ with ‘Neuro Sciences’ is undoubtedly a promising 
and progressive direction in the arena of ‘Marketing Research’. Despite of flaws in 
Neuromarketing, it is evinced that the application of Neuromarketing Tools and 
Techniques to ‘Product Marketing’ has recently gained popularity because of Neuro 
Imaging will become cheaper, faster and it providesreal and reliable information 
and insights to the Market Researchers at right time, at right place that is not obtain-
able through conventional marketing methods.

The tools and techniques adopted to persuade the buyers are reliable and valid. 
However, each of these have specific strengths and weaknesses and also expensive. 
Keeping in view the ethical, sociological and technological implications, it is 
suggested that devise and develop new mechanics which are more appropriate to 
understand the thoughts, emotions, feelings, needs of consumers and prosumers in 
relate to the marketing of products and offering of services [91].

Neuromarketing provides indelible insights about the decision-making choices 
of buyers, consumers and prosumers [92], besides assessing their buying behavior, 
buying pattern, unconscious thoughts, emotions, feelings and desires about pur-
chase decision [93]. The corporate giants viz., Intel, PayPal, Pepsi, Coke, Google, 
HP, IBM, GITI, Micro Soft per se mining and hacking the brains and spending 
millions to plumb the brains of the buyers (Figure 8). Therefore, future research 
in this arena will focus precisely on understanding the cause-effect relation 
between the activities of a brain area in general and the (re) actions of the Buyers 
or Consumers in specific.

Neuromarketing is an ontology of Neuroscience with the dynamics of agility, 
accuracy and transparency. Mere, ‘Humanoids’ cannot transform the latent and 
latest talents and skills. Be ensure the ‘Human in the Loop’ (augmenting market-
ing skills by systems to deliver actionable and operational rich insights), ensue 
Marketing-as-a-Service (MaaS), infuse Emotional Intelligence and instil ‘Human 
Touch’. Be a Market Intelligent and the be an Altruist and above all Be a Humane. 
The Promises transcend into realities will require a unique ‘Customer Experience 

Figure 8. 
Source: Ref. [93].
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Chapter 9

Emotional Responding and 
Adversity
Tom Buqo

Abstract

The experience of emotions is a ubiquitous human experience, as is the experience 
of adversity. In the aftermath of an adverse life event, a variety of emotional experi-
ences can occur. This chapter reviews the relationship between emotional responding 
and adversity within the science of emotion and resilience. Current literature on 
possible emotional responses to adversity are reviewed, including literature on both 
resilience and psychopathology. Multiple trajectories following the experience of vari-
ous types of potentially traumatic events are outlined, including predictors for each 
of these trajectories. In addition, forms of psychopathology in emotional responding 
after adversity are discussed, including posttraumatic stress disorder, prolonged grief 
disorder, adjustment disorders, and other mental health conditions. Information 
regarding risk and resilience factors for each disorder are discussed, and evidence 
regarding treatment is briefly summarized.

Keywords: emotion, adversity, grief, trauma, adjustment

1. Introduction

The experience of emotions is ubiquitous to human beings across multiple 
cultures [1]. While the nature of emotions as biologically determined basic kinds or 
an epiphonema of language has a lengthy history of debate [2], the fact that emo-
tions allow for human beings to respond to their external environments is not up to 
debate. One particular area of note is in the human response to adversity, defined as 
the experience of acute and highly aversive events, especially potentially traumatic 
events (PTEs) or losses [3]. Many individuals will experience some degree of loss or 
potentially traumatic, and the vast majority will not go on to develop psychopathol-
ogy [4]. This chapter will review several of the trajectories of emotional responding 
to adversity, types of emotional pathology that can emerge in response to adversity, 
and what is currently known about risk and resilience factors.

2. Trajectories following adversity

Bonanno and Diminich [3] identified four trajectories observed in the data in 
response to adversity: resilience, recovery, delayed reaction, and chronic distress. 
In addition, two additional trajectories were mentioned: continuous pre-existing 
distress and distress followed by improvement. Within each of these trajectories, it 
is important to note that trajectories such as a resilience and recovery do not mean 
the global absence of negative emotional experiences. Rather, these trajectories 
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describe the change in functioning related to emotional experience and the pres-
ence or absence of psychiatric symptoms related to emotional responding. Human 
beings in and out of adversity experience negative emotional experiences with or 
without the necessary presence of psychopathology. Rather, psychopathological 
and emotional pathology is a function of the predominance of these negative affec-
tive states, associated symptoms, and impact on functioning over time.

Resilience is the most common form of response to adversity [3, 4], though 
previous clinical wisdom often assumed otherwise due to clinicians primarily 
interacting with people experiencing various forms of psychological distress. In 
resilience, when experiencing a potentially traumatic event (PTE) or aversive life 
circumstance, and individual remains at pre-event functioning and psychological 
health. While there may be the presence of a certain degree of negative emotion 
and psychological distress, this distress does not become functionally impairing, 
resolves naturally, and does not lead to a decrease in functioning when compared 
with baseline [5]. Bonanno and Diminich [3] also refer to this as minimal impact 
resilience, noting that, while total non-response is uncommon, the emotional stress 
response in this trajectory is brief and does not lead to functional impairment.

Resilience can be contrasted with a second trajectory following adversity: 
recovery. Recovery refers to a brief (several months to several years) decrease in 
functioning following a PTE or adverse event, followed by a return to pre-event 
functioning [3]. In contrast with resilience, recovery represents at least some degree 
of immediate impaired functioning whereas resilience represents minimal impact 
of the PTE or other adverse event. While these trajectories are clearly distinct 
with single incident PTEs, in those who experience chronic adverse events (e.g., 
on-going warfare) resilience is less clear and recovery (sometimes called emergent 
resilience) appears to be the most common pathway. Bonanno and Diminich [3] 
note that this pattern is best referred to as recovery when discussing single incident 
adverse events, and emergent resilience when following chronic adverse conditions 
and events.

A third, and somewhat more controversial trajectory, is called delayed reaction 
or delayed symptom elevations [3]. This pattern is defined as no or low level of 
symptoms following a PTE or other adverse event, followed by a later appearance 
of symptoms. While previous clinical wisdom attributed such presentations to 
theoretical “denial” of trauma and grief, consistent with previous understanding 
that resilience was rare. Modern understanding of this phenomena recognizes it as 
rare [6]. Furthermore, these delayed symptom elevations have not been observed 
in grief after loss [7, 8] and appear to not to occur. With regard to posttraumatic 
stress (PTS) symptoms after the experience of a PTE, the data suggest that while 
such reactions may occur, rather than following a period of no distress, such reac-
tions represent initial moderate or subthreshold symptoms that worsen over time 
[9–11]. Taken together, the evidence does not support the idea that denial of trauma 
or grief experiences causes delayed expression, but rather that this represents a 
worsening of an initial psychopathology process over time. Among the trajectories 
of responses, resilience continues to represent the more common response with 
delayed symptom elevation being relatively rare.

The fourth of the traditionally common observed trajectories following adver-
sity is chronic dysfunction or distress. This trajectory is represented by a sustained 
decreased in functioning and increase in psychopathology symptoms following 
exposure to a PTE or other adverse event. Of note, in defining this trajectory, 
Bonanno and Diminich [3] identify that this trajectory includes no pre-existing 
symptoms prior to the experience of a PTE or other adverse event. For these 
individuals, after a period of relatively healthy functioning, the experience of a PTE 
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or other adverse event leads to long term psychological dysfunction, captured in 
the psychopathology discussed later in this chapter. Of note, this course represents 
approximately 5–30% of individuals rather than the majority of individuals who 
experience adversity [3].

While the vast majority of the literature notes that the majority of responses fall 
into these categories, two additional trajectories have been observed. In continu-
ous pre-existing distress, individuals experiencing high degrees of psychological 
distress and functional impairment before a PTE or other adverse event continue to 
experience impairment after such an event [6]. However, in the absence of pre-
existing data, distinguishing this category from chronic dysfunction is not possible 
from a methodological standpoint. A final pattern observed is called the distress-
improvement pattern, representing individuals with pre-event psychological 
distress that improves following an adverse event. This pattern has been observed 
in grief after loss [12] and combat deployment [13]. Such a response may represent 
a reduction in stressor related to caretaking in bereavement or removal of anticipa-
tory anxiety to deployment, rather than a stress growth response.

In summary, the current literature on adversity suggests that resilience is the 
most common psychological response to adversity. While a large degree of clinical 
focus and attention has been devoted to chronic distress and dysfunction, these rep-
resent a smaller subset of emotional response to adversity. However, the emotional 
pathology that can follow PTEs and other adverse events represent a diverse array 
of emotional presentations. Comprising both trauma and stressor-related disorders 
as well as other forms of psychopathology, the various etiologies of these conditions 
must be considered for a complete picture of emotional responding in adversity.

3. Types of emotional pathology following adversity

3.1 Adjustment disorders

Adjustment disorders represent responses to stress that exceeded what is antici-
pated for an individual in response to a stressor but represent a particular stress 
reaction rather than constituting a more persistent mental health condition [14]. 
Adjustment disorders are characterized by emotional and behavioral symptoms that 
begin within three months of the onset of a stressor and remit within six months 
after the stressor or the consequences of the stressor have ended [15]. Adjustment 
disorders can present with a variety of emotional symptoms, notable depressed 
mood, anxiety, mixed anxiety and depressed mood, or mixed disturbance of 
emotions and conduct [15]. These disorders will often resemble a major depressive 
episode or an anxiety disorder, but their duration is relatively briefer, full criteria 
for these other disorders is not met, there is a clear adverse event or stressor associ-
ated with the event, and they often remit naturally over time [15].

Adjustment disorders are also separated from normative stress reactions by 
their intensity of symptoms and their functional impairment. As the American 
Psychiatric Association [15] notes: “When bad things happen, most people get 
upset. This is not an adjustment disorder” (p. 289). Similar to the pattern of recov-
ery identified in the trajectories after adversity above, adjustment disorders repre-
sent a degree of distress and functional impairment exceed what would normally be 
expected within the individual’s sociocultural context. Treatment of these disorders 
through psychotherapy most often involves assisting the individual in managing 
and minimizing the impact of the stressor [14]. These factors can help an individual 
return to pre-stressor emotional functioning.
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While the vast majority of the literature notes that the majority of responses fall 
into these categories, two additional trajectories have been observed. In continu-
ous pre-existing distress, individuals experiencing high degrees of psychological 
distress and functional impairment before a PTE or other adverse event continue to 
experience impairment after such an event [6]. However, in the absence of pre-
existing data, distinguishing this category from chronic dysfunction is not possible 
from a methodological standpoint. A final pattern observed is called the distress-
improvement pattern, representing individuals with pre-event psychological 
distress that improves following an adverse event. This pattern has been observed 
in grief after loss [12] and combat deployment [13]. Such a response may represent 
a reduction in stressor related to caretaking in bereavement or removal of anticipa-
tory anxiety to deployment, rather than a stress growth response.
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most common psychological response to adversity. While a large degree of clinical 
focus and attention has been devoted to chronic distress and dysfunction, these rep-
resent a smaller subset of emotional response to adversity. However, the emotional 
pathology that can follow PTEs and other adverse events represent a diverse array 
of emotional presentations. Comprising both trauma and stressor-related disorders 
as well as other forms of psychopathology, the various etiologies of these conditions 
must be considered for a complete picture of emotional responding in adversity.
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Adjustment disorders represent responses to stress that exceeded what is antici-
pated for an individual in response to a stressor but represent a particular stress 
reaction rather than constituting a more persistent mental health condition [14]. 
Adjustment disorders are characterized by emotional and behavioral symptoms that 
begin within three months of the onset of a stressor and remit within six months 
after the stressor or the consequences of the stressor have ended [15]. Adjustment 
disorders can present with a variety of emotional symptoms, notable depressed 
mood, anxiety, mixed anxiety and depressed mood, or mixed disturbance of 
emotions and conduct [15]. These disorders will often resemble a major depressive 
episode or an anxiety disorder, but their duration is relatively briefer, full criteria 
for these other disorders is not met, there is a clear adverse event or stressor associ-
ated with the event, and they often remit naturally over time [15].
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their intensity of symptoms and their functional impairment. As the American 
Psychiatric Association [15] notes: “When bad things happen, most people get 
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return to pre-stressor emotional functioning.



The Science of Emotional Intelligence

122

3.2 Acute stress disorder/posttraumatic stress disorder

Acute stress disorder and posttraumatic stress disorder (PTSD) represent a par-
ticular response to PTEs over the course of time. These forms of adversity-related 
psychopathology arise in response to exposure of events of actual or threatened 
death, serious injury, or sexual violence through either direct experience, direct 
witnessing, or vicarious exposure [15]. These disorders are characterized by 
the following symptom clusters: intrusion symptoms (e.g., flashbacks, strong 
emotional reactions), alterations in cognition and mood (e.g., emotional numb-
ing), avoidance symptoms, and arousal symptoms (e.g., hypervigilance) [15]. Of 
particular note, difficulties in emotion regulation are observed in a number of 
individuals who meet criteria for PTSD, particularly when exposed to chronic, 
early life traumas [16], though this may relate to PTSD symptoms severity rather 
than trauma type [17]. The distinction between acute stress disorder and posttrau-
matic stress disorder is a matter of time, with acute stress disorder being diagnosed 
in the timeframe three days to one month posttraumatic event, and PTSD being 
diagnosed when at least one month has passed [15].

While exposure to PTEs is relatively common, PTSD is relatively rare, and most 
individuals who experience a PTE do not go on to develop PTSD [18]. The current 
etiology of PTSD is not fully understood, but a combination of genetic, environ-
mental factors (e.g., trauma type), psychological variables (e.g., appraisals), and 
coping strategies (e.g., avoidance) seem to influence the likelihood the exposure to 
a PTE will lead to PTSD. With regard to treatment, while numerous therapies exist 
for the treatment of PTSD, the most frequently recommended treatments by orga-
nizations providing guidance include prolonged exposure (PE) therapy, cognitive 
processing therapy (CPT), and cognitive-behavioral therapy for PTSD [19].

3.3 Prolonged grief disorder

Bereavement presents a particular subtype of adverse event, and multiple names 
have been proposed to described protracted grief responses that involve clinically 
significant distress and functional impairment, including prolonged grief disorder 
[20], complicated grief [21], and persistent complex bereavement disorder [15]. 
For the purpose of this chapter, the most common prolonged grief disorder will be 
utilized, particularly given its upcoming inclusion in the ICD-11 [22]. Prolonged 
grief disorder is characterized by continued separation distress and emotional pain 
following the death of a loved one along with preoccupation with the deceased 
exceeding a minimum of six months after the loss and characterized by functional 
impairment [22].

Prolonged grief disorder is a relatively new proposed form of psychopathology, 
with a specific associated symptom profile and response to treatment. In contrast 
to major depressive disorder, the painful emotions associated with prolonged grief 
disorder are loss-focused, associated with intense emotional pain and longing with 
regard to the deceased [20]. For those with prolonged grief disorder, grief-specific 
interventions have greater efficacy compared with more general interventions [23]. 
While an understanding of the full etiology of prolonged grief disorder is still the 
subject research, attachment [24], identity continuity [25], and integrative [26] 
models for prolonged grief disorder have been proposed.

3.4 Other psychopathology

While the aforementioned forms of emotional pathology have a direct diag-
nostic connection to forms of adversity, other psychiatric diagnoses and mental 
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illness include the experience of adversity as a predisposing factor to the onset of 
most mental health conditions [27]. In fact, diathesis-stress models of depression 
[28], generalized anxiety disorder [29], panic [29], and other anxiety disorders [30] 
generally identify adversity, intense stressors, and exposure to PTEs as common in 
the etiology of multiple forms of mental health problems. Of note, while the rate 
of psychopathology is increasing and may bring new more functional perspectives 
on diagnosis [31], resilience does remain the most common response to adversity. 
While the research is undoubtedly incomplete, a number of studies have examined 
factors that are likely to increase the likelihood of resilience rather than pathology.

4. Factors related to resilience vs. pathology

Bonanno and Diminich [3] identified a number of factors that related to increase 
likelihood of resilience in response to adversity and PTEs. Certain demographic 
variables frequently correlate with a lower degree of pathology following adverse 
events, such as increasing age and male gender. These factors are often explained 
that greater life experience allows older adults to adjust better to adversity [32], and 
women are more likely to experience a greater number of PTEs than men though 
some studies have not supported this later explanation [33].

In addition, certain personality factors reliably emerge in providing an increased 
likelihood of resilience. Bonanno and Diminich [3] identify: higher perceived 
control, trait resilience, low negative affectivity, a ruminative response style, and 
trait self-enhancement as particular personality variables that are likely to increase 
resilience. Low negative affectivity and trait self-enhance are particularly identified 
by multiple studies (e.g., [9, 34]). Further, other studies have identified emotional 
intelligence [35], self-esteem [36], extraversion, and conscientiousness [37] as 
personality factors promoting resilience. In addition, a higher degree of positive 
emotions has been associated with better adjustment following adversity [38].

In addition to these internal factors, certain environmental factors have also 
been identified as increasing likelihood of resilience. While the presence of social 
and economic resources has been identified as particularly helpful in recovery 
from disaster [39], evidence regarding the role of these resources in recovery from 
bereavement has been somewhat mixed [3]. In addition, greater degrees of past 
and present stress and higher frequency of exposure to PTEs has been associated 
with lower likelihood of resilience following an adverse event. In addition to these 
factors, the interaction between the individual and their environment plays an 
important role to the response to adversity.

Individual responses to the environment and resultant emotions can broadly be 
referred to as coping. Certain forms of coping, particularly avoidance, have long 
been associated with worse outcomes [40, 41], some nuance has begun to emerge in 
the literature. For example, in prolonged grief disorder, both approach and avoid-
ance mechanisms have been identified in the development of prolonged grief after 
loss [42, 43]. Of emerging importance is the role of flexibility in coping strategies 
[44], emotion expression [45], and psychological flexibility more generally [46] in 
the human response to adversity, with all of these factors likely to lead to increased 
resilience in the face of adversity.

5. Conclusion

Adversity, as an environmental event, has a pronounced impact on emotional 
experiences. While the majority of individuals will return to emotional functioning 
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regard to the deceased [20]. For those with prolonged grief disorder, grief-specific 
interventions have greater efficacy compared with more general interventions [23]. 
While an understanding of the full etiology of prolonged grief disorder is still the 
subject research, attachment [24], identity continuity [25], and integrative [26] 
models for prolonged grief disorder have been proposed.

3.4 Other psychopathology

While the aforementioned forms of emotional pathology have a direct diag-
nostic connection to forms of adversity, other psychiatric diagnoses and mental 
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illness include the experience of adversity as a predisposing factor to the onset of 
most mental health conditions [27]. In fact, diathesis-stress models of depression 
[28], generalized anxiety disorder [29], panic [29], and other anxiety disorders [30] 
generally identify adversity, intense stressors, and exposure to PTEs as common in 
the etiology of multiple forms of mental health problems. Of note, while the rate 
of psychopathology is increasing and may bring new more functional perspectives 
on diagnosis [31], resilience does remain the most common response to adversity. 
While the research is undoubtedly incomplete, a number of studies have examined 
factors that are likely to increase the likelihood of resilience rather than pathology.

4. Factors related to resilience vs. pathology

Bonanno and Diminich [3] identified a number of factors that related to increase 
likelihood of resilience in response to adversity and PTEs. Certain demographic 
variables frequently correlate with a lower degree of pathology following adverse 
events, such as increasing age and male gender. These factors are often explained 
that greater life experience allows older adults to adjust better to adversity [32], and 
women are more likely to experience a greater number of PTEs than men though 
some studies have not supported this later explanation [33].

In addition, certain personality factors reliably emerge in providing an increased 
likelihood of resilience. Bonanno and Diminich [3] identify: higher perceived 
control, trait resilience, low negative affectivity, a ruminative response style, and 
trait self-enhancement as particular personality variables that are likely to increase 
resilience. Low negative affectivity and trait self-enhance are particularly identified 
by multiple studies (e.g., [9, 34]). Further, other studies have identified emotional 
intelligence [35], self-esteem [36], extraversion, and conscientiousness [37] as 
personality factors promoting resilience. In addition, a higher degree of positive 
emotions has been associated with better adjustment following adversity [38].

In addition to these internal factors, certain environmental factors have also 
been identified as increasing likelihood of resilience. While the presence of social 
and economic resources has been identified as particularly helpful in recovery 
from disaster [39], evidence regarding the role of these resources in recovery from 
bereavement has been somewhat mixed [3]. In addition, greater degrees of past 
and present stress and higher frequency of exposure to PTEs has been associated 
with lower likelihood of resilience following an adverse event. In addition to these 
factors, the interaction between the individual and their environment plays an 
important role to the response to adversity.

Individual responses to the environment and resultant emotions can broadly be 
referred to as coping. Certain forms of coping, particularly avoidance, have long 
been associated with worse outcomes [40, 41], some nuance has begun to emerge in 
the literature. For example, in prolonged grief disorder, both approach and avoid-
ance mechanisms have been identified in the development of prolonged grief after 
loss [42, 43]. Of emerging importance is the role of flexibility in coping strategies 
[44], emotion expression [45], and psychological flexibility more generally [46] in 
the human response to adversity, with all of these factors likely to lead to increased 
resilience in the face of adversity.

5. Conclusion

Adversity, as an environmental event, has a pronounced impact on emotional 
experiences. While the majority of individuals will return to emotional functioning 
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before any adverse event, including a PTE or loss, some individuals continue to 
have difficulties that constitute emotional pathology in the aftermath of adversity, 
including adjustment disorders, traumatic stress disorders, prolonged grief disor-
der, and other forms of pathology. Numerous factors modify the likelihood that any 
given individual under any given set of circumstances will go on to develop chronic 
dysfunction in response to an adverse event.

With regard to these factors, certain demographic, personality, environmental, 
and other factors may predict a higher likelihood of resilience including emotional 
intelligence and psychological flexibility, including both coping and expressive 
flexibility. In the event that resilience is not achieved, treatments for emotional 
problems in the aftermath of adversity exist with various degrees of evidence 
support at this time. While there is no need to provide treatment for the experience 
of adversity itself (and to do so without emotional pathology may be iatrogenic), 
treatments exist for the treatment of adversity-related emotional pathology and the 
accompanying functional impairment.

The experience of adversity, like the experience of emotions, is ubiquitous to 
the human experience. These two components of the human experience are closely 
intertwined and understanding their relationship will help continue the under-
standing of human emotional responding during both situations of stress and in the 
aftermath of stressful experiences. While this area of research is relatively recent, 
data continue to accumulate that broaden the understanding of emotional respond-
ing and adversity.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

125

Emotional Responding and Adversity
DOI: http://dx.doi.org/10.5772/intechopen.97932

References

[1] Ekman, P. (1999). Basic emotions. 
Handbook of cognition and emotion, 
98(45-60), 16.

[2] Nelson, N. L., & Russell, J. A. (2013). 
Universality revisited. Emotion Review, 
5(1), 8-15.

[3] Bonanno, G. A., & Diminich, E. D. 
(2013). Annual Research Review: 
Positive adjustment to adversity–
trajectories of minimal–impact 
resilience and emergent resilience. 
Journal of Child Psychology and 
Psychiatry, 54(4), 378-401.

[4] Bonanno, G. A. (2004). Loss, 
trauma, and human resilience: Have we 
underestimated the human capacity to 
thrive after extremely aversive events?. 
American Psychologist, 59(1), 20.

[5] Bonanno, G. A., Wortman, C. B., & 
Nesse, R. M. (2004). Prospective 
patterns of resilience and 
maladjustment during widowhood. 
Psychology and Aging, 19(2), 260.

[6] Bonanno, G. A., Wortman, C. B., 
Lehman, D. R., Tweed, R. G., Haring, 
M., Sonnega, J., Carr, D., & Nesse, R. M. 
(2002). Resilience to loss and chronic 
grief: a prospective study from preloss 
to 18-months postloss. Journal of 
Personality and Social Psychology, 
83(5), 1150.

[7] Bonanno, G. A., & Field, N. P. 
(2001). Examining the delayed grief 
hypothesis across 5 years of 
bereavement. American Behavioral 
Scientist, 44(5), 798-816.

[8] Middleton, W., Burnett, P., Raphael, 
B., & Martinek, N. (1996). The 
bereavement response: A cluster 
analysis. British Journal of Psychiatry, 
169(2), 167-171.

[9] Bonanno, G. A., Rennicke, C., & 
Dekel, S. (2005). Self-enhancement 

among high-exposure survivors of the 
September 11th terrorist attack: 
Resilience or social maladjustment?. 
Journal of Personality and Social 
Psychology, 88(6), 984.

[10] Buckley, T. C., Blanchard, E. B., & 
Hickling, E. J. (1996). A prospective 
examination of delayed onset PTSD 
secondary to motor vehicle accidents. 
Journal of Abnormal Psychology, 
105(4), 617.

[11] deRoon-Cassini, T. A., Mancini, A. 
D., Rusch, M. D., & Bonanno, G. A. 
(2010). Psychopathology and resilience 
following traumatic injury: a latent 
growth mixture model analysis. 
Rehabilitation Psychology, 55(1), 1.

[12] Bonanno, G. A., Moskowitz, J. T., 
Papa, A., & Folkman, S. (2005). 
Resilience to loss in bereaved spouses, 
bereaved parents, and bereaved gay 
men. Journal of personality and social 
psychology, 88(5), 827.

[13] Bonanno, G. A., Mancini, A. D., 
Horton, J. L., Powell, T. M., LeardMann, 
C. A., Boyko, E. J., Wells, T. S., Hooper, 
T. I., Gackstetter, G. D., Smith, T. C., & 
Millennium Cohort Study Team. (2012). 
Trajectories of trauma symptoms and 
resilience in deployed US military 
service members: Prospective cohort 
study. The British Journal of Psychiatry, 
200(4), 317-323.

[14] Strain, J. J. (2015). Adjustment 
disorders. Trauma-and Stressor-Related 
Disorders: A Handbook for 
Clinicians, 59-79.

[15] American Psychiatric Association. 
(2013). Diagnostic and statistical manual 
of mental disorders (DSM-5®). 
American Psychiatric Pub.

[16] Lanius, R., Frewen, P., Vermetten, 
E., & Yehuda, R. (2010). Fear 
conditioning and early life 



The Science of Emotional Intelligence

124

Author details

Tom Buqo
Hofstra University, Hempstead, NY, United States

*Address all correspondence to: tbuqo1@pride.hofstra.edu
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have difficulties that constitute emotional pathology in the aftermath of adversity, 
including adjustment disorders, traumatic stress disorders, prolonged grief disor-
der, and other forms of pathology. Numerous factors modify the likelihood that any 
given individual under any given set of circumstances will go on to develop chronic 
dysfunction in response to an adverse event.

With regard to these factors, certain demographic, personality, environmental, 
and other factors may predict a higher likelihood of resilience including emotional 
intelligence and psychological flexibility, including both coping and expressive 
flexibility. In the event that resilience is not achieved, treatments for emotional 
problems in the aftermath of adversity exist with various degrees of evidence 
support at this time. While there is no need to provide treatment for the experience 
of adversity itself (and to do so without emotional pathology may be iatrogenic), 
treatments exist for the treatment of adversity-related emotional pathology and the 
accompanying functional impairment.

The experience of adversity, like the experience of emotions, is ubiquitous to 
the human experience. These two components of the human experience are closely 
intertwined and understanding their relationship will help continue the under-
standing of human emotional responding during both situations of stress and in the 
aftermath of stressful experiences. While this area of research is relatively recent, 
data continue to accumulate that broaden the understanding of emotional respond-
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© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

125

Emotional Responding and Adversity
DOI: http://dx.doi.org/10.5772/intechopen.97932

References

[1] Ekman, P. (1999). Basic emotions. 
Handbook of cognition and emotion, 
98(45-60), 16.

[2] Nelson, N. L., & Russell, J. A. (2013). 
Universality revisited. Emotion Review, 
5(1), 8-15.

[3] Bonanno, G. A., & Diminich, E. D. 
(2013). Annual Research Review: 
Positive adjustment to adversity–
trajectories of minimal–impact 
resilience and emergent resilience. 
Journal of Child Psychology and 
Psychiatry, 54(4), 378-401.

[4] Bonanno, G. A. (2004). Loss, 
trauma, and human resilience: Have we 
underestimated the human capacity to 
thrive after extremely aversive events?. 
American Psychologist, 59(1), 20.

[5] Bonanno, G. A., Wortman, C. B., & 
Nesse, R. M. (2004). Prospective 
patterns of resilience and 
maladjustment during widowhood. 
Psychology and Aging, 19(2), 260.

[6] Bonanno, G. A., Wortman, C. B., 
Lehman, D. R., Tweed, R. G., Haring, 
M., Sonnega, J., Carr, D., & Nesse, R. M. 
(2002). Resilience to loss and chronic 
grief: a prospective study from preloss 
to 18-months postloss. Journal of 
Personality and Social Psychology, 
83(5), 1150.

[7] Bonanno, G. A., & Field, N. P. 
(2001). Examining the delayed grief 
hypothesis across 5 years of 
bereavement. American Behavioral 
Scientist, 44(5), 798-816.

[8] Middleton, W., Burnett, P., Raphael, 
B., & Martinek, N. (1996). The 
bereavement response: A cluster 
analysis. British Journal of Psychiatry, 
169(2), 167-171.

[9] Bonanno, G. A., Rennicke, C., & 
Dekel, S. (2005). Self-enhancement 

among high-exposure survivors of the 
September 11th terrorist attack: 
Resilience or social maladjustment?. 
Journal of Personality and Social 
Psychology, 88(6), 984.

[10] Buckley, T. C., Blanchard, E. B., & 
Hickling, E. J. (1996). A prospective 
examination of delayed onset PTSD 
secondary to motor vehicle accidents. 
Journal of Abnormal Psychology, 
105(4), 617.

[11] deRoon-Cassini, T. A., Mancini, A. 
D., Rusch, M. D., & Bonanno, G. A. 
(2010). Psychopathology and resilience 
following traumatic injury: a latent 
growth mixture model analysis. 
Rehabilitation Psychology, 55(1), 1.

[12] Bonanno, G. A., Moskowitz, J. T., 
Papa, A., & Folkman, S. (2005). 
Resilience to loss in bereaved spouses, 
bereaved parents, and bereaved gay 
men. Journal of personality and social 
psychology, 88(5), 827.

[13] Bonanno, G. A., Mancini, A. D., 
Horton, J. L., Powell, T. M., LeardMann, 
C. A., Boyko, E. J., Wells, T. S., Hooper, 
T. I., Gackstetter, G. D., Smith, T. C., & 
Millennium Cohort Study Team. (2012). 
Trajectories of trauma symptoms and 
resilience in deployed US military 
service members: Prospective cohort 
study. The British Journal of Psychiatry, 
200(4), 317-323.

[14] Strain, J. J. (2015). Adjustment 
disorders. Trauma-and Stressor-Related 
Disorders: A Handbook for 
Clinicians, 59-79.

[15] American Psychiatric Association. 
(2013). Diagnostic and statistical manual 
of mental disorders (DSM-5®). 
American Psychiatric Pub.

[16] Lanius, R., Frewen, P., Vermetten, 
E., & Yehuda, R. (2010). Fear 
conditioning and early life 



The Science of Emotional Intelligence

126

vulnerabilities: two distinct pathways of 
emotional dysregulation and brain 
dysfunction in PTSD. European Journal 
of Psychotraumatology, 1(1), 5467.

[17] Ehring, T., & Quack, D. (2010). 
Emotion regulation difficulties in 
trauma survivors: The role of trauma 
type and PTSD symptom severity. 
Behavior therapy, 41(4), 587-598.

[18] McNally, R. J. (2003). Psychological 
mechanisms in acute response to 
trauma. Biological psychiatry, 53(9), 
779-788.

[19] Watkins, L. E., Sprang, K. R., & 
Rothbaum, B. O. (2018). Treating PTSD: 
A review of evidence-based 
psychotherapy interventions. Frontiers 
in Behavioral Neuroscience, 12, 258.

[20] Prigerson, H. G., Horowitz, M. J., 
Jacobs, S. C., Parkes, C. M., Aslan, M., 
Goodkin, K., Raphael, B., Marwit, S. J., 
Wortman, C., Neimeyer, R. A., 
Bonanno, G. A., Block, S.D., Kissane, 
D., Boelen, P., Maercker, A., Litz., B. A., 
Johnson, J. G., First, M.B., & 
Maciejewski, P. K. (2009). Prolonged 
grief disorder: Psychometric validation 
of criteria proposed for DSM-V and 
ICD-11. PLoS Med, 6(8), e1000121.

[21] Shear, M. K. (2015). Complicated 
grief. New England Journal of Medicine, 
372(2), 153-160.

[22] World Health Organization. (2018). 
International classification of diseases for 
mortality and morbidity statistics (11th 
Revision). Retrieved from https://icd.
who.int/browse11/l-m/en

[23] Wittouck, C., Van Autreve, S., De 
Jaegere, E., Portzky, G., & van 
Heeringen, K. (2011). The prevention 
and treatment of complicated grief: A 
meta-analysis. Clinical Psychology 
Review, 31(1), 69-78.

[24] Shear, K., & Shair, H. (2005). 
Attachment, loss, and complicated grief. 

Developmental Psychobiology: The 
Journal of the International Society for 
Developmental Psychobiology, 47(3), 
253-267.

[25] Papa, A., & Lancaster, N. (2016). 
Identity continuity and loss after death, 
divorce, and job loss. Self and Identity, 
15(1), 47-61.

[26] Maccallum, F., & Bryant, R. A. 
(2013). A cognitive attachment model 
of prolonged grief: Integrating 
attachments, memory, and identity. 
Clinical Psychology Review, 33(6), 
713-727.

[27] Callaghan, B. L., & Tottenham, N. 
(2016). The stress acceleration 
hypothesis: Effects of early-life adversity 
on emotion circuits and behavior. 
Current Opinion in Behavioral Sciences, 
7, 76-81.

[28] Eberhart, N. K., & Hammen, C. L. 
(2010). Interpersonal style, stress, and 
depression: An examination of 
transactional and diathesis-stress 
models. Journal of Social and Clinical 
Psychology, 29(1), 23-38.

[29] Safren, S. A., Gershuny, B. S., 
Marzol, P., Otto, M. W., & Pollack, M. 
H. (2002). History of childhood abuse 
in panic disorder, social phobia, and 
generalized anxiety disorder. The 
Journal of nervous and mental disease, 
190(7), 453-456.

[30] Calkins, A. W., Otto, M. W., Cohen, 
L. S., Soares, C. N., Vitonis, A. F., 
Hearon, B. A., & Harlow, B. L. (2009). 
Psychosocial predictors of the onset of 
anxiety disorders in women: results 
from a prospective 3-year longitudinal 
study. Journal of Anxiety Disorders, 
23(8), 1165-1169.

[31] Hayes, S. C., Wilson, K. G., Gifford, 
E. V., Follette, V. M., & Strosahl, K. 
(1996). Experiential avoidance and 
behavioral disorders: A functional 
dimensional approach to diagnosis and 

127

Emotional Responding and Adversity
DOI: http://dx.doi.org/10.5772/intechopen.97932

treatment. Journal of Consulting and 
Clinical Psychology, 64(6), 1152.

[32] Knight, B. G., Gatz, M., Heller, K., 
& Bengtson, V. L. (2000). Age and 
emotional response to the Northridge 
earthquake: a longitudinal analysis. 
Psychology and aging, 15(4), 627.

[33] Bonanno, G. A., Brewin, C. R., 
Kaniasty, K., & Greca, A. M. L. (2010). 
Weighing the costs of disaster: 
Consequences, risks, and resilience in 
individuals, families, and communities. 
Psychological science in the public 
interest, 11(1), 1-49.

[34] Zautra, A. J., Johnson, L. M., & 
Davis, M. C. (2005). Positive affect as a 
source of resilience for women in 
chronic pain. Journal of consulting and 
clinical psychology, 73(2), 212.

[35] Schneider, T. R., Lyons, J. B., & 
Khazon, S. (2013). Emotional 
intelligence and resilience. Personality 
and Individual Differences, 55(8), 
909-914.

[36] Balgiu, B. A. (2017). Self-esteem, 
personality and resilience. Study of a 
students emerging adults group. Journal 
of Educational Sciences and 
Psychology, 7(1).

[37] Campbell-Sills, L., Cohan, S. L., & 
Stein, M. B. (2006). Relationship of 
resilience to personality, coping, and 
psychiatric symptoms in young adults. 
Behaviour Research and Therapy, 44(4), 
585-599.

[38] Papa, A., & Bonanno, G. A. (2008). 
Smiling in the face of adversity: The 
interpersonal and intrapersonal 
functions of smiling. Emotion,  
8(1), 1.

[39] Bonanno, G. A., Galea, S., 
Bucciarelli, A., & Vlahov, D. (2007). 
What predicts psychological resilience 
after disaster? The role of 
demographics, resources, and life stress. 

Journal of consulting and clinical 
psychology, 75(5), 671.

[40] Dwyer, A. L., & Cummings, A. L. 
(2001). Stress, self-efficacy, social 
support, and coping strategies in 
university students. Canadian Journal of 
Counselling and Psychotherapy, 35(3).

[41] Nakano, K. (1991). Coping 
strategies and psychological symptoms 
in a Japanese sample. Journal of clinical 
psychology, 47(3), 346-350.

[42] Buqo, T., Ward-Ciesielski, E. F., & 
Krychiw, J. K. (2020). Do Coping 
Strategies Differentially Mediate the 
Relationship Between Emotional 
Closeness and Complicated Grief and 
Depression?. OMEGA-Journal of Death 
and Dying.

[43] Maccallum, F., Sawday, S., Rinck, 
M., & Bryant, R. A. (2015). The push 
and pull of grief: Approach and 
avoidance in bereavement. Journal of 
Behavior Therapy and Experimental 
Psychiatry, 48, 105-109.

[44] Cheng, C. (2001). Assessing coping 
flexibility in real-life and laboratory 
settings: a multimethod approach. 
Journal of Personality and Social 
Psychology, 80(5), 814.

[45] Westphal, M., Seivert, N. H., & 
Bonanno, G. A. (2010). Expressive 
flexibility. Emotion, 10(1), 92.

[46] Kashdan, T. B., & Rottenberg, J. 
(2010). Psychological flexibility as a 
fundamental aspect of health. Clinical 
Psychology Review, 30(7), 865-878.



The Science of Emotional Intelligence

126

vulnerabilities: two distinct pathways of 
emotional dysregulation and brain 
dysfunction in PTSD. European Journal 
of Psychotraumatology, 1(1), 5467.

[17] Ehring, T., & Quack, D. (2010). 
Emotion regulation difficulties in 
trauma survivors: The role of trauma 
type and PTSD symptom severity. 
Behavior therapy, 41(4), 587-598.

[18] McNally, R. J. (2003). Psychological 
mechanisms in acute response to 
trauma. Biological psychiatry, 53(9), 
779-788.

[19] Watkins, L. E., Sprang, K. R., & 
Rothbaum, B. O. (2018). Treating PTSD: 
A review of evidence-based 
psychotherapy interventions. Frontiers 
in Behavioral Neuroscience, 12, 258.

[20] Prigerson, H. G., Horowitz, M. J., 
Jacobs, S. C., Parkes, C. M., Aslan, M., 
Goodkin, K., Raphael, B., Marwit, S. J., 
Wortman, C., Neimeyer, R. A., 
Bonanno, G. A., Block, S.D., Kissane, 
D., Boelen, P., Maercker, A., Litz., B. A., 
Johnson, J. G., First, M.B., & 
Maciejewski, P. K. (2009). Prolonged 
grief disorder: Psychometric validation 
of criteria proposed for DSM-V and 
ICD-11. PLoS Med, 6(8), e1000121.

[21] Shear, M. K. (2015). Complicated 
grief. New England Journal of Medicine, 
372(2), 153-160.

[22] World Health Organization. (2018). 
International classification of diseases for 
mortality and morbidity statistics (11th 
Revision). Retrieved from https://icd.
who.int/browse11/l-m/en

[23] Wittouck, C., Van Autreve, S., De 
Jaegere, E., Portzky, G., & van 
Heeringen, K. (2011). The prevention 
and treatment of complicated grief: A 
meta-analysis. Clinical Psychology 
Review, 31(1), 69-78.

[24] Shear, K., & Shair, H. (2005). 
Attachment, loss, and complicated grief. 

Developmental Psychobiology: The 
Journal of the International Society for 
Developmental Psychobiology, 47(3), 
253-267.

[25] Papa, A., & Lancaster, N. (2016). 
Identity continuity and loss after death, 
divorce, and job loss. Self and Identity, 
15(1), 47-61.

[26] Maccallum, F., & Bryant, R. A. 
(2013). A cognitive attachment model 
of prolonged grief: Integrating 
attachments, memory, and identity. 
Clinical Psychology Review, 33(6), 
713-727.

[27] Callaghan, B. L., & Tottenham, N. 
(2016). The stress acceleration 
hypothesis: Effects of early-life adversity 
on emotion circuits and behavior. 
Current Opinion in Behavioral Sciences, 
7, 76-81.

[28] Eberhart, N. K., & Hammen, C. L. 
(2010). Interpersonal style, stress, and 
depression: An examination of 
transactional and diathesis-stress 
models. Journal of Social and Clinical 
Psychology, 29(1), 23-38.

[29] Safren, S. A., Gershuny, B. S., 
Marzol, P., Otto, M. W., & Pollack, M. 
H. (2002). History of childhood abuse 
in panic disorder, social phobia, and 
generalized anxiety disorder. The 
Journal of nervous and mental disease, 
190(7), 453-456.

[30] Calkins, A. W., Otto, M. W., Cohen, 
L. S., Soares, C. N., Vitonis, A. F., 
Hearon, B. A., & Harlow, B. L. (2009). 
Psychosocial predictors of the onset of 
anxiety disorders in women: results 
from a prospective 3-year longitudinal 
study. Journal of Anxiety Disorders, 
23(8), 1165-1169.

[31] Hayes, S. C., Wilson, K. G., Gifford, 
E. V., Follette, V. M., & Strosahl, K. 
(1996). Experiential avoidance and 
behavioral disorders: A functional 
dimensional approach to diagnosis and 

127

Emotional Responding and Adversity
DOI: http://dx.doi.org/10.5772/intechopen.97932

treatment. Journal of Consulting and 
Clinical Psychology, 64(6), 1152.

[32] Knight, B. G., Gatz, M., Heller, K., 
& Bengtson, V. L. (2000). Age and 
emotional response to the Northridge 
earthquake: a longitudinal analysis. 
Psychology and aging, 15(4), 627.

[33] Bonanno, G. A., Brewin, C. R., 
Kaniasty, K., & Greca, A. M. L. (2010). 
Weighing the costs of disaster: 
Consequences, risks, and resilience in 
individuals, families, and communities. 
Psychological science in the public 
interest, 11(1), 1-49.

[34] Zautra, A. J., Johnson, L. M., & 
Davis, M. C. (2005). Positive affect as a 
source of resilience for women in 
chronic pain. Journal of consulting and 
clinical psychology, 73(2), 212.

[35] Schneider, T. R., Lyons, J. B., & 
Khazon, S. (2013). Emotional 
intelligence and resilience. Personality 
and Individual Differences, 55(8), 
909-914.

[36] Balgiu, B. A. (2017). Self-esteem, 
personality and resilience. Study of a 
students emerging adults group. Journal 
of Educational Sciences and 
Psychology, 7(1).

[37] Campbell-Sills, L., Cohan, S. L., & 
Stein, M. B. (2006). Relationship of 
resilience to personality, coping, and 
psychiatric symptoms in young adults. 
Behaviour Research and Therapy, 44(4), 
585-599.

[38] Papa, A., & Bonanno, G. A. (2008). 
Smiling in the face of adversity: The 
interpersonal and intrapersonal 
functions of smiling. Emotion,  
8(1), 1.

[39] Bonanno, G. A., Galea, S., 
Bucciarelli, A., & Vlahov, D. (2007). 
What predicts psychological resilience 
after disaster? The role of 
demographics, resources, and life stress. 

Journal of consulting and clinical 
psychology, 75(5), 671.

[40] Dwyer, A. L., & Cummings, A. L. 
(2001). Stress, self-efficacy, social 
support, and coping strategies in 
university students. Canadian Journal of 
Counselling and Psychotherapy, 35(3).

[41] Nakano, K. (1991). Coping 
strategies and psychological symptoms 
in a Japanese sample. Journal of clinical 
psychology, 47(3), 346-350.

[42] Buqo, T., Ward-Ciesielski, E. F., & 
Krychiw, J. K. (2020). Do Coping 
Strategies Differentially Mediate the 
Relationship Between Emotional 
Closeness and Complicated Grief and 
Depression?. OMEGA-Journal of Death 
and Dying.

[43] Maccallum, F., Sawday, S., Rinck, 
M., & Bryant, R. A. (2015). The push 
and pull of grief: Approach and 
avoidance in bereavement. Journal of 
Behavior Therapy and Experimental 
Psychiatry, 48, 105-109.

[44] Cheng, C. (2001). Assessing coping 
flexibility in real-life and laboratory 
settings: a multimethod approach. 
Journal of Personality and Social 
Psychology, 80(5), 814.

[45] Westphal, M., Seivert, N. H., & 
Bonanno, G. A. (2010). Expressive 
flexibility. Emotion, 10(1), 92.

[46] Kashdan, T. B., & Rottenberg, J. 
(2010). Psychological flexibility as a 
fundamental aspect of health. Clinical 
Psychology Review, 30(7), 865-878.



129

Chapter 10

Brain Networks of Emotional 
Prosody Processing in a Foreign 
Language Versus Mother Tongue
Zeynep Z. Sonkaya and A. Riza Sonkaya

Abstract

Increased interest in the relationships between the brain and behavior over the 
past several decades has made brain network process of emotional prosody a topic 
of study in disciplines like neurology, psychiatry, neurolinguistics and neurosci-
ence. Because emotional prosody has a key role to implication of timbre component, 
mood sense, and prosodic content. Also, it serves a highly important function for 
sense, the meaning to be reflected, and ability to provide effective communication. 
Therefore, the knowledge of how the emotional prosody sequence works in the 
brain will contribute to both language development and foreign language teaching 
as well as clinical evaluation of individuals with verbal communication difficulty. 
In the literature, neuroimaging and neurophysiological studies about investigating 
emotional prosody have produced controversial results in specifying similarities 
versus differences mother tongue acquisition and foreign learning neural networks. 
For this reason, this review study takes an interdisciplinary perspective to identify 
the neural networks of emotional prosody in mother tongue and foreign language 
learning process with different imaging modalities.

Keywords: emotional prosody, brain, first and second language, neurolinguistics

1. Introduction

Emotional prosody is taken place by marking the mood values in the language, 
using verbal and non-verbal languages together or separately [1]. It is stated in the 
literature that the effective use of emotional prosody in speech contributes to the 
comprehensibility of the message to be conveyed. As a matter of fact, Kimelman 
states that a speaker conveying his/her message in emotionless and monotonous 
way may affect understanding negatively and will not attract attention [2].

Early clinical studies have contributed tremendously to our present knowl-
edge of the neural correlates of emotional prosody. In particular, lesion studies 
purposed to determine the respective hemisphere to emotional speech and 
language. The first comprehensive study known in the literature on processing of 
emotional prosody in the brain was conducted by Hughlings-Jackson. According 
to the study, it was assumed that the phonological component was processed in 
bilateral hemispheres of the brain. Also, the author highlighted that the prosody 
system, which contains emotional states, was located in the right hemisphere [3]. 
In a similar vein with this study, Heilman et al. reported that lesions in the right 
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hemisphere tend to disrupt emotional speech comprehension, while split-brain 
patients perform verbal deficiency when speaking about emotional stimuli [4]. 
Later work that was effected from Hughlings-Jackson [3] and carried out by Van 
Lancker it was reported that the prosody reflected emotional state was localized in 
the right hemisphere, but phonemes contained the sound string was located in the 
left hemisphere [5]. Also, in a similar way with these studies, Ross pointed out that 
the emotional prosody system was processed only in the right hemisphere, as well 
[6]. This early evidence about the predominant role of right hemisphere in emo-
tional prosody was followed by subsequent patient researches in which the relative 
contribution of specific right hemisphere brain areas to these functions were 
determined [7]. Many studies based on patient data collected during intrasurgical 
electrocortical stimulation show the right fronto-central operculum sensitivity 
for emotional prosody [8]. In addition to this, not only patient data but also recent 
studies made by neuroimaging techniques as well, question a strong right hemi-
sphere lateralization of emotional speech and language function. Although some 
data confirm a significant role of right cortical and subcortical structures [9], a 
great deal of fMRI studies used single word, verify the contribution of bilateral 
hemispheres or even the left hemisphere only to emotional prosody and language 
processing. For instance, in one fMRI study conducted by Buchanan et al. it was 
aimed to recognize the brain localization of emotional prosody and verbal compo-
nents of spoken language. As a result of the study, authors reported the bilateral 
brain hemisphere domination in the processing of emotional prosody system [10]. 
On the other hand, Luo et al. demonstrated the left mid-fusiform gyrus activation 
for emotional words [11].

Emotional prosody is an important communicative element, pointed as one of 
the main extra linguistic attributes present in oral communication. It plays a crucial 
role during social communicative interaction in mother tongue acquisition and 
also second language learning process. Due to its important role in verbal com-
munication, it has a critical relationship within many disciplines such as linguistics, 
neurology, psychiatry and computer sciences. A significant increase has been 
observed in studies on the relationship of emotional prosody, which is related to 
many disciplines, with laterization, localization, activation areas and other lan-
guage components in the brain [12–15]. One of the main reasons of this subject may 
that the findings obtained from both neuroimaging and lesion studies on patients 
do not provide a consistent result confirming the right-hemispheric laterization of 
emotional prosody. As a matter of fact, in one comprehensive meta-analysis study 
on emotional prosody carried out by Kotz et al., it was stated that emotional valence 
is predominantly lateralized in the right hemisphere in studies made with neuroim-
aging techniques, but it was also stated that bilateral or left hemisphere laterization 
in studies conducted with electrophysiological methods [15].

Emotional prosody has a significant importance to implication of timbre 
component, mood sense, and prosodic content. Also, it serves a highly important 
function for sense, the meaning to be reflected, and ability to provide effective 
communication. Therefore, it is thought that the knowledge of how the emotional 
prosody sequence works in the brain may contribute to both mother tongue acquisi-
tion and foreign language teaching. In the literature, neuroimaging and neurophysi-
ological studies about investigating emotional prosody have produced controversial 
results in specifying similarities versus differences in mother tongue acquisition and 
foreign learning neural networks. For this reason, this review study aims to pres-
ent an interdisciplinary perspective to identify the neural networks of emotional 
prosody in mother tongue and foreign language learning process with different 
imaging modalities.
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2. Brain networks of emotional prosody in mother tongue acquisition

The researches towards to determine the brain localization of emotional prosody 
in mother tongue acquisition were generally studied to be in patients with right 
hemisphere damage [16, 17]. It is thought that this can be due to the view that emo-
tional function appearances of the language are localized in the right hemisphere. 
In the majority of studies this view was generally supported, and it was pointed out 
the right-hemisphere role in detail for expression of emotion through prosody. As a 
matter of fact, in one comprehensive review study scanned researches that carried 
out patients with right hemisphere damage which was conducted by Mitchell and 
Crow it was demonstrated some deterioration in the basic functioning structures 
such as perception of emotional states in the mother language [18]. Likewise, in 
another study carried out by Brådvik et al. and conducted on Swedish native lan-
guage speakers with right hemisphere damage, it was showed that participants did 
not able to analyze the emotions. Authors determined the lower part of right hemi-
sphere role to comment this result [19]. Also, Patel et al. , investigated a consecutive 
series of 41 English native speaker patients with acute ischemic right hemisphere. 
As a consequence of the study, authors reported two novel and important results. 
First, they identified abnormal patterns of acoustic features that contribute to 
diminished emotional expression of right hemisphere stroke survivors, as rated 
by healthy listeners. As the second, authors stated that the measures of acoustic 
features associated with impaired expression of emotion were associated with 
lesion load in right inferior frontal gyrus, pars opercularis or supramarginal gyrus, 
or associated white matter tracts, particularly inferior fronto-occipital fasciculus, 
superior longitudinal fasciculus, and uncinate fasciculus [20].

In the literature, although many researches about brain localization of emo-
tional prosody in mother tongue acquisition shows right hemisphere domination, 
recent findings, especially obtained from neuroimaging and electrophysiological 
studies do not entirely confirm a strong right hemisphere only. For example, in 
one neuroimaging study made with fMRI technique conducted on English native 
speakers, participants were asked to pay attention to visually presented words but 
had to make no overt response to them. As a result of the study, authors reported 
the increased activation in the left amygdala for both positive and negative emo-
tional words [21]. Similarly, in another fMRI study carried out by Lewis et al. 
nineteen right-handed English native speakers were included, and it was discussed 
a dissociation of valence in subregions of the orbito-frontal cortex and arousal in 
the amygdala for visual word stimuli. In fact, left-lateralized amygdala activation 
in response to visually presented emotional word stimuli has been stated repeat-
edly [22]. Again, Mayer et al. examined the different prosodic states in German 
using with fMRI technique. In the study fabrication sound sequence was listened 
to the participants and it was interpreted in terms of focus, accent and emotional 
prosody. As a consequence of the study, it was observed the bilateral activation 
in left lower frontal gyrus, left insula and premotor cortex for focus condition. 
Authors also reported the anterior cingulate, supramarginal and posterior upper 
temporal gyrus activation for phonological process of emotional prosody system 
as well as syntactic process [23]. Likewise, Goerge et al. used a PET technique in 
their study which aimed to investigate the brain regions involved in understanding 
emotional prosody in mother tongue processing. As a result of the study, authors 
reported significant left prefrontal activation when participants were instructed 
to listen for content of verbal sentences compared with listening for prosody. In 
addition, authors also documented significantly more activation in the left than 
right frontal cortex [24].



The Science of Emotional Intelligence

130

hemisphere tend to disrupt emotional speech comprehension, while split-brain 
patients perform verbal deficiency when speaking about emotional stimuli [4]. 
Later work that was effected from Hughlings-Jackson [3] and carried out by Van 
Lancker it was reported that the prosody reflected emotional state was localized in 
the right hemisphere, but phonemes contained the sound string was located in the 
left hemisphere [5]. Also, in a similar way with these studies, Ross pointed out that 
the emotional prosody system was processed only in the right hemisphere, as well 
[6]. This early evidence about the predominant role of right hemisphere in emo-
tional prosody was followed by subsequent patient researches in which the relative 
contribution of specific right hemisphere brain areas to these functions were 
determined [7]. Many studies based on patient data collected during intrasurgical 
electrocortical stimulation show the right fronto-central operculum sensitivity 
for emotional prosody [8]. In addition to this, not only patient data but also recent 
studies made by neuroimaging techniques as well, question a strong right hemi-
sphere lateralization of emotional speech and language function. Although some 
data confirm a significant role of right cortical and subcortical structures [9], a 
great deal of fMRI studies used single word, verify the contribution of bilateral 
hemispheres or even the left hemisphere only to emotional prosody and language 
processing. For instance, in one fMRI study conducted by Buchanan et al. it was 
aimed to recognize the brain localization of emotional prosody and verbal compo-
nents of spoken language. As a result of the study, authors reported the bilateral 
brain hemisphere domination in the processing of emotional prosody system [10]. 
On the other hand, Luo et al. demonstrated the left mid-fusiform gyrus activation 
for emotional words [11].

Emotional prosody is an important communicative element, pointed as one of 
the main extra linguistic attributes present in oral communication. It plays a crucial 
role during social communicative interaction in mother tongue acquisition and 
also second language learning process. Due to its important role in verbal com-
munication, it has a critical relationship within many disciplines such as linguistics, 
neurology, psychiatry and computer sciences. A significant increase has been 
observed in studies on the relationship of emotional prosody, which is related to 
many disciplines, with laterization, localization, activation areas and other lan-
guage components in the brain [12–15]. One of the main reasons of this subject may 
that the findings obtained from both neuroimaging and lesion studies on patients 
do not provide a consistent result confirming the right-hemispheric laterization of 
emotional prosody. As a matter of fact, in one comprehensive meta-analysis study 
on emotional prosody carried out by Kotz et al., it was stated that emotional valence 
is predominantly lateralized in the right hemisphere in studies made with neuroim-
aging techniques, but it was also stated that bilateral or left hemisphere laterization 
in studies conducted with electrophysiological methods [15].

Emotional prosody has a significant importance to implication of timbre 
component, mood sense, and prosodic content. Also, it serves a highly important 
function for sense, the meaning to be reflected, and ability to provide effective 
communication. Therefore, it is thought that the knowledge of how the emotional 
prosody sequence works in the brain may contribute to both mother tongue acquisi-
tion and foreign language teaching. In the literature, neuroimaging and neurophysi-
ological studies about investigating emotional prosody have produced controversial 
results in specifying similarities versus differences in mother tongue acquisition and 
foreign learning neural networks. For this reason, this review study aims to pres-
ent an interdisciplinary perspective to identify the neural networks of emotional 
prosody in mother tongue and foreign language learning process with different 
imaging modalities.

131

Brain Networks of Emotional Prosody Processing in a Foreign Language Versus Mother Tongue
DOI: http://dx.doi.org/10.5772/intechopen.97016

2. Brain networks of emotional prosody in mother tongue acquisition

The researches towards to determine the brain localization of emotional prosody 
in mother tongue acquisition were generally studied to be in patients with right 
hemisphere damage [16, 17]. It is thought that this can be due to the view that emo-
tional function appearances of the language are localized in the right hemisphere. 
In the majority of studies this view was generally supported, and it was pointed out 
the right-hemisphere role in detail for expression of emotion through prosody. As a 
matter of fact, in one comprehensive review study scanned researches that carried 
out patients with right hemisphere damage which was conducted by Mitchell and 
Crow it was demonstrated some deterioration in the basic functioning structures 
such as perception of emotional states in the mother language [18]. Likewise, in 
another study carried out by Brådvik et al. and conducted on Swedish native lan-
guage speakers with right hemisphere damage, it was showed that participants did 
not able to analyze the emotions. Authors determined the lower part of right hemi-
sphere role to comment this result [19]. Also, Patel et al. , investigated a consecutive 
series of 41 English native speaker patients with acute ischemic right hemisphere. 
As a consequence of the study, authors reported two novel and important results. 
First, they identified abnormal patterns of acoustic features that contribute to 
diminished emotional expression of right hemisphere stroke survivors, as rated 
by healthy listeners. As the second, authors stated that the measures of acoustic 
features associated with impaired expression of emotion were associated with 
lesion load in right inferior frontal gyrus, pars opercularis or supramarginal gyrus, 
or associated white matter tracts, particularly inferior fronto-occipital fasciculus, 
superior longitudinal fasciculus, and uncinate fasciculus [20].

In the literature, although many researches about brain localization of emo-
tional prosody in mother tongue acquisition shows right hemisphere domination, 
recent findings, especially obtained from neuroimaging and electrophysiological 
studies do not entirely confirm a strong right hemisphere only. For example, in 
one neuroimaging study made with fMRI technique conducted on English native 
speakers, participants were asked to pay attention to visually presented words but 
had to make no overt response to them. As a result of the study, authors reported 
the increased activation in the left amygdala for both positive and negative emo-
tional words [21]. Similarly, in another fMRI study carried out by Lewis et al. 
nineteen right-handed English native speakers were included, and it was discussed 
a dissociation of valence in subregions of the orbito-frontal cortex and arousal in 
the amygdala for visual word stimuli. In fact, left-lateralized amygdala activation 
in response to visually presented emotional word stimuli has been stated repeat-
edly [22]. Again, Mayer et al. examined the different prosodic states in German 
using with fMRI technique. In the study fabrication sound sequence was listened 
to the participants and it was interpreted in terms of focus, accent and emotional 
prosody. As a consequence of the study, it was observed the bilateral activation 
in left lower frontal gyrus, left insula and premotor cortex for focus condition. 
Authors also reported the anterior cingulate, supramarginal and posterior upper 
temporal gyrus activation for phonological process of emotional prosody system 
as well as syntactic process [23]. Likewise, Goerge et al. used a PET technique in 
their study which aimed to investigate the brain regions involved in understanding 
emotional prosody in mother tongue processing. As a result of the study, authors 
reported significant left prefrontal activation when participants were instructed 
to listen for content of verbal sentences compared with listening for prosody. In 
addition, authors also documented significantly more activation in the left than 
right frontal cortex [24].



The Science of Emotional Intelligence

132

However, it has observed in the literature that many of the electrophysiological 
studies about emotional prosody on mother tongue acquisition generally support 
the results of neuroimaging studies as well [25–28]. For example, in one review 
study conducted by Kissler et al. scanned the Event-Related Brain Potential (ERP) 
researches. As a consequence of the study, authors reported enhanced Early 
Posterior Negativity (EPN) responses to emotional compared to neutral nouns 
during reading at left occipito-temporal electrode-sites [26]. In another ERP study, 
Herbert et al. demonstrated a bilaterally increased EPN for emotional prosody 
processing [28]. Likewise, in one comparative ERP study conducted by Pannekamp 
et al., emotional prosody process on English native speakers were evaluated, and 
authors stated that the prosody system can be seen not only in the right hemisphere 
of the brain but also in the left hemisphere [27]. The results of one electroencepha-
lography (EEG) study findings obtained from Turkish native speakers also support 
the results of Pannekamp et al. [27] in a great extent. Similarly, in another EEG 
examination made by Arsic et al., it was showed the bilateral activation in both 
hemisphere for process of emotional prosody system as well [29].

Neither the aforementioned clinical studies nor neuroimaging and electro-
physiological researches have established a clear picture of the neural substrates 
of emotional prosody in mother tongue acquisition. It is thought that varieties in 
methodology including different imaging techniques, different verbal stimuli and 
task instructions may be blame for these disparate findings.

3.  Brain networks of emotional prosody in second language learning 
process

Although the mother tongue is a fast and effortless process, second language 
learning period includes some difficulties for many individuals [30]. Especially, 
“the expression and the perception of emotional states in a second language 
represent a difficult task for the learners. One of the reasons is the fact that, more 
than other aspects related to speech, the expression of emotional states in second 
language requires full control of the prosodic resources that contribute to their 
realization” [31].

Similar to studies investigated brain networks of emotional prosody on mother 
tongue, neuroimaging and neurophysiological studies about identifying brain local-
ization of emotional prosody sequence in second language have produced controver-
sial results in specifying resemblances versus differences as well. As a matter of the 
fact in one study conducted by Chen et al., it was investigated the neural mechanisms 
of emotional prosody processing in Chinese-English bilinguals by using both ERP and 
fMRI. According to ERP results, authors reported the reduced N400 for positive words 
compared to neutral words in second language. In fMRI, reduced activation was stated 
for mother tongue emotional words in both the left middle occipital gyrus and the 
left cerebellum whereas increased activation in the left cerebellum was reported for 
second language emotional words [32]. In another study, it was investigated the emo-
tional prosody and verbal components of speech on English native speakers who learn 
Turkish as a second language using by fNIRS [1]. In the study four words (sınıf, alarm, 
doktor, gazete) were used for the experimental stimuli. The words were pronounced 
in angry, happy, neutral, and fearful tones. Among the four words, the phonetic 
pronunciations “alarm” and “doktor” have meaning in both Turkish and English. The 
other two words, ‘sınıf ’ and ‘gazete’, although they were not a part of standard English 
lexicon but widely used in Turkish. As a consequence of the study, authors reported 
two novel and important results. First, they showed a strong right hemisphere 
laterization for emotional prosody in second language learning process, on the other 

133

Brain Networks of Emotional Prosody Processing in a Foreign Language Versus Mother Tongue
DOI: http://dx.doi.org/10.5772/intechopen.97016

hand, they demonstrated an increased activation in the primary and secondary cortex 
of the left hemisphere and the posterior superior temporal cortex due to the emotional 
intonation of speech stimuli. As a second, they remarked the significant increase 
activation in the right hemisphere for the perception of stimuli consisting only of 
Turkish words in English native speakers and do not know Turkish. However, authors 
reported a strong activation in the left hemisphere for all participants in stimuli 
consisting of words used mutual in both Turkish and English [1]. This study results 
support the fMRI research conducted by Buchanan et al. [10]. In the study, authors 
aimed to examine brain localization of emotional prosody on German and Turkish 
individuals who learn English as a second language. At the result of the study, authors 
indicated that the contrasts comparing language detection with emotion detection 
resulted in significantly lateralized activity in the frontal lobes, with increased right 
frontal activity during emotional detection and increased left frontal activity during 
verbal detection. In addition to this, specific analysis of the anterior auditory cortices 
of both hemispheres revealed greater right hemisphere activation during detection of 
emotion compared to activity associated with verbal detection [10]. In a similar way 
aforementioned studies about emotional prosody process in second language learn-
ing, in one fNIRS study Zhang et al. [14] used the database included language-like 
pseudosentences in Mandarin Chinese, which were constructed by replacing content 
words with semantically meaningless words. At the end of the study, authors demon-
strated that several cerebral areas are critical for emotional prosody processing. Also, 
they confirmed that “the superior temporal cortex, especially the right middle and 
posterior parts of superior temporal gyrus, primarily works to discriminate between 
emotional and neutral prosodies”. Furthermore, according to the authors, the results 
suggested that categorization of emotions occurs within a high-level brain region 
the frontal cortex, since the brain activation patterns were distinct when positive 
(happy) were contrasted to negative (fearful and angry) prosody in the left middle 
part of inferior frontal gyrus and the frontal eye field and when angry were contrasted 
to neutral prosody in bilateral orbital frontal regions. These findings verified and 
extended previous fMRI findings in adult brain and also provided a developed version 
of brain activation for their following neonatal study [14].

Although the expression and the perception of emotional states in a second lan-
guage process is notoriously difficult as opposed to mother tongue acquisition for 
learners, little is known about what changes are happening in the brain as decoding 
emotional prosody progress, when these changes occur during expression and per-
ception of this sequence and how brain changes which reflect successes of learning 
can be determined. One of the reasons of this, in the literature, there are limited 
number of studies about brain networks of emotional prosody in second language 
learning. Also, these limited neuroimaging and neurophysiological studies have 
showed controversial results in specifying similarities versus differences foreign 
language learning neural networks. However; the knowledge of how the emotional 
prosody sequence works in the brain contribute to both mother tongue development 
and foreign language learning as well as clinical evaluation of individuals with ver-
bal communication difficulty. Also, it is thought that determining brain networks 
of emotional prosody contributes to reorganize curricula for teaching emotional 
prosody in second language.

4. Conclusion

In this study, brain networks of emotional prosody in mother tongue acquisition 
and second language learning were tried to discuss according to the available results 
of electrophysiological, neuroimaging and clinical studies. Although different study 
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of the left hemisphere and the posterior superior temporal cortex due to the emotional 
intonation of speech stimuli. As a second, they remarked the significant increase 
activation in the right hemisphere for the perception of stimuli consisting only of 
Turkish words in English native speakers and do not know Turkish. However, authors 
reported a strong activation in the left hemisphere for all participants in stimuli 
consisting of words used mutual in both Turkish and English [1]. This study results 
support the fMRI research conducted by Buchanan et al. [10]. In the study, authors 
aimed to examine brain localization of emotional prosody on German and Turkish 
individuals who learn English as a second language. At the result of the study, authors 
indicated that the contrasts comparing language detection with emotion detection 
resulted in significantly lateralized activity in the frontal lobes, with increased right 
frontal activity during emotional detection and increased left frontal activity during 
verbal detection. In addition to this, specific analysis of the anterior auditory cortices 
of both hemispheres revealed greater right hemisphere activation during detection of 
emotion compared to activity associated with verbal detection [10]. In a similar way 
aforementioned studies about emotional prosody process in second language learn-
ing, in one fNIRS study Zhang et al. [14] used the database included language-like 
pseudosentences in Mandarin Chinese, which were constructed by replacing content 
words with semantically meaningless words. At the end of the study, authors demon-
strated that several cerebral areas are critical for emotional prosody processing. Also, 
they confirmed that “the superior temporal cortex, especially the right middle and 
posterior parts of superior temporal gyrus, primarily works to discriminate between 
emotional and neutral prosodies”. Furthermore, according to the authors, the results 
suggested that categorization of emotions occurs within a high-level brain region 
the frontal cortex, since the brain activation patterns were distinct when positive 
(happy) were contrasted to negative (fearful and angry) prosody in the left middle 
part of inferior frontal gyrus and the frontal eye field and when angry were contrasted 
to neutral prosody in bilateral orbital frontal regions. These findings verified and 
extended previous fMRI findings in adult brain and also provided a developed version 
of brain activation for their following neonatal study [14].

Although the expression and the perception of emotional states in a second lan-
guage process is notoriously difficult as opposed to mother tongue acquisition for 
learners, little is known about what changes are happening in the brain as decoding 
emotional prosody progress, when these changes occur during expression and per-
ception of this sequence and how brain changes which reflect successes of learning 
can be determined. One of the reasons of this, in the literature, there are limited 
number of studies about brain networks of emotional prosody in second language 
learning. Also, these limited neuroimaging and neurophysiological studies have 
showed controversial results in specifying similarities versus differences foreign 
language learning neural networks. However; the knowledge of how the emotional 
prosody sequence works in the brain contribute to both mother tongue development 
and foreign language learning as well as clinical evaluation of individuals with ver-
bal communication difficulty. Also, it is thought that determining brain networks 
of emotional prosody contributes to reorganize curricula for teaching emotional 
prosody in second language.

4. Conclusion

In this study, brain networks of emotional prosody in mother tongue acquisition 
and second language learning were tried to discuss according to the available results 
of electrophysiological, neuroimaging and clinical studies. Although different study 
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Humor Daily Events and  
Well-Being: The Role of 
Gelotophobia and Psychological 
Work Climate
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Abstract

This study aims to: (1) analyze the relationship between humor-daily events and 
well-being; (2) test the mediating role of positive affect in this relationship; (3) ana-
lyze the moderating role of gelotophobia between humor-daily events and positive 
affect, and; (4) explore the moderating role of psychological climate between posi-
tive affect and well-being. To test these goals, we conducted a quasi-experimental 
study with 93 participants. We used regressions and bootstrapping analyses to test 
the moderated mediation model. The relationship between the humor-daily events 
and well-being was mediated by positive affect and this relation was moderated 
by psychological work, such that this relationship was stronger when a positive 
psychological work climate was identified. Gelotophobia did not moderate the rela-
tionship between humor daily-events and positive affect, however, it significantly 
and negatively predicted positive affect. This paper adds considerable evidence of 
the relationship between humor-related daily events and its impact on well-being. 
Psychological work climate strengthens the association between positive affect and 
well-being, after humor daily events.

Keywords: gelotophobia, humor-daily events, psychological work climate, affect, 
moderated mediation

1. Introduction

Research on positive affect in organizations supports that humor is an important 
factor at work, due to its positive effects on several outcomes, like creativity and 
stress reduction [1]. However, humor can be a positive or negative event generating 
diverse outcomes at work. When a humor event is negative, it refers to a hostile use 
of humor, in which the self is enhanced at the expense of denigrating, disparag-
ing, excessively teasing, or ridiculing others [2]. When it is positive, it refers to the 
tendency to tell jokes or engage in spontaneous witty banter to create amusement, 
lessen interpersonal tension, and facilitate relationship.

Despite its relevance, there is a lack of research exploring the conditions that 
might affect the influence of humor on workers’ well-being. For instance, geloto-
phobia, defined as the fear of being laughed at [3], may influence the relationship 
between humor events and subsequent affective reactions. This effect may occur 
because gelotophobes may perceive humor events in an idiosyncratic manner. 



The Science of Emotional Intelligence

136

infarcts. Acta Neurologica Scandinavica, 
1991. 84(2): p. 114-126.

[20] Patel, S., et al., Right hemisphere 
regions critical for expression of emotion 
through prosody. Frontiers in neurology, 
2018. 9: p. 224.

[21] Hamann, S. and H. Mao, FMRI 
correlates of emotional memory and 
reactions to verbal and nonverbal 
emotional stimuli. NeuroImage, 2001. 
6(13): p. 415.

[22] Lewis, P.A., et al., Neural correlates 
of processing valence and arousal in 
affective words. Cerebral cortex, 2007. 
17(3): p. 742-748.

[23] Mayer, J., et al., Prosody in speech 
production: a fMRI study. San Francisco, 
1999: p. 635-638.

[24] George, M.S., et al., Understanding 
emotional prosody activates right 
hemisphere regions. Archives of 
neurology, 1996. 53(7): p. 665-670.

[25] Kanske, P. and S.A. Kotz, 
Concreteness in emotional words: ERP 
evidence from a hemifield study. Brain 
research, 2007. 1148: p. 138-148.

[26] Kissler, J., R. Assadollahi, and 
C. Herbert, Emotional and semantic 
networks in visual word processing: 
insights from ERP studies. Progress in 
brain research, 2006. 156: p. 147-183.

[27] Pannekamp, A., et al., Prosody-
driven sentence processing: an event-
related brain potential study. Journal of 
cognitive neuroscience, 2005. 17(3): p. 
407-421.

[28] Herbert, C., et al., Amygdala 
activation during reading of emotional 
adjectives—an advantage for pleasant 
content. Social cognitive and affective 
neuroscience, 2009. 4(1): p. 35-49.

[29] Arsic, M., Electrophysiology of 
emotional prosody production and 
perception. 2008, Citeseer.

[30] Bayazıt, Z.Z., Dilbilimsel Açıdan 
Yabancı Dil Olarak Türkçe Öğrenen 
Bireylerin Yaptıkları Çeviri Hataları. 
MANAS Sosyal Araştırmalar Dergisi. 
8(3): p. 2280-2293.

[31] De Marco, A., Teaching the Prosody 
of Emotive Communication in a 
Second Language, in Second Language 
Acquisition-Pedagogies, Practices and 
Perspectives. 2019, IntechOpen.

[32] Chen, P., et al., Processing emotional 
words in two languages with one brain: 
ERP and fMRI evidence from Chinese–
English bilinguals. Cortex, 2015. 71: 
p. 34-48.

137

Chapter 11

Humor Daily Events and  
Well-Being: The Role of 
Gelotophobia and Psychological 
Work Climate
Ana Junça Silva, António Caetano and Rita Rueff Lopes

Abstract
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well-being; (2) test the mediating role of positive affect in this relationship; (3) ana-
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the moderated mediation model. The relationship between the humor-daily events 
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by psychological work, such that this relationship was stronger when a positive 
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1. Introduction

Research on positive affect in organizations supports that humor is an important 
factor at work, due to its positive effects on several outcomes, like creativity and 
stress reduction [1]. However, humor can be a positive or negative event generating 
diverse outcomes at work. When a humor event is negative, it refers to a hostile use 
of humor, in which the self is enhanced at the expense of denigrating, disparag-
ing, excessively teasing, or ridiculing others [2]. When it is positive, it refers to the 
tendency to tell jokes or engage in spontaneous witty banter to create amusement, 
lessen interpersonal tension, and facilitate relationship.

Despite its relevance, there is a lack of research exploring the conditions that 
might affect the influence of humor on workers’ well-being. For instance, geloto-
phobia, defined as the fear of being laughed at [3], may influence the relationship 
between humor events and subsequent affective reactions. This effect may occur 
because gelotophobes may perceive humor events in an idiosyncratic manner. 
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Gelotophobes may be more sensitive to humor and perceive humor events as a form 
of humiliation or joke in front of others, even in situations in which humor may not 
be intended to be harmful. In line with this observation, it is likely that gelotopho-
bia moderates the relationship between humor daily events and affective reactions.

In addition, the context in which these situations occur may also influence 
individuals’ reactions. For example, several studies have demonstrated that psy-
chological work climate is crucial for individuals’ well-being [4]. Psychological 
work climate may provide social and psychological resources, such as, support 
from colleagues/supervisor, for individuals at work. Hence, the more positive is 
the work climate, the greater the well-being of employees [5]. Therefore, it is likely 
that psychological work climate influences the affective reactions of individuals to 
humor events and, consequently, their well-being.

Based on these assumptions, the present study seeks to examine the association 
between humor daily events and well-being in a sample of workers by examining 
the potential mediating effect of positive affect between this relationship. We also 
intend to explore the potential moderating effect of gelotophobia between humor 
daily events and positive affect, and the potential moderating effect of psychologi-
cal work climate between positive affect and well-being. So, this study addresses the 
relevance of work-related humor on well-being and explores the moderating role of 
an individual characteristic and a contextual one on that relationship.

2. Theoretical background

2.1 Humor daily events and well-being

The humor-health hypothesis states that humor enhances individuals’ function-
ing [6]. Diverse studies have shown that humor is positively associated to individuals’ 
physical, psychological, and social well-being [7].

There are four different humor styles [6]. Accordingly, humor results from 
the interaction of the humors’ target (oriented toward others or oriented toward 
oneself) with its effects (being conductive or detrimental) on well-being. 
Therefore, the authors suggested two positive humor styles (self-enhancing humor 
and affiliative humor), and two negatives ones (self-defeating humor and aggres-
sive humor). Self-enhancing humor is directed to oneself and it is defined as the 
tendency to be amused by the incongruences of life and to have a genuine humorous 
outlook. Affiliative humor is directed to others and it is defined as the tendency to 
amuse others and create empathy [6]. Self-enhancing and affiliative humor have 
been consistently related positively to individuals’ physical, psychological and 
social well-being, while self-defeating and aggressive humor have been shown to be 
negatively related with several aspects of optimal functioning [8].

Humor is an indicator of emotional intelligence, as emotional management 
ability has been demonstrated to be positively correlated with self-enhancing 
humor, and negatively correlated with trait bad mood [6]. In addition, the ability to 
accurately perceive emotions has been negatively related to aggressive and self-
defeating humor. Consistently, it has been demonstrated that emotional intelli-
gence predicted both affiliative and self-enhancing humor [8].

Humor can be conceptualized as an individual characteristic and as a discrete 
event. It is “any event shared by an agent (e.g., an employee) with another indi-
vidual (a target) that is intended to be amusing to the target and that the target 
perceives as an intentional act” [9] (pp. 766–767). Humor produces affect and 
cognitions in the individual, group, or organization [10]. Underlying these assump-
tions, we highlight the discrete and affective nature of humor.
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The Conservation of Resources Theory (COR) [11] proposes that disposing of 
resources is rewarding and adds to psychological and physical well-being, both by 
increasing resilience and by contributing to employees’ potential to successfully 
control and influence the environment [12]. In addition, the theory also suggests 
that individuals strive to protect, maintain, and increase their own resources. 
Diverse authors have defined humor as a personal resource and have related it 
to employee well-being [13]. Based on these assumptions, we argue that humor 
events may be related to some elements associated to happiness, such as well-being. 
Therefore, we hypothesized that:

H1: Humor events are associated with well-being.

2.2 Humor daily events, positive affect, and well-being

The affective events theory proposes that work events stimulate affective 
reactions [14]. These affective reactions will influence work-related behaviors and 
well-being. Humor as an event may be considered as positive or negative, depend-
ing upon the triggered affective reaction. For example, an individual may amuse 
bosses or colleagues by making a joke before starting a meeting. It can be considered 
as a positive humor event. Positive humor events trigger positive affect (e.g., joy) 
refer to the tendency to tell jokes or engage in spontaneous witty banter to create 
amusement, lessen interpersonal tension, and facilitate relationship. On the other 
hand, humor may also be negative. For instance, a boss may make poor jokes at the 
expense of subordinates. Thus, negative humor events are referred to hostile uses 
of humor, in which the self is enhanced at the expense of denigrating, disparaging, 
excessively teasing, or ridiculing others [15].

Once positive humor events relate to positive affect, they may broaden indi-
viduals’ thought-action repertoire. According to the broaden and build theory 
[16], positive affect improves creativity, novelty and actions, which may, in turn, 
stimulate individuals’ durable resources regarding well-being and other aspects of 
optimal functioning [16]. Because positive humor events may rise creative ways of 
dealing with challenges and increase social bonding trough the stimulation of posi-
tive affect [17], it may boost individuals’ well-being. On the other hand, negative 
humor events may have the opposite effect, by impairing individuals’ well-being 
through negative affect. This is consistent with Cooper’s suggestion [17] that humor 
events may act as a defense mechanism against stress by letting individuals relax 
from tensions built up by daily hassles. In sum, we hypothesized:

H2: The relationship between humor events and well-being is mediated by 
positive affect (see Figure 1).

2.3 The moderating role of gelotophobia

Based on clinical case studies, the concept of gelotophobia served to describe 
the pathological fear of appearing to others as a ridiculous object [18]. Therefore, 

Figure 1. 
A moderated mediation theoretical model: Gelotophobia moderates the relationship between humor events and 
positive affect, and psychological work climate moderates the mediated relationship between humor events and 
well-being through positive affect.
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from colleagues/supervisor, for individuals at work. Hence, the more positive is 
the work climate, the greater the well-being of employees [5]. Therefore, it is likely 
that psychological work climate influences the affective reactions of individuals to 
humor events and, consequently, their well-being.

Based on these assumptions, the present study seeks to examine the association 
between humor daily events and well-being in a sample of workers by examining 
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intend to explore the potential moderating effect of gelotophobia between humor 
daily events and positive affect, and the potential moderating effect of psychologi-
cal work climate between positive affect and well-being. So, this study addresses the 
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social well-being, while self-defeating and aggressive humor have been shown to be 
negatively related with several aspects of optimal functioning [8].

Humor is an indicator of emotional intelligence, as emotional management 
ability has been demonstrated to be positively correlated with self-enhancing 
humor, and negatively correlated with trait bad mood [6]. In addition, the ability to 
accurately perceive emotions has been negatively related to aggressive and self-
defeating humor. Consistently, it has been demonstrated that emotional intelli-
gence predicted both affiliative and self-enhancing humor [8].

Humor can be conceptualized as an individual characteristic and as a discrete 
event. It is “any event shared by an agent (e.g., an employee) with another indi-
vidual (a target) that is intended to be amusing to the target and that the target 
perceives as an intentional act” [9] (pp. 766–767). Humor produces affect and 
cognitions in the individual, group, or organization [10]. Underlying these assump-
tions, we highlight the discrete and affective nature of humor.
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The Conservation of Resources Theory (COR) [11] proposes that disposing of 
resources is rewarding and adds to psychological and physical well-being, both by 
increasing resilience and by contributing to employees’ potential to successfully 
control and influence the environment [12]. In addition, the theory also suggests 
that individuals strive to protect, maintain, and increase their own resources. 
Diverse authors have defined humor as a personal resource and have related it 
to employee well-being [13]. Based on these assumptions, we argue that humor 
events may be related to some elements associated to happiness, such as well-being. 
Therefore, we hypothesized that:

H1: Humor events are associated with well-being.

2.2 Humor daily events, positive affect, and well-being

The affective events theory proposes that work events stimulate affective 
reactions [14]. These affective reactions will influence work-related behaviors and 
well-being. Humor as an event may be considered as positive or negative, depend-
ing upon the triggered affective reaction. For example, an individual may amuse 
bosses or colleagues by making a joke before starting a meeting. It can be considered 
as a positive humor event. Positive humor events trigger positive affect (e.g., joy) 
refer to the tendency to tell jokes or engage in spontaneous witty banter to create 
amusement, lessen interpersonal tension, and facilitate relationship. On the other 
hand, humor may also be negative. For instance, a boss may make poor jokes at the 
expense of subordinates. Thus, negative humor events are referred to hostile uses 
of humor, in which the self is enhanced at the expense of denigrating, disparaging, 
excessively teasing, or ridiculing others [15].

Once positive humor events relate to positive affect, they may broaden indi-
viduals’ thought-action repertoire. According to the broaden and build theory 
[16], positive affect improves creativity, novelty and actions, which may, in turn, 
stimulate individuals’ durable resources regarding well-being and other aspects of 
optimal functioning [16]. Because positive humor events may rise creative ways of 
dealing with challenges and increase social bonding trough the stimulation of posi-
tive affect [17], it may boost individuals’ well-being. On the other hand, negative 
humor events may have the opposite effect, by impairing individuals’ well-being 
through negative affect. This is consistent with Cooper’s suggestion [17] that humor 
events may act as a defense mechanism against stress by letting individuals relax 
from tensions built up by daily hassles. In sum, we hypothesized:

H2: The relationship between humor events and well-being is mediated by 
positive affect (see Figure 1).

2.3 The moderating role of gelotophobia

Based on clinical case studies, the concept of gelotophobia served to describe 
the pathological fear of appearing to others as a ridiculous object [18]. Therefore, 

Figure 1. 
A moderated mediation theoretical model: Gelotophobia moderates the relationship between humor events and 
positive affect, and psychological work climate moderates the mediated relationship between humor events and 
well-being through positive affect.
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gelotophobia has been defined as a subclinical form of social anxiety, as the fear 
of being laughed at and implies differences in humor reception [19]. Although 
initially introduced as a clinical phenomenon related to social phobia, there is 
evidence that gelotophobia may be conceptualized as an individual variable that 
also applies to normal, non-clinical samples [20]. Experiencing humor, either 
positive or negative, influence individual’s feelings, thoughts, and behaviors [20]. 
Recently, some studies have demonstrated that there is indeed an enduring fear 
of being laughed at [21]. This fear embraces a paranoid sensitivity to the humor 
of others, may raise exaggerated responses to humor events, or going along with 
social withdrawal. This may also be accompanied by the belief that one is indeed 
ridiculous [22].

Gelotophobia has been conceptualized as a continuum, ranging from no fear 
to feeling a strong fear of being laughed at [20]. Individuals who are positioned at 
the highest end of this continuum fear or anticipate being shamed by the ridicule 
of others. Therefore, they may react fearfully even to positive humor events. These 
reactions function as self-protection and coping strategies.

Every day, employees face diverse (positive and negative) humor events. The 
fear of being laughed at may impair feelings and cognitions to humor events, once 
gelotophobes believe that they actually are ridiculous objects and, therefore, the 
laughter of others who constantly screen them for ridiculous cues may appear 
as justified. In addition, gelotophobes misattribute even innocent humor events 
(not directed at or not meant to hurt them) as demeaning assaults. Based on these 
assumptions, we hypothesized that:

H3: Gelotophobia moderates the relationship between humor daily-events and 
positive affect, such that, gelotophobia weakens this relationship.

2.4 The moderating role of psychological work climate

Several studies have shown associations between psychological work climate and 
individual work outcomes. For example, it was demonstrated that psychological 
climate was associated with job satisfaction [23]. It was also showed that psycho-
logical work climate was positively related to employee satisfaction, engagement, 
and other work-related attitudes [24].

In recent years, diverse studies have shown that the psychological work climate 
can influence employee well-being [25]. Psychological work climate may provide 
social and psychological resources, such as, support from colleagues or supervisors, 
for individuals at work.

Based on these findings, it is likely that psychological work climate moderates 
the affective reactions of individuals to humor events and, consequently, their 
well-being. Thus, we hypothesized that:

H4: Psychological work climate moderates the relationship between positive 
affect and well-being, such that, positive climate strengthens the relationship.

3. Method

3.1 Participants

Ninety-three individuals (64 women, 29 men; mean age = 24.76 years, 
SD = 9.05 years) participated in this study. 52% of the participants recalled a pleasant 
humor event and 48% an unpleasant one.
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3.2 Procedures

In this study, we gathered data in two different phases with an interval of one 
month between them. We measured the level of gelotophobia and we asked partici-
pants to recall a humor event. Participants filled out a survey on both phases.

At the start of the first phase, participants were informed about the purpose and 
objectives of the study. At this stage, participants responded to demographic ques-
tions and to the scale of gelotophobia. On the second phase, we randomly assigned 
the participants into one of the two conditions: recalling a humor event occurred 
in organizational context which had provoked pleasant affect or recalling a humor 
event occurred in organizational context which had provoked unpleasant affect. 
They also answered to a measure of well-being and work climate.

3.3 Measures

Humor events recall. We randomly assigned the participants into one of the two 
conditions: (1) pleasant condition: recalling and reconstruct a humor event which 
had provoked pleasant affect; (2) unpleasant condition: recalling and reconstruct 
a humor event which had provoked unpleasant emotions. Participants were 
instructed to recall a recent humor event in organizational settings. They were also 
asked to describe the episode in a detailed way.

Well-being. Individuals responded to the satisfaction with life scale (SWLS 
[26]). This is a 5-item scale that measures global life satisfaction. Answers to each 
item are given on a 7-point Likert scale, ranging from 1 (strongly disagree) to 7 
(strongly agree). An example item is “the conditions of my life are excellent”. In this 
study, the internal consistency reliability was .78.

Affect. We used the multi-affect indicator [27]. The scale includes 16 items, 
in which eight measure positive affect (e.g., enthusiastic, joyful), and the other 
eight items measure negative affect (e.g., nervous, tense). Participants were asked 
to assess the degree to which they experienced those feelings after the described 
humor event, using a 7-point Likert scale (1 -not at all; 7 – extremely). The 
Cronbach’s α for the negative affect subscale was .90, and for the positive affect 
subscale was .85.

Gelotophobia. Participants answered to the GELOPH<15> [28]. It is a 15-item 
measure for the subjective assessment of gelotophobia. All the items are positively 
worded. Individuals answer to each item on a 4-point Likert scale (1 – strongly 
disagree; 4 – strongly agree). An item example is “When others laugh in my pres-
ence, I get suspicious”. In this study, the scale presented a good internal consistency 
(α = .89).

Work psychological climate. We used two items from the scale of psychological 
climate of cooperation and warmth [29]. Participants answered on a 7-point Likert 
scale to the items “At work, there is a nice atmosphere”, and “I have a nice time with 
my colleagues”. Inter item correlation was .65.

3.4 Data analysis

We started our analysis by verifying whether the manipulation was effective. 
Then, we explored the descriptive statistics and correlations with the variables 
under study. After that we tested our hypothesis. To test the first and the second 
hypotheses, regarding the direct effect of humor affective events on well-being, 
and the mediating role of positive affect in this relationship we used bootstrap 
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analysis (based on 5.000 bootstrapped samples using bias corrected and acceler-
ated 95% confidence intervals (CIs) [30]. This analysis calculated the direct paths 
between the variables, in the form of regression weights, and the significance of 
the indirect path, which is the reduction of the relation between humor affective 
events and well-being, when positive affect is included in the model. The indirect 
effect is significant when the 95% CI does not include 0. We z-transformed the 
variables to compare the variable effect sizes. To test the moderated mediation 
model (hypotheses 3 and 4), we used PROCESS macro [31]. This macro is relevant 
as it allows evaluating whether a specific mediation effect is contingent upon the 
level of a moderating variable by providing coefficients for both the mediator, and 
the dependent variable models. It also allows to probe whether the mediation exists 
at specified levels of the moderator.

4. Results

An unpleasant humor event was reported by 48% of the participants and a 
pleasant one was reported by 52%. After describing the humor event, participants 
identified how good/bad they had felt in the recalled experience. The answers were 
given on 7-point Likert scale, ranging from 1 – “very bad” to 7 – “very good”. Results 
from a between-subjects one-way analysis of variance (ANOVA) showed significant 
differences between the conditions: F (1, 90) = 211.65; p = .000; η2 = .70. Participants, 
in the pleasant condition, reported feeling significantly better (M = 5.64; SD = 1.19) 
than did those in the unpleasant condition (M = 2.36; SD = 0.94). Means, standard 
deviations, and correlations between the variables are showed in Table 1.

4.1 Hypothesis testing

4.1.1 Hypothesis 1

As expected, humor events, gelotophobia, positive affect, psychological work 
climate and well-being presented moderate to strong correlations with each other. 
Only, psychological work climate presented a non-significant association with 
humor events. Therefore, our first hypothesis was supported, as humor events 
presented a positive and significant correlation with well-being (r = .19, p < .05).

4.1.2  Hypothesis 2: the mediating effect of positive affect between humor affective 
events and well-being

To test the second hypothesis, regarding the mediating role of positive affect in 
the relationship between humor events and well-being, we tested the indirect effect, 
via bootstrap analysis. We found evidence for the indirect effect of humor events on 
well-being via positive affect (.26, 95% CI [.04, .57]). The overall model was signifi-
cant (F (2, 87) = 10.46, p < .01) and explained 25% of the variance in well-being.

4.1.3 Hypothesis 3: the moderating effect of gelotophobia

To test the third hypothesis, regarding the moderating effect of gelotophobia on 
the relationship between humor events and positive affect, we used the PROCESS 
macro, model 7 [31]. Results are presented in Table 2. The interaction term was not 
significant (β = −.04, p > .05). However, when analyzing its direct effect on positive 
affect, results showed a significant direct path (β = −.95, p < .01), suggesting that 
gelotophobia does not interact with humor events, but it influences positive affect 
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directly. Specifically, individuals with low levels gelotophobia reported more posi-
tive affect (M = 4.57; SD = .95), than individuals with high levels of gelotophobia 
(M = 3.60; SD = 1.15), regardless of the condition in which they have been assigned 
(pleasant or unpleasant). Plus, these differences were significant (t(1, 88) = 4.27, 
p < .01). Thus, the third hypothesis was not supported.

4.1.4 Hypothesis 4: the moderating effect of psychological work climate

Table 3 shows the output for the moderating role of psychological work climate. 
The interaction term for the model testing the moderating effect of psychological 
work climate on the relationship between positive affect and well-being, was signifi-
cant (β = −.13, p < .05). The negative sign implies that the indirect effect is larger for 
those who reported lower levels of positive affect, than for those who reported higher 
levels. This significant interaction supports the indirect effect of positive affect at 
different levels of the moderator (psychological work climate). [31] suggest verifying 
the results with bootstrapped standard errors, used to create 95% CIs. Thus, results 
showed the existence of conditional indirect effects at the mean, and one SD below 
the mean, using 95% bias accelerated and corrected CIs with 5.000 bootstrapped 
resamples. The indirect effect at one SD below the mean (.50, 95% CI [.28, .72]),  

Variables M SD 1 2 3 4 5

1. Humor Events — — 1

2.Gelotophobia 2.14 .60 −.15* 1

3. Positive affect 3.99 1.17 .32** −.54** 1

4. Psychological work climate 5.80 1.16 Ns −.38** .41** 1

5. Well-being 4.75 1.14 .19* −.40** .50** .51** 1

*p < .05; **p < .01.

Table 1. 
Means, standard deviations, and correlations between the variables.

Predictor Hypothesis 3

β SE T p LLCI ULCI

Humor events .58** .21 2.75 .00 .16 1.00

Gelotophobia −.95** .22 −4.23 .00 −1.37 −.74

Humor events x 
Gelotophobia

−.04 .31 −.13 .89 −.67 .59

R2 .35 .000

Gelotophobia Conditional effects at gelotophobia + − 1 SD

(a1 + a3W) b1 SE ȥ p LLCI ULCI

- 1.00 .61 .23 2.58 .01 .14 1.07

0 .58 .21 2.75 .00 .16 1.00

+ 1.00 .55 .33 1.69 .09 −.09 1.21

Notes. The conditional indirect effect is calculated (a1 + a3W) b1 where a1 is the path from humor events to positive 
affect, a3 is the path from the interaction of humor events and gelotophobia to positive affect, W is gelotophobia, and 
b1 is the path from positive affect to well-being. SD standard deviation, SE standard error.

Table 2. 
Moderated mediation analysis for hypothesis 3.
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affect, a3 is the path from the interaction of humor events and gelotophobia to positive affect, W is gelotophobia, and 
b1 is the path from positive affect to well-being. SD standard deviation, SE standard error.

Table 2. 
Moderated mediation analysis for hypothesis 3.
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and the mean (.36, 95% CI [.13, .55]) were significant, but the indirect effect a 
tone SD above the mean (.18, 95% CI [−.09, .46]) was not (Figure 2). The model 
explained 38% of the variance on well-being.

5. Discussion

The present study had four goals: (1) to test an established link relating humor 
events to well-being, and (2) to examine positive affect as a mediator in the relation 
between humor events and well-being. We also investigated (3) the degree to which 
gelotophobia moderates the relation between humor events and positive affect, and; 
(4) whether psychological work climate serves as a moderator of the link between 
positive affect and well-being.

Predictor Hypothesis 4

Β SE T p LLCI ULCI

Positive affect .33 .11 3.03 .00 .13 .55

Work climate .28 .09 2.91 .00 .07 .45

Positive affect x Climate −.13 .06 −2.08 .03 −.26 −.01

R2 .38 .00

Psychological work 
climate score

Conditional effects at psychological work climate + − 1 SD

(a1 + a3W) b1 SE ȥ p LLCI ULCI

- 1.00 0.50 .11 4.57 .00 .28 .72

0 0.36 .10 3.31 .00 .13 .55

+ 1.00 0.18 .14 1.30 .19 −.09 .46

Notes. The conditional indirect effect is calculated (a1 + a3W) b1 where a1 is the path from humor events to positive 
affect, a3 is the path from the interaction of positive affect and work climate to well-being, W is work climate, and 
b1 is the path from positive affect to well-being. SD standard deviation. SE standard error.

Table 3. 
Moderated mediation analysis for psychological work climate moderating positive affect mediation of humor 
events and well-being.

Figure 2. 
The interaction of positive affect and psychological work climate on well-being.
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There is considerable evidence of the benefits of humor for well-being. However, 
most of these studies have been focused on humor as an individual characteris-
tic. There are few studies considering the role of humor events on individual’s 
well-being.

Regarding our first hypothesis, humor events were positively related to higher 
levels of well-being. This is consistent with the humor-health hypothesis, which 
states that humor has beneficial effects for individual’s optimal functioning [6]. 
Humor is globally recognized to be an indicator of positive mental health [7] and 
has been found to be related to both physical and psychological well-being [3]. 
However, this study goes further and specifies some conditions that may affect that 
relation.

Our results support our second hypothesis, regarding the mediated relationship 
between humor events and well-being through positive affect. These findings are in 
line with affective events theory [14], as the theory suggests that affective events at 
work stimulate affective reactions which, in turn, will influence employee’s atti-
tudes and behaviors [15]. Thus, humor events, as affective experiences, will arouse 
affect and, at the same time, will influence individual’s well-being. Our results also 
demonstrated that positive affect fully mediated the link between humor events 
and well-being. A potential reason for the full mediation found is that positive 
humor events facilitate the emergence of relaxation feelings, which contributes to 
increased levels of positive affect and, in turn, results in higher levels of well-being. 
Moreover, these results also emphasize the well-established concept that positive 
affect is a strong predictor of individual’s well-being [7]. Thus, the more positive 
humor events, the higher the frequency of positive affect, which may be translated 
in higher levels of well-being.

The findings regarding the moderating role of gelotophobia, between humor 
events and positive affect, were not supported. Gelotophobia did not moderate 
the relationship between humor events and positive affect. This was not expected, 
as gelotophobia emerges as an individual characteristic defined as the fear of 
being laughed at and appearing ridiculous to peers [20]. However, gelotophobia 
presented a negative direct path to positive affect. That is, individuals high in 
gelotophobia experienced less positive affect than individuals low in gelotophobia 
(F (1, 89) = 19.01, η2 = .18, p < .000). This difference was statistically significant and 
occurred either in individuals reporting a pleasant humor event or an unpleasant 
one. Therefore, regardless of the condition, gelotophobes tend to experience less 
positive affect, even after positive experiences. This is consistent with the notion 
that gelotophobes experience disproportionate negative responses to being laughed 
at, and have a paranoid sensitivity to anticipated ridicule [21]. It is likely that this 
paranoid sensitivity to ridiculous impairs gelotphobes to discriminate between 
unpleasant humor affective events and pleasant ones. Therefore, this paranoid 
sensitivity will stimulate negative affect, even after pleasant humor events [21].

In support of the fourth hypothesis, psychological work climate moderated the 
relationship of humor events and well-being via positive affect. This result was 
significant only for individuals who reported low to moderate levels of good psy-
chological work climate. That is, individuals in poorer psychological work climates 
benefit more from experiencing humor events that trigger positive affect, which in 
turn, will translate into higher levels of well-being. A possible explanation is that 
those working in positive psychological work climates tend to pay less attention to 
positive humor events, and therefore, are less likely to experience emotional gains 
from the presence of positive affect. But for those in poorer work climates, posi-
tive affect aroused by humor events will have a larger impact in their well-being. 
People working in supportive psychological work climates already tend to feel good 
while working with their work colleagues/supervisors, so the effect of increased 
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positive affect after humor events may be negligible. From an organizational 
perspective, positive climates have singular characteristics. That is, it is possible 
that humor experiences are part of the daily routine in these working climates, 
making it expected events to employees, and for that reason, it will not stimulate 
their well-being. However, for individuals working in poorer and non-supportive 
work climates, experiencing positive affect, after humor events, as well as increased 
perceptions of work climate, may increase, substantially, their well-being. Some 
studies have already demonstrated that a good work climate can have a significant 
effect on employees’ well-being [25]. It is likely that a good psychological work cli-
mate protects against the translation of the inexistence or low frequency of positive 
affective experiences into lesser well-being.

In sum, the findings of this study are in line with the humor-health hypothesis 
and suggest that humor events influence individuals’ well-being. In addition, this 
relation is mediated by positive affect, that is humor events trigger positive affect, 
which will enhance individual’s well-being. Moreover, this relationship between 
positive affect and well-being is shaped by low and moderate levels of psychologi-
cal work climate. Gelotophobia did not interact significantly with humor events, 
however it did influence positive affect directly, such that, individuals low in geloto-
phobia experienced more positive affect than did those high in gelotophobia.

5.1 Limitations and future research

Despite the positive features of this study, it has some limitations. First, the 
small sample size means that these results should be generalized with some caution. 
Second, the use of self-reported measures may also have biased the data, because 
individuals may not always provide accurate reports. Third, we asked participants 
to report a pleasant/unpleasant humor event occurred in organizational context. 
Despite we have asked them to recall a recent event (less than one month ago), it is 
likely that their reports may have been influenced by memory bias. Efforts should 
be made to further studies, by conducting, for instance, a diary study, in order to 
obtain more accurate data. Moreover, because we do not have longitudinal data, 
we cannot assume a model of causality between the variables. Thus, future studies 
should gather data longitudinally.

The results of the current study open several avenues of potential research. First, 
we tested the affective events theory, by assuming humor events as an affective 
event. We also tested the model under analysis with the negative affect, however, as 
this part of the model was not significant, we opted by do not including it the study. 
This might have happened because in the study the prevalence of gelotophobes was 
low. Therefore, it may have biased the data. Moreover, because gelotophobia did 
not interact significantly with humor events, it is likely that there are other vari-
ables that may also account for these relations, and interact with gelotophobia, for 
instance, social anxiety, or other personality characteristics.

Future studies should also test the model with other designs, for instance, 
longitudinal or daily studies. By examining these relations with other designs, it will 
be possible to confirm the results of the present study and acknowledged it more 
consistently.

5.2 Practical implications

This study has several practical implications for organizational actors. First, it 
is important to acknowledge the relevance of humor events at work, as well as the 
prevalence of gelotophobes. With regard to this, managers may analyze whether 
their employees are high or low in gelotophobia, for instance through the measure 
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GELOPH<15>, and take measures accordingly. Once gelotophobes display less 
positive affect, it is likely that they experience more anxiety or discomfort while 
working, which in turn, will reduce their well-being. Thus, identifying whether 
individuals are gelotophobes may help to design interventions among them. For 
instance, modifying their perception of being ridiculous could have significant 
results for their sense of well-being. There are training programs and interventions 
aimed to promote and enhance individual’s perceptions of themselves and to reduce 
the fear of being ridiculous at the eyes of their social peers. These training programs 
offer tools aimed at encouraging the maintenance of good perception of themselves 
in the face of humor experiences.

Employers could also offer interventions specifically focused on gelotophobes, 
in order to help them deal with their fear of being laughed at and, at the same 
time, promote positive perceptions of themselves. Moreover, psychological work 
climate appears to be a mechanism that may protect employees’ well-being, from 
displaying less positive affect. Therefore, it is crucial that managers promote a good 
and supportive psychological work climate among their employees. For example, 
managers may organize social events or teambuilding activities, that may improve 
social and psychological bonds between workers. We believe that the emotional and 
social bonds that may be created among employees go a long way improving their 
quality of life at work. Other interventions or programs could be aimed at creating 
a more supportive and warmth work environment, that addresses the special needs 
of employees high in gelotophobia, possibly by providing access to psychological 
health and wellness services.

6. Conclusions

These results add to the existing literature on humor events and its impact on 
well-being; to date this is the first quasi-experimental study exploring the role of 
positive affect as mediator between humor events and well-being and analyzing 
the moderating role of gelotophobia and psychological work climate among these 
relationships. It was found that humor daily events affect well-being via affect, 
and that this relationship is conditional upon the levels of positive work climate, 
such that it is stronger when the scores of positive work climate are higher. Despite 
the significant direct effect of gelotophobia on well-being, it did not moderate the 
relationship between humor daily-events and well-being.

The present study addresses a major gap in the current positive psychology 
literature; whereas the correlational link between humor and well-being has been 
well-established, this is one of the first studies to examine some of the intricacies of 
this relation.
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Chapter 12

Emotional Intelligence as a 
Haruspex of Societal Aftermath in 
Adults with Asperger Syndrome
Anjali Daisy

Abstract

Asperger’s syndrome is not a learning disability and it has features of autism 
spectrum disorder, nonverbal learning disabilities and ADHD. Asperger syndrome 
in the context of the domains within which some of those characteristics occur. To 
begin with  social interaction and then move to language and then move to other “in 
the social interaction domain. Individuals with Asperger’s syndrome tend to have 
limited and sometime inappropriate kinds of behaviours in the social interaction 
domain. They have difficulties with nonverbal communication For example they 
have hard time reading gestures or facial expressions and sometimes their gesture 
and facial expressions, don’t communicate what it is that they’re thinking and 
feeling they often have difficulties understanding emotional cues so they miscue 
when listening to someone or watching somebody they may then say something 
inappropriate or they may repeat something that isn’t appropriate to the situation. 
Because they’re miss reading the  social aspect of the situation or the emotional 
aspect of the situation. Individuals with Asperger’s are often seen to have low eye 
contact either not making good eye contact or sustaining good eye contact and in 
this social interaction domain. Those with Asperger’s tend also to be at risk for not 
having many friends, they tend to be socially isolated in the language area. Those 
with Asperger’s often are extremely verbal, highly verbal and their language can be 
very sophisticated at times what they do, when they’re talking is that they tend to 
discuss themselves and their interests and not focus on the interests of others. It can 
be a one-sided conversation and some of that prosody the flow the reciprocal flow 
between one person another can be awkward they tend to be literal in the ways that 
they understand language”.

Keywords: emotional intelligence, Asperger syndrome, learning disability

1. Introduction

The ways that they use their voice both the tone of their voice, the pitch of their 
voice when they’re speaking and the way that they modulate the volume of their 
voice can be problematic but as mentioned before those with Asperger’s tend to 
be very sophisticated in terms of the language that they use the vocabulary and   
language when we think about Asperger’s syndrome [1]. I listed other but can 
almost think of   them as quirky kinds of behaviours “in the same way that individu-
als on the autism spectrum disorder are fascinated and focused on pieces or things 
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in an expanded kind of a way. Those with Asperger’s tend to focus on or many have 
particular interests in unusual objects or topics so they may memorize the map of 
a subway system or they may be fascinated by the specifics of what constitutes the 
decorative ironwork on bridges they focus on those kinds of peculiarities and they 
run with them and they become quite expert at them. They exhibit often awkward 
body language, their posture and their movement They don’t often know what they 
do with their hands. They stand in a funny kind of a way they may posture difficul-
ties they may have posture difficulties or present differently in social situations that 
are individuals with Asperger’s are also at times bothered by noise or by lights or 
by certain textures or intense kinds of tastes. They tend to have difficulties often in 
areas of motor coordination so sports can be an area of difficulty. Many individuals 
with autism do really well in individual sports and not so well in team sports and 
they tend sometimes to have difficulties not just with the coordination or the rules 
or the following of the interactive nature of sports but also with balance and muscle 
control. Individuals with Asperger’s syndrome will struggle often with routines 
or changes in routines. They have pitfalls in transition periods moving from one 
activity to another and they are known often to have difficulties with the physical 
act of writing, the handwriting process, the motor control needed to do written 
expression. Those with Asperger’s syndrome are almost always of at least average 
intelligence and they can certainly demonstrate characteristics of giftedness as I 
mentioned earlier Asperger’s often manifests itself in features of attention deficit 
hyperactivity disorder Anxiety becomes an issue at certain points with individu-
als with Asperger’s as does depression and that needs to be looked at carefully and 
monitored carefully. They may have some several like qualities as might those in 
the autism spectrum disorder category and as  mentioned earlier they may also be 
referred to at times as high functioning autistics”.

2. Social: emotional deficits in Asperger syndrome

Youngsters and youthful grown-ups with Asperger’s are the same—aside from 
they might be more powerless against enraptured considering. These passionate 
direction troubles come from contrasts profound inside their brains, alongside other 
phenomenal blessings [2], for example, solid consideration abilities or elevated visual 
and sound-related detail. The cost of this blessing may show up as restrictions in the 
capacity to see the ten thousand-foot view and the social subtlety (or hazy areas) of 
a circumstance [3]. This implies numerous Asperger’s are vulnerable to surveying 
every day knocks out and about of life as settled, as opposed to adaptable. Those with 
Asperger’s face challenges that would undermine anybody’s capacity to remain sin-
cerely managed and adaptively issue fathom notwithstanding a harsh circumstance.

The ability to think outside about the crate, identify with the mental states and 
expectations of others around them (emotional Theory of Mind) viably verbalise 
his or her own particular passionate encounters [4]. Moreover, in light of the fact 
that this kid or youthful grown-up has authentic difficulties in emoting and verbally 
communicating their own particular passionate experience, their parent or guard-
ian’s capacity to help in co-directing them from early stages and toddlerhood ahead 
may likewise have been weakened [5].

3. Asperger disorder and non-verbal learning disability

Asperger’s syndrome and nonverbal learning disabilities and do a bit of a com-
parison since those two terms and these two conditions are very often confused 
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and in fact share many characteristics in common so let us begin with a little bit of 
a refresher about Asperger’s syndrome and nonverbal learning disabilities and for 
a deeper dive a closer look at each of these [6], when we think about Asperger’s 
syndrome we think about individuals who have very strong visual spatial thinking 
and learning abilities these are individuals who often are very attentive to detail 
these strong vocabularies they have speech language development that’s some-
what robust. They often exhibit very intense and narrow focus on particular types 
of objects or subjects topics and we do see in Asperger’s syndrome individuals 
some repetitive behaviours different from Asperger syndrome. Those individuals 
different from the visual thinking strengths that those with Asperger’s have [1]. 
These are individuals who have very strong auditory skills They’re good auditory 
listeners good auditory thinkers and learners a little bit confusing because the 
title says nonverbal learning disabilities when in fact that’s their area of strength. 
The verbal areas in fact where they often have some of their strongest skills 
these are individuals who in the auditory domain in the listening domain have 
very good attention skills they are able to concentrate for long periods of time 
they have good receptive [7] or listening vocabularies and they have very good 
auditory memory skills listening skills often these individuals with nonverbal 
learning [8] disabilities are very strong and reading and often in spelling as well 
it’s in the areas of written expression and often in the handwriting the actual 
act of writing and also in the areas of math where they struggle individuals with 
nonverbal learning disabilities like those with [9] Asperger’s often pay attention 
to detail but not so much as a fascination or a preoccupation and these individuals 
with nonverbal LD rarely exhibit the kinds of rituals that we associate with other 
kinds of disorders they have some functional routines things that they do to help 
them along to do things but they often do not exhibit [10] what we refer to as 
non-functional routines so here are some of the differences between Asperger’s 
and nonverbal learning disabilities as two different types of disorder but what 
are some of the shared characteristics [11] and here’s where this here’s why there’s 
often confusion about these two disorders and they are sometimes thought about 
interchangeably both individuals with Asperger’s [12, 13] and nonverbal learn-
ing disabilities often struggle in the area of eye contact there sometimes and 
often literal thinkers they do not read between the lines they miss innuendo in 
the ways [14] that things are communicated to them. They struggle with social 
reciprocity the give-and-take in social situations that makes for conversation and 
a relaxed social rapport they are at risk for anxiety and depression more so than 
many other kinds of individuals [15] who have learning and behavioural issues. 
There is a motor skill delay and even if there’s ketchup very often individuals 
with Asperger’s and nonverbal learning disabilities will maintain a sense of motor 
awkwardness about them both of these types of individuals often have difficulty 
understanding social cues [16, 17] and reading body language they may and often 
do struggle with changes in routine and have difficulties during periods of transi-
tion they often struggle with spatial relationships sort of figuring out where they 
are supposed to go to the left to the right how far is it, how long does it take their 
empathy and their social judgement [18] can be areas of concern because of some 
of these language and social kinds of issues some of these eye contact issues some 
of these social reciprocity issues it’s often hard for them to establish and main-
tain productive peer relationships and another aspect of that peer interaction is 
impacted by difficulties that they have in shared enjoyment or interest in others 
often [19] what they’ll talk about is something that they are very much focused 
on but it’s hard for them to read whether the person who they are talking to is 
similarly interested in what they are interested at the same time when we think 
about Asperger’s syndrome and nonverbal learning disabilities.
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are supposed to go to the left to the right how far is it, how long does it take their 
empathy and their social judgement [18] can be areas of concern because of some 
of these language and social kinds of issues some of these eye contact issues some 
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4. EI: a promising approach

The social shortfalls in AS cannot be sufficiently clarified by existing specula-
tions, for example, ToM and EF. Therefore, it will be useful to investigate substitute 
builds that hold guarantee to upgrade comprehension of the social association 
issues of people with AS. Passionate knowledge (EI) is a developing build which has 
as of late been shown to foresee fruitful social interactions, informal community 
measure [20], and life fulfilment. These results are of enthusiasm for people with 
AS. “While EI has for quite some time been in people in general eye, two models win 
in the exploration writing and have been exhibited to be unmistakable in concep-
tualization and shape. The capacity EI approach conceptualises EI as the subjective 
reaction to enthusiastic data. In this approach, EI is measured utilising execution 
tests. Interestingly, the quality EI approach portrays EI as a progression of related 
skills in feeling related ranges that may incorporate attributes, for example, good 
faith, mindfulness, confidence, and self-completions. This conceptualization of EI 
ordinarily utilises self-report in the estimation of the develop Capacity EI is con-
ceptualised as a between related arrangement of psychological capacities, abilities, 
or limits that include: perceiving the implications of feeling; perceiving the mind 
boggling connections amongst feelings; and, thinking and critical thinking on the 
premise of this data. Capacity EI has been appeared to be unmistakable from iden-
tity and IQ and is prescient of social aberrance Self-report capacity EI anticipated 
life fulfilment and showed incremental legitimacy over identity This preparatory 
proof recommends that capacity EI predicts critical results, well beyond that which 
is anticipated by identity measures Assist, Ability EI emphatically associates with 
self-announced compassion, life fulfilment, and self-revealed relationship quality 
Once more, it shows up there is adequate confirmation to demonstrate that this 
type of EI gives data well beyond conventional identity or IQ [21, 22] and that it can 
represent numerous vital results that conceivable identify with effective social asso-
ciations Quality EI is thought to be a dispositional propensity like identity which 
can be evaluated without anyone else’s input report poll While a typical feedback of 
the characteristic EI approach is that it is too firmly identified with identity to give 
any novel data, late reviews have demonstrated that attribute EI shows incremental 
legitimacy over identity in the forecast of life fulfilment, informal community qual-
ity, dejection, and melancholy inclination Assist, relationship between quality EI 
and alexithymia, mental misery, and depression have been illustrated Finally, factor 
examination of quality EI has uncovered that the Eysenck Personality Scales and the 
Five Factor Model of Personality uncover an unmistakable EI calculate [23] Thus, 
it shows up there is adequate proof to demonstrate that attribute EI tests measure 
some part of mental prosperity past that of identity measures.

5. Conclusion

While Asperger himself noticed a “discord of perception and influence” for 
the people he considered, and numerous others have noted issues in passionate 
preparing for this gathering, little exertion has been made to archive a connection 
between emotional handling and challenges in social association for those with 
AS. Contemplate 1 showed that attribute EI was altogether impeded while capac-
ity EI was in place in the AS gathering. Examination of branch results for capacity 
EI uncovered data about territories of quality that have suggestions for mediation 
design. Specifically, the AS gathering showed in place psychological abilities in 
connection to passionate data. In any case, a similar gathering likewise revealed 
weakened execution [24] in passionate collaborations, all things considered, 
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settings. At last, the consequences of the previously mentioned review uncovered 
that EI anticipated vital social results for the AS gathering. In this manner, utilising 
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to deal with evaluation, which thusly has suggestions for mediation. While the 
examination of EI uncovered vital data for mediations, an investigation of ToM and 
EF together with EI may enhance the forecast of social results and educate appraisal 
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Abstract

This paper highlights the dimensions of emotional quotients (EQ) of Malay
women entrepreneurs who own either micro enterprises or small and medium size
enterprises in Klang Valley, Malaysia. EQ comprise of five dimensions which are
social skills, self-awareness, self-regulation, self-motivation, and empathy. About
1000 questionnaires were distributed around Klang Valley, Malaysia, with a 20%
response rate. Out of 200, only 169 questionnaires were able to be used for the
analysis of this study. The findings show that the most important dimension of EQ
during economic crisis was self-regulation followed by self-motivation, empathy,
social skills, and self-awareness. After the economic crisis, the most important
dimension was self-awareness followed by social skills, self-motivation, self-
regulation, and empathy. Hence, emotional quotients are important for Malay
women entrepreneurs during the economic crisis to remain positive and endure
business challenges in managing their business operations for business sustainabil-
ity. The findings also highlighted that after the economic crisis, the focus was more
towards facing business challenges from employees, customers, and other stake-
holders due to increasing demand in products/services and business activities. To
conclude, all the elements of each dimension were considered important for Malay
women entrepreneurs during and after the economic crisis.

Keywords: Malay, women, entrepreneurs, EQ, Malaysia

1. Introduction

According to the former Malaysian Prime Minister, Tun Dr. Mahathir
Mohamad, he stated that with the implementation of National Entrepreneurship
Policy, Malaysia is expected to be a true entrepreneurial nation by 2030 [1]. Entre-
preneurship is an ongoing process for business continuity and development that
contributes to the economic development process of a country. In Malaysia, entre-
preneurship is an area that can enhance the quality of life of women, in particular
single mother [2].

According to the Department of Statistics Malaysia, the Malaysian population in
2020 is estimated to be 32.7 million as compared to 32.5 million in 2019. Overall,
there are more males than females. Based on the report released on July 2020, the
male population which is about16.8 million outnumbered females which is only
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15.9million in 2020. The Malay is the majority of Bumiputera (native people)
population, was the highest with 69.3 percent in 2019 and it is estimated that
there would be an increase by 0.03 percent in 2020 [3]. However, in the economic
sector, the Malays, being the majority did not perform in parallel with the total
population [4].

The Chinese community has been monopolizing more than 50 percent of the
economic activity in Malaysia [4]. Thus, the Malaysian government has made many
initiatives to encourage more Malay or Bumiputra (native people) to become
entrepreneurs [5]. Past literatures highlighted that the Malaysian government has
been very concerned about developing and promoting entrepreneurship especially
for women entrepreneurs [6, 7].

Hence, it is about time to further explore the emotional quotients of Malay
women entrepreneurs who face business challenges in Malaysia. Thus, the purpose
of this study is to investigate the important elements and dimensions of Emotional
Quotients among Malay women entrepreneurs during the economic crisis and after
the crisis which contribute towards business sustainability.

2. Literature review

This section discusses Malay women entrepreneurs, and emotional quotients.

2.1 Malay women entrepreneurs

The inherent attitude of a patriarchal society which claims that men are superior
to women and that women are best suited to play the reproductive roles pose
significant challenges for Malay Muslim women entrepreneurs [7]. Malay women
entrepreneurs also must face many challenges in the business and economic sector
as this field is monopolized by males and other ethnics in Malaysia [4].

In support of the inclusion of women in economic activities, the 2021 budget
highlights several initiatives to provide for women entrepreneurs. Among the allo-
cations given are RM 95 million for special micro financing through Tekun, Mara
and Agrobank for women entrepreneurs [8].

However, with the advancement of technology nowadays, there are many
opportunities and platforms to encourage women participation in entrepreneurship
activities. For example, recent studies point out that a large portion of new entre-
preneurs on the Shopee platform are women and they are a strong force in driving
rural entrepreneurs [9]. Thus, with the presence of social media and e-commerce
platform today, Malay women entrepreneurs will be able to grow in this field along
with males and other ethnics in Malaysia.

2.2 Emotional quotients

Emotional Quotient (EQ) can be defined as the competence of a person to
understand one’s own emotions with respect to other people emotions and it can be
learnt or nurtured [10, 11]. Emotional quotients consist of five major dimensions
which are self-awareness, self-regulation, self-motivation, empathy, and social
skills [12]. The first dimension, self-awareness can be defined as the skills to evalu-
ate, judge, and comprehend emotions, and internal issues. The second dimension is
self-regulation that can be defined as the skills to manage and regulate one’s own
impulses and emotions. The third dimension is self-motivation which are skills
related to goals attainment, that includes passion and enjoyment with work-related
challenges. The fourth dimension is empathy while the fifth dimension is social
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awareness which are skills related to understanding other people’s emotions and
reacting to the emotions. The last dimension is social skills that can be defined as the
skills in communication that are able to inspire and influence others to get a favor-
able response from them [13, 14].

Hence, an entrepreneur must have high EQ due to the nature of the business that
requires them to deal with employees, customers, suppliers etc. on a daily basis.
Those high in EQ able to work effectively in teams and can build strong social
capital in the company that improve business performance. Moreover, EQ
has a direct relationship with job efficiency, operational success, and leadership
[15–17].

Thus, it is highly critical to identify whether these dimensions of EQ are impor-
tant or critical for Malay women entrepreneurs during and after economic crises.

3. Methodology

This section focuses on a brief discussion on sampling and data collection,
questionnaires development, ethical considerations, and reliability analysis.

3.1 Sampling and data collection

About 1,000 questionnaires were distributed in Klang Valley to micro and small
medium enterprises business owners consisting of Malay women entrepreneurs.
The questionnaires were collected after seven days. About 200 Malay women
entrepreneurs participated in the survey at 20% response rate, However, only 169
questionnaires were deemed complete and usable for analysis. The remaining 31
questionnaires could not be used due to incomplete information in Section B.

3.2 Questionnaire development

The questionnaires comprised of two sections which are Section A and Section B.
Section A uses nominal scale to identify information related to respondent personal
information and business information. Meanwhile, Section B is on items for each
emotional quotient (EQ) dimensions which are self-awareness (5 items), self- reg-
ulation (5 items), self-motivation (5 items), empathy (5 items), and social skills (7
items). Five-point Likert scale was used to measure the respondents’ agreement
with the statements for each item, with 1 for Strongly Disagree, 2 for Disagree, 3 for
Neutral, 4 for Agree, and 5 for Strongly Agree.

3.3 Ethical consideration

The challenges faced during the data collection were due to the hectic schedule
and availability of Malay women entrepreneurs to respond to the survey. Never-
theless, they were given freedom to respond to the survey at their convenience.
They were not forced to participate or respond to the study.

3.4 Reliability analysis

The reliability analysis were performed using SPSS Software on each dimension
of emotional quotients was noted to be within the acceptable range of between 0.7
and 0.8 (refer to Table 1). The Cronbach Alpha value for self-awareness α = 0.707
during crisis and α = 0.734 after crisis (5 items). The scale statistics for self-
awareness during crisis is a mean of 20.57 with variance of 5.09, and standard
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15.9million in 2020. The Malay is the majority of Bumiputera (native people)
population, was the highest with 69.3 percent in 2019 and it is estimated that
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women entrepreneurs who face business challenges in Malaysia. Thus, the purpose
of this study is to investigate the important elements and dimensions of Emotional
Quotients among Malay women entrepreneurs during the economic crisis and after
the crisis which contribute towards business sustainability.

2. Literature review

This section discusses Malay women entrepreneurs, and emotional quotients.

2.1 Malay women entrepreneurs

The inherent attitude of a patriarchal society which claims that men are superior
to women and that women are best suited to play the reproductive roles pose
significant challenges for Malay Muslim women entrepreneurs [7]. Malay women
entrepreneurs also must face many challenges in the business and economic sector
as this field is monopolized by males and other ethnics in Malaysia [4].

In support of the inclusion of women in economic activities, the 2021 budget
highlights several initiatives to provide for women entrepreneurs. Among the allo-
cations given are RM 95 million for special micro financing through Tekun, Mara
and Agrobank for women entrepreneurs [8].

However, with the advancement of technology nowadays, there are many
opportunities and platforms to encourage women participation in entrepreneurship
activities. For example, recent studies point out that a large portion of new entre-
preneurs on the Shopee platform are women and they are a strong force in driving
rural entrepreneurs [9]. Thus, with the presence of social media and e-commerce
platform today, Malay women entrepreneurs will be able to grow in this field along
with males and other ethnics in Malaysia.

2.2 Emotional quotients

Emotional Quotient (EQ) can be defined as the competence of a person to
understand one’s own emotions with respect to other people emotions and it can be
learnt or nurtured [10, 11]. Emotional quotients consist of five major dimensions
which are self-awareness, self-regulation, self-motivation, empathy, and social
skills [12]. The first dimension, self-awareness can be defined as the skills to evalu-
ate, judge, and comprehend emotions, and internal issues. The second dimension is
self-regulation that can be defined as the skills to manage and regulate one’s own
impulses and emotions. The third dimension is self-motivation which are skills
related to goals attainment, that includes passion and enjoyment with work-related
challenges. The fourth dimension is empathy while the fifth dimension is social
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awareness which are skills related to understanding other people’s emotions and
reacting to the emotions. The last dimension is social skills that can be defined as the
skills in communication that are able to inspire and influence others to get a favor-
able response from them [13, 14].

Hence, an entrepreneur must have high EQ due to the nature of the business that
requires them to deal with employees, customers, suppliers etc. on a daily basis.
Those high in EQ able to work effectively in teams and can build strong social
capital in the company that improve business performance. Moreover, EQ
has a direct relationship with job efficiency, operational success, and leadership
[15–17].

Thus, it is highly critical to identify whether these dimensions of EQ are impor-
tant or critical for Malay women entrepreneurs during and after economic crises.

3. Methodology

This section focuses on a brief discussion on sampling and data collection,
questionnaires development, ethical considerations, and reliability analysis.

3.1 Sampling and data collection

About 1,000 questionnaires were distributed in Klang Valley to micro and small
medium enterprises business owners consisting of Malay women entrepreneurs.
The questionnaires were collected after seven days. About 200 Malay women
entrepreneurs participated in the survey at 20% response rate, However, only 169
questionnaires were deemed complete and usable for analysis. The remaining 31
questionnaires could not be used due to incomplete information in Section B.

3.2 Questionnaire development

The questionnaires comprised of two sections which are Section A and Section B.
Section A uses nominal scale to identify information related to respondent personal
information and business information. Meanwhile, Section B is on items for each
emotional quotient (EQ) dimensions which are self-awareness (5 items), self- reg-
ulation (5 items), self-motivation (5 items), empathy (5 items), and social skills (7
items). Five-point Likert scale was used to measure the respondents’ agreement
with the statements for each item, with 1 for Strongly Disagree, 2 for Disagree, 3 for
Neutral, 4 for Agree, and 5 for Strongly Agree.

3.3 Ethical consideration

The challenges faced during the data collection were due to the hectic schedule
and availability of Malay women entrepreneurs to respond to the survey. Never-
theless, they were given freedom to respond to the survey at their convenience.
They were not forced to participate or respond to the study.

3.4 Reliability analysis

The reliability analysis were performed using SPSS Software on each dimension
of emotional quotients was noted to be within the acceptable range of between 0.7
and 0.8 (refer to Table 1). The Cronbach Alpha value for self-awareness α = 0.707
during crisis and α = 0.734 after crisis (5 items). The scale statistics for self-
awareness during crisis is a mean of 20.57 with variance of 5.09, and standard
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deviation of 2.26. Meanwhile, after crisis the mean is 20.89 with variance of 4.42
and standard deviation of 2.11.

Self-regulation α = 0.80 during crisis and α = 0.76 after crisis (for 5 items). The
scale statistics for self-regulation during crisis is the mean of 21.62 with a variance of
5.713 and standard deviation is 2.39. After crisis, the mean for self-regulation after
crisis is 20.25 with a variance of 5.21 and standard deviation 2.28.

Self-motivation α = 0.717 during crisis and α = 0.714 after crisis (5 items). The
scale statistics during crisis for motivation skills shows a mean of 21.06 with vari-
ance of 4.33 and standard deviation of 2.08, and after crisis with a mean of 20.79,
variance 4.213 and standard deviation 2.05.

As for the empathy dimension the mean is 20.80 with variance 4.37, and stan-
dard deviation of 2.09, whereas after the crisis the mean is 20.24 with variance 3.97
and standard deviation of 1.99.

Social Skills α = 0.716 during crisis and α = 0.73 after crisis (7 items). For social
skills dimension, during the crisis the mean is 29.10 with variance 6.97 and standard
deviation of 2.64, and for after crisis the mean is 29.14 with variance 5.80 and
standard deviation of 2.41.

Hence, since all items have high internal consistency, none of the items were
deleted, and all items are considered reliable.

4. Analysis and findings

This section is a brief discussion on the respondent profiles, descriptive analysis
of the items in each dimension, and correlation analysis between the dimensions,
and correlation of EQ with business sustainability and profitability.

4.1 Respondent profiles

In Table 2, 169 Malay women entrepreneurs responded to the survey with about
10.1% aged from 20 to 30 years old, 35.5% between 31 to 40 years old, 33.7%
between age 41 and 50 years old, and 20.7% aged more than 50. In terms of
education of the respondents, about 29% of Malay women entrepreneurs had a
qualification of PMR, 31.4% with SPM, 24.9% with Diploma, 5.9% with Bachelor’s
degree, and 8.9% with either a Master or PhD.

The business have been in operation around 11 to 15 years for 39.1% of the
entrepreneurs, 6 to 10 years for 22.5%, 16 to 20 years for 17.8%, 3 to 5 years for
15.4%, and more than 20 years for about 5.3%. In terms of types of business
ownership, about 87% were classified as sole proprietorship, 8.9% partnership, and
4.1% private limited.

During Crisis After Crisis

Total Items Cronbach’s Alpha Total Items Cronbach’s Alpha

Self-Awareness 5 0.71 5 0.73

Self-Regulation 5 0.80 5 0.76

Self-Motivation 5 0.72 5 0.71

Empathy 5 0.71 5 0.75

Social Skills 7 0.71 7 0.73

Table 1.
Reliability analysis results.
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The number of employees who worked for the women entrepreneurs were about
4.1% with 1 to 5 employees, 78.1% with 6 to 10 employees, and 17.8% with 11 to 15
employees. About 83.4% had loans, and 100% believed their business will sustain
for next 20 years, 84% will sustain forever, while about 75.7% did not earn profit
last year, and 86.4% also were expecting not to earn profit the following year.

4.2 Descriptive analysis on items for EQ dimensions

This section briefly discusses the descriptive analysis of each item in self-
awareness, self-regulation, self-motivation, empathy, and social skills.

4.2.1 Self: Awareness: During and after crisis

All items for self-awareness are important during and after economic crisis
(refer Table 3). However, the top three most critical elements are self-control and
tasks control (mean = 4.20; s.d. = 0.62), confident in managing business
(mean = 4.14; s.d. = 0.70), and confident and have pride with the business
(mean = 4.11; s.d. = 0.64) during economic crisis. After economic crisis are confi-
dent and have pride with the business (mean = 4.21; s.d. = 0.64), confident and

Age N % Education Background N %

20–30 years old
31–40 years old
41–50 years old
More than 50 years old

17
60
57
35

10.1
35.5
33.7
20.7

PMR
SPM

Diploma
Bachelor’s Degree
Master and above

49
53
42
10
15

29.0
31.4
24.9
5.9
8.9

Total 169 100 Total 169 100

Years in Business N % Types of Ownership N %

3–5 years
6–10 years
11–15 years
16–20 years
More than 20 years

26
38
66
30
9

15.4
22.5
39.1
17.8
5.3

Sole proprietorship
Partnership

Private Limited

147
15
7

87.0
8.9
4.1

Total 169 100 Total 169 100

Number of Employees N % Financial Loan N %

1–5 employees
6–10 employees
11–15 employees

7
132
30

4.1
78.1
17.8

No
Yes

28
141

16.6
83.4

Total 169 100 Total 169 100

Sustainable for next 20 years N % Business will sustain forever N %

No
Yes

0
169

0
100

No
Yes

27
142

16.0
84.0

Total 169 100 Total 169 100

Profit Last Year N % Profit Next Year N %

No
Yes

128
41

75.7 24.3 No
Yes

146 23 86.4
13.6

Total 169 100 Total 169 100

Table 2.
Respondents’ profiles.
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deviation of 2.26. Meanwhile, after crisis the mean is 20.89 with variance of 4.42
and standard deviation of 2.11.

Self-regulation α = 0.80 during crisis and α = 0.76 after crisis (for 5 items). The
scale statistics for self-regulation during crisis is the mean of 21.62 with a variance of
5.713 and standard deviation is 2.39. After crisis, the mean for self-regulation after
crisis is 20.25 with a variance of 5.21 and standard deviation 2.28.

Self-motivation α = 0.717 during crisis and α = 0.714 after crisis (5 items). The
scale statistics during crisis for motivation skills shows a mean of 21.06 with vari-
ance of 4.33 and standard deviation of 2.08, and after crisis with a mean of 20.79,
variance 4.213 and standard deviation 2.05.

As for the empathy dimension the mean is 20.80 with variance 4.37, and stan-
dard deviation of 2.09, whereas after the crisis the mean is 20.24 with variance 3.97
and standard deviation of 1.99.

Social Skills α = 0.716 during crisis and α = 0.73 after crisis (7 items). For social
skills dimension, during the crisis the mean is 29.10 with variance 6.97 and standard
deviation of 2.64, and for after crisis the mean is 29.14 with variance 5.80 and
standard deviation of 2.41.

Hence, since all items have high internal consistency, none of the items were
deleted, and all items are considered reliable.

4. Analysis and findings

This section is a brief discussion on the respondent profiles, descriptive analysis
of the items in each dimension, and correlation analysis between the dimensions,
and correlation of EQ with business sustainability and profitability.

4.1 Respondent profiles

In Table 2, 169 Malay women entrepreneurs responded to the survey with about
10.1% aged from 20 to 30 years old, 35.5% between 31 to 40 years old, 33.7%
between age 41 and 50 years old, and 20.7% aged more than 50. In terms of
education of the respondents, about 29% of Malay women entrepreneurs had a
qualification of PMR, 31.4% with SPM, 24.9% with Diploma, 5.9% with Bachelor’s
degree, and 8.9% with either a Master or PhD.

The business have been in operation around 11 to 15 years for 39.1% of the
entrepreneurs, 6 to 10 years for 22.5%, 16 to 20 years for 17.8%, 3 to 5 years for
15.4%, and more than 20 years for about 5.3%. In terms of types of business
ownership, about 87% were classified as sole proprietorship, 8.9% partnership, and
4.1% private limited.

During Crisis After Crisis

Total Items Cronbach’s Alpha Total Items Cronbach’s Alpha

Self-Awareness 5 0.71 5 0.73

Self-Regulation 5 0.80 5 0.76

Self-Motivation 5 0.72 5 0.71

Empathy 5 0.71 5 0.75

Social Skills 7 0.71 7 0.73

Table 1.
Reliability analysis results.
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The number of employees who worked for the women entrepreneurs were about
4.1% with 1 to 5 employees, 78.1% with 6 to 10 employees, and 17.8% with 11 to 15
employees. About 83.4% had loans, and 100% believed their business will sustain
for next 20 years, 84% will sustain forever, while about 75.7% did not earn profit
last year, and 86.4% also were expecting not to earn profit the following year.

4.2 Descriptive analysis on items for EQ dimensions

This section briefly discusses the descriptive analysis of each item in self-
awareness, self-regulation, self-motivation, empathy, and social skills.

4.2.1 Self: Awareness: During and after crisis

All items for self-awareness are important during and after economic crisis
(refer Table 3). However, the top three most critical elements are self-control and
tasks control (mean = 4.20; s.d. = 0.62), confident in managing business
(mean = 4.14; s.d. = 0.70), and confident and have pride with the business
(mean = 4.11; s.d. = 0.64) during economic crisis. After economic crisis are confi-
dent and have pride with the business (mean = 4.21; s.d. = 0.64), confident and
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More than 50 years old
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Master and above
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31.4
24.9
5.9
8.9

Total 169 100 Total 169 100

Years in Business N % Types of Ownership N %
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11–15 years
16–20 years
More than 20 years

26
38
66
30
9

15.4
22.5
39.1
17.8
5.3

Sole proprietorship
Partnership

Private Limited

147
15
7

87.0
8.9
4.1

Total 169 100 Total 169 100

Number of Employees N % Financial Loan N %

1–5 employees
6–10 employees
11–15 employees

7
132
30

4.1
78.1
17.8

No
Yes
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141

16.6
83.4

Total 169 100 Total 169 100

Sustainable for next 20 years N % Business will sustain forever N %

No
Yes

0
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0
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Yes

27
142

16.0
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Yes
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work hard for the business (mean = 4.21; s.d. = 0.63), and confident with own
decision (mean = 4.17; s.d. = 0.56).

4.2.2 Self-regulation – During and after crisis

All elements for self-regulation are critical during and after economic crisis
(refer Table 4). However, the top three most critical elements during economic
crisis are fair (mean = 4.41; s.d. = 0.63), ethical (mean = 4.40; s.d. = 0.65), and
objective (mean = 4.35; s.d. = 0.66) in managing business. Whereas, after economic
crisis are patient (mean = 4.17; s.d. = 0.65), fair (mean = 4.09; s.d. = 0.65), and
objective (mean = 4.09; s.d. = 0.64) in managing business.

4.2.3 Self-motivation – During and after crisis

All elements for self-motivation are important during and after economic crisis
(refer to Table 5). The findings shows that the top three most important elements
during crisis are controlling operation cost (mean = 4.25; s.d. = 0.65), enduring all
challenges to keep positive business culture (mean = 4.25; s.d. = 0.62), and positive
in facing business challenges (mean = 4.21; s.d. = 0.60). Meanwhile, after crisis the
top three most important elements are keeping employee interest in any circum-
stances (mean = 4.21; s.d. = 0.65), controlling operation costs (mean = 4.18; s.d. =
0.60), and ensuring business operation run smoothly (mean = 4.17; s.d. = 0.60).

4.2.4 Empathy – During and after crisis

All elements for empathy are important as seen in Table 6 that shows all the
mean scores are above 4.00 out of 5-point Likert scales. The top three most impor-
tant elements during business crisis are understanding problem faced by employees

Items Self- Awareness During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Confident with own decision. 4.07 0.67 4.17 0.56 169

Self-control and tasks control. 4.20 0.62 4.16 0.57 169

Confident in managing the business. 4.14 0.70 4.14 0.62 169

Confident and work hard for the business. 4.05 0.69 4.21 0.63 169

Confident and have pride with the business. 4.11 0.64 4.21 0.64 169

Table 3.
Descriptive analysis – Self-awareness.

Items Self-Regulation During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Ethical in managing the business. 4.40 0.65 3.93 0.62 169

Patient in facing business challenges. 4.24 0.61 4.17 0.65 169

Fair in managing the business. 4.41 0.63 4.09 0.65 169

Multitasking and good in time management. 4.22 0.65 3.97 0.64 169

Objective in managing the business. 4.35 0.66 4.09 0.64 169

Table 4.
Descriptive analysis – Self-regulation.
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and give them time to solve it (mean = 4.25; s.d. = 0.63), ensuring family matters
given priority (mean = 4.21; s.d. = 0.59), and being cautious on ethical business
issues and know how to face it (mean = 4.14; s.d. = 0.60). However, after business
crisis, it is critical to empathize on others and fully understand their situation
(mean = 4.12; s.d. = 0.58), ensure family matters given priority (mean = 4.05;
s.d. = 0.60), and understanding the problem faced by employees (mean = 4.05;
s.d. = 0.50).

Items – Self-Motivation During Crisis After Crisis N

Mean Std.
Deviation

Mean Std.
Deviation

Positive in facing business challenges. 4.21 0.60 4.14 0.57 169

Ensure my business operation run smoothly. 4.19 0.55 4.17 0.60 169

Endure all challenges to keep positive business
culture.

4.25 0.61 4.10 0.60 169

Control operation cost in enduring business
challenges.

4.25 0.65 4.18 0.60 169

Keep employee interest in any circumstances. 4.15 0.63 4.21 0.65 169

Table 5.
Descriptive analysis – Self-motivation.

Items Empathy During Crisis After Crisis N

Mean Std.
Deviation

Mean Std.
Deviation

Cautious on ethical business issues and know how to
face it.

4.14 0.60 4.02 0.57 169

Empathize on others and fully understand their situation. 4.11 0.62 4.12 0.58 169

Ensure family matters given priority and allow employee
to settle their family matters.

4.21 0.59 4.05 0.60 169

Understand the problem faced by employees and give
them time to solve it.

4.25 0.63 4.05 0.50 169

Put initiatives to help employees. 4.09 0.64 4.01 0.58 169

Table 6.
Descriptive analysis – Empathy.

Items – Social Skills During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Use negotiation techniques to get cooperation. 4.20 0.63 4.10 0.53 169

Give full attention when communicating. 4.12 0.64 4.18 0.55 169

Give full attention in giving inspiration. 4.08 0.66 4.18 0.56 169

Evaluate abilities in communication. 4.15 0.57 4.17 0.56 169

Evaluate abilities to inspire others. 4.15 0.65 4.20 0.57 169

Special unit to manage communication. 4.21 0.62 4.16 0.55 169

Special unit to inspire others. 4.20 0.61 4.14 0.58 169

Table 7.
Descriptive analysis – Social skills.
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work hard for the business (mean = 4.21; s.d. = 0.63), and confident with own
decision (mean = 4.17; s.d. = 0.56).

4.2.2 Self-regulation – During and after crisis

All elements for self-regulation are critical during and after economic crisis
(refer Table 4). However, the top three most critical elements during economic
crisis are fair (mean = 4.41; s.d. = 0.63), ethical (mean = 4.40; s.d. = 0.65), and
objective (mean = 4.35; s.d. = 0.66) in managing business. Whereas, after economic
crisis are patient (mean = 4.17; s.d. = 0.65), fair (mean = 4.09; s.d. = 0.65), and
objective (mean = 4.09; s.d. = 0.64) in managing business.

4.2.3 Self-motivation – During and after crisis

All elements for self-motivation are important during and after economic crisis
(refer to Table 5). The findings shows that the top three most important elements
during crisis are controlling operation cost (mean = 4.25; s.d. = 0.65), enduring all
challenges to keep positive business culture (mean = 4.25; s.d. = 0.62), and positive
in facing business challenges (mean = 4.21; s.d. = 0.60). Meanwhile, after crisis the
top three most important elements are keeping employee interest in any circum-
stances (mean = 4.21; s.d. = 0.65), controlling operation costs (mean = 4.18; s.d. =
0.60), and ensuring business operation run smoothly (mean = 4.17; s.d. = 0.60).

4.2.4 Empathy – During and after crisis

All elements for empathy are important as seen in Table 6 that shows all the
mean scores are above 4.00 out of 5-point Likert scales. The top three most impor-
tant elements during business crisis are understanding problem faced by employees

Items Self- Awareness During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Confident with own decision. 4.07 0.67 4.17 0.56 169

Self-control and tasks control. 4.20 0.62 4.16 0.57 169

Confident in managing the business. 4.14 0.70 4.14 0.62 169

Confident and work hard for the business. 4.05 0.69 4.21 0.63 169

Confident and have pride with the business. 4.11 0.64 4.21 0.64 169

Table 3.
Descriptive analysis – Self-awareness.

Items Self-Regulation During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Ethical in managing the business. 4.40 0.65 3.93 0.62 169

Patient in facing business challenges. 4.24 0.61 4.17 0.65 169

Fair in managing the business. 4.41 0.63 4.09 0.65 169

Multitasking and good in time management. 4.22 0.65 3.97 0.64 169

Objective in managing the business. 4.35 0.66 4.09 0.64 169

Table 4.
Descriptive analysis – Self-regulation.
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and give them time to solve it (mean = 4.25; s.d. = 0.63), ensuring family matters
given priority (mean = 4.21; s.d. = 0.59), and being cautious on ethical business
issues and know how to face it (mean = 4.14; s.d. = 0.60). However, after business
crisis, it is critical to empathize on others and fully understand their situation
(mean = 4.12; s.d. = 0.58), ensure family matters given priority (mean = 4.05;
s.d. = 0.60), and understanding the problem faced by employees (mean = 4.05;
s.d. = 0.50).

Items – Self-Motivation During Crisis After Crisis N

Mean Std.
Deviation

Mean Std.
Deviation

Positive in facing business challenges. 4.21 0.60 4.14 0.57 169

Ensure my business operation run smoothly. 4.19 0.55 4.17 0.60 169

Endure all challenges to keep positive business
culture.

4.25 0.61 4.10 0.60 169

Control operation cost in enduring business
challenges.

4.25 0.65 4.18 0.60 169

Keep employee interest in any circumstances. 4.15 0.63 4.21 0.65 169

Table 5.
Descriptive analysis – Self-motivation.

Items Empathy During Crisis After Crisis N

Mean Std.
Deviation

Mean Std.
Deviation

Cautious on ethical business issues and know how to
face it.

4.14 0.60 4.02 0.57 169

Empathize on others and fully understand their situation. 4.11 0.62 4.12 0.58 169

Ensure family matters given priority and allow employee
to settle their family matters.

4.21 0.59 4.05 0.60 169

Understand the problem faced by employees and give
them time to solve it.

4.25 0.63 4.05 0.50 169

Put initiatives to help employees. 4.09 0.64 4.01 0.58 169

Table 6.
Descriptive analysis – Empathy.

Items – Social Skills During Crisis After Crisis N

Mean Std. Deviation Mean Std. Deviation

Use negotiation techniques to get cooperation. 4.20 0.63 4.10 0.53 169

Give full attention when communicating. 4.12 0.64 4.18 0.55 169

Give full attention in giving inspiration. 4.08 0.66 4.18 0.56 169

Evaluate abilities in communication. 4.15 0.57 4.17 0.56 169

Evaluate abilities to inspire others. 4.15 0.65 4.20 0.57 169

Special unit to manage communication. 4.21 0.62 4.16 0.55 169

Special unit to inspire others. 4.20 0.61 4.14 0.58 169

Table 7.
Descriptive analysis – Social skills.
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4.2.5 Social skills – During and after crisis

All elements for social skills are important during and after crisis (refer to
Table 7). However, the top three most important elements during crisis are special
unit to manage communication (mean = 4.21; s.d. = 0.62), negotiation techniques to
get cooperation (mean = 4.20; s.d. = 0.63), and special unit to inspire others
(mean = 4.20; s.d. = 0.61) as critical during business crisis. However, after crisis the
top three most important elements are evaluation on abilities to inspire others
(mean = 4.20; s.d. = 0.57), give full attention in giving inspiration (mean = 4.18; s.d.
= 0.56), and give full attention when communication (mean = 4.18; s.d. = 0.55).

4.3 Correlation analysis

This section is a brief discussion on the dimensions for EQ during and after
economic crisis.

4.3.1 Correlation for the five dimensions of EQ during economic crisis

The most important dimension for EQ during economic crisis is Self-regulation
(mean = 4.32; s.d. =0.48), followed by Self-Motivation (mean = 4.21; s.d. = 0.42),
Empathy (mean = 4.16; s.d. = 0.42), Social skills (mean = 4.16; s.d. = 0.37), and Self-
Awareness (mean = 4.11; s.d. = 0.45) (refer Table 8).

From the Pearson Correlation (refer to Table 9), none of the dimensions have
any relationship, hence, during economic crisis, all dimensions for EQ on its own
and not related to each other.

Mean Std. Deviation N

DEQSA 4.11 0.45 169

DEQSR 4.32 0.48 169

DEQSM 4.21 0.42 169

DEQE 4.16 0.42 169

DEQSS 4.16 0.37 169

Table 8.
Descriptive analysis result for DEQ.

DEQSA DEQSR DEQSM DEQE DEQSS

DEQSA Pearson Correlation 1 0.133 �0.071 0.058 0.055

Sig. (2-tailed) 0.084 0.361 0.454 0.476

N 169 169 169 169 169

DEQSR Pearson Correlation 0.133 1 0.036 0.067 �0.123

Sig. (2-tailed) 0.084 0.645 0.385 0.111

N 169 169 169 169 169

DEQSM Pearson Correlation �0.071 0.036 1 0.101 �0.068

Sig. (2-tailed) 0.361 0.645 0.191 0.378

N 169 169 169 169 169
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4.3.2 Correlation for the five dimensions of EQ after economic crisis

The most important dimensions for EQ are Self-Awareness (mean = 4.18;
s.d. = 0.42), Social Skills (mean = 4.16; s.d. = 0.34), Self-Motivation (mean = 4.16;

Mean Std. Deviation N

AEQSA 4.18 0.42 169

AEQSR 4.05 0.45 169

AEQSM 4.16 0.41 169

AEQE 4.05 0.39 169

AEQSS 4.16 0.34 169

Table 10.
Descriptive analysis result for AEQ.

DEQSA DEQSR DEQSM DEQE DEQSS

DEQE Pearson Correlation 0.058 0.067 0.101 1 �0.008

Sig. (2-tailed) 0.454 0.385 0.191 0.915

N 169 169 169 169 169

DEQSS Pearson Correlation 0.055 �0.123 �0.068 �0.008 1

Sig. (2-tailed) 0.476 0.111 0.378 0.915

N 169 169 169 169 169

Table 9.
Correlations analysis result for DEQ elements.

AEQSA AEQSR AEQSM AEQE AEQSS

AEQSA Pearson Correlation 1 0.046 0.196* �0.134 �0.135

Sig. (2-tailed) 0.557 0.011 .082 0.081

N 169 169 169 169 169

AEQSR Pearson Correlation 0.046 1 0.021 0.102 �0.145

Sig. (2-tailed) 0.557 0.784 0.188 0.060

N 169 169 169 169 169

AEQSM Pearson Correlation 0.196* 0.021 1 0.068 �0.042

Sig. (2-tailed) 0.011 0.784 0.382 0.584

N 169 169 169 169 169

AEQE Pearson Correlation �0.134 0.102 0.068 1 0.032

Sig. (2-tailed) 0.082 0.188 0.382 0.684

N 169 169 169 169 169

AEQSS Pearson Correlation �0.135 �0.145 �0.042 0.032 1

Sig. (2-tailed) 0.081 0.060 0.584 0.684

N 169 169 169 169 169
*Correlation is significant at the 0.05 level (2-tailed).

Table 11.
Correlations analysis result for AEQ elements.
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4.3.2 Correlation for the five dimensions of EQ after economic crisis

The most important dimensions for EQ are Self-Awareness (mean = 4.18;
s.d. = 0.42), Social Skills (mean = 4.16; s.d. = 0.34), Self-Motivation (mean = 4.16;
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s.d. = 0.41), Self-regulation (mean = 4.05; s.d. = 0.45), and empathy (mean = 4.05;
s.d. =0.39) (refer Table 10).

The Pearson correlation analysis shows that there is only one significant rela-
tionship between self-awareness and self-motivation (r = 0.196*; p = 0.011)(refer to
Table 11). Hence, those who have high self-motivation also have high self-
awareness and vice-versa.

5. Discussion

Figure 1 summarizes and discusses the findings in Section 5.1 and Section 5.2.

5.1 The importance dimensions and elements for EQ during economic crisis

During the economic crisis, all dimensions of EQ are important for Malay
women entrepreneurs. Firstly, most of the Malay women entrepreneurs agreed they
should self-regulate by being more ethical, fair, and objective in managing their
businesses when facing the economic crisis.

Secondly, most of the Malay women entrepreneurs agreed that self-motivation
was highly needed in facing economic challenges to keep positive business cultures,
controlling operational costs, and be positive in facing business challenges during
the economic crisis.

Thirdly, empathy as the third dimension of EQ was considered to be important,
whereby they need to understand problems faced by employees, prioritize family
matters, and be cautious of ethical business issues.

Fourthly, for social skills, the Malay women entrepreneurs agreed that
they should use special unit to communicate with employees, inspire employees,

Figure 1.
Findings on important EQ dimensions during and after the economic crisis.
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and use negotiation techniques to get cooperation from others (employees,
customers, etc.).

Finally, self-awareness as the last dimension was also important during the
economic crisis. Most of the Malay women entrepreneurs agreed that during the
economic crisis they should be able to perform self-control and tasks control, be
confident in managing the business, and have pride with their business to ensure
business sustainability.

The top two dimensions of EQ which are Self-regulation and Self-motivation are
similar with findings from previous study on women entrepreneur EQ during
economic crisis [12, 15].

5.2 The importance dimensions and elements for EQ after the economic crisis

Figure 1 shows that after the economic crisis the most important dimensions in
terms of the sequence also changed significantly, whereby the first dimension was
self-awareness followed by social skills, self-motivation, self-regulation, and empa-
thy. Hence, the focus of the Malay women entrepreneurs after the economic crisis
was to focus more on expanding and earning more profits as compared to during
the economic crisis. In short, most of the most important dimensions and elements
are more focused on business sustainability.

The first dimension is self-awareness that focuses on being confident and work-
ing hard for the business followed by having confidence and pride with their
business venture, and confident with the ability to make decisions as the top three
elements important after the economic crisis.

The second important dimension is social skills, as agreed by most Malay women
entrepreneurs where they must evaluate their abilities to inspire others, followed by
the ability to give full attention when giving inspiration, and communicating with
others.

The third dimension is self-motivation whereby the Malay women entrepre-
neurs agreed that must keep the employees’ interest in any circumstances, should
keep on controlling operational costs, and must ensure that the business operation
runs smoothly. Thus, at this stage the focus is more on efficient business operations
to serve increasing demands after the economic crisis.

The fourth dimension is self-regulation that includes having patience, being fair
and objective in running the business after the economic crisis. In other words, most
women entrepreneurs agreed that they must be prepared when facing stiff compe-
tition and increasing demand after the economic crisis.

The fifth or the last dimension is empathy. After the economic s crisis, it is
critical to empathize on others and fully understand their situation (employees,
customers, etc.), ensure family matters are given priority, and understand the
problems faced by employees. In short, after the economic crisis, most Malay
women entrepreneurs agreed that they must remain empathizing with employees
for smooth business operations, customers for income or profit generation, and
other stakeholders to sustain their business operations.

The findings of this study, quite similar with previous study in terms of the top
three important dimensions of EQ and bottom two dimensions of EQ after eco-
nomic crisis [12, 15].

6. Conclusion

As an entrepreneur whether male or female, they are human beings, hence they
have emotions. Thus, it is pertinent for them to understand the emotional quotients
or emotional intelligence in sustaining and growing their business venture [16].
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and use negotiation techniques to get cooperation from others (employees,
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economic crisis they should be able to perform self-control and tasks control, be
confident in managing the business, and have pride with their business to ensure
business sustainability.

The top two dimensions of EQ which are Self-regulation and Self-motivation are
similar with findings from previous study on women entrepreneur EQ during
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5.2 The importance dimensions and elements for EQ after the economic crisis

Figure 1 shows that after the economic crisis the most important dimensions in
terms of the sequence also changed significantly, whereby the first dimension was
self-awareness followed by social skills, self-motivation, self-regulation, and empa-
thy. Hence, the focus of the Malay women entrepreneurs after the economic crisis
was to focus more on expanding and earning more profits as compared to during
the economic crisis. In short, most of the most important dimensions and elements
are more focused on business sustainability.

The first dimension is self-awareness that focuses on being confident and work-
ing hard for the business followed by having confidence and pride with their
business venture, and confident with the ability to make decisions as the top three
elements important after the economic crisis.

The second important dimension is social skills, as agreed by most Malay women
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the ability to give full attention when giving inspiration, and communicating with
others.
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runs smoothly. Thus, at this stage the focus is more on efficient business operations
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Thus, this paper has highlighted the findings on emotional quotients or emotional
intelligence among Malay women entrepreneurs while facing economic crisis, and
after the economic crisis. These findings can be used not only for Malay women
entrepreneurs but for women entrepreneurs in general. As can be seen, women
entrepreneurs is more caring in terms of the top three elements for empathy has
indicated women are motherly and concern of other people situation, problems, and
etc. The highlight of the findings are the important dimensions during the economic
crisis as agreed by most Malay women entrepreneurs who participated in this study
which are self-regulation, self-motivation, empathy, social skills, and self-
awareness. Whereas, after the economic crisis the most important dimensions
identified are self-awareness, social skills, self-motivation, self-regulation, and
empathy. In fact, after the economic crisis, the findings show those Malay women
entrepreneurs with high self-awareness also have high self-motivation, and vice
versa.
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Chapter 14

Emotional Competence of Women 
Administrators
Mary Grace B. Lubguban

Abstract

Leadership is a social mechanism where action toward a common goal is affected 
by any person or community. The organization is in trouble without effective lead-
ership, it has been said. Any educational institution’s success hinges greatly on how 
competent the leaders are. The research’s main objective is to assess the emotional 
competencies of women school administrators at public and private schools in 
Siquijor, Central Visayas, Philippines. The study focuses on the five (5) dimensions 
of emotional competence which are self-awareness, self-regulation, motivation, 
empathy and social skills. The study was conducted to fifty-seven (57) school heads 
or administrators during School Year 2016–2017. The study revealed that the women 
administrators are all experienced and possess a high degree of emotional compe-
tence relative to their performance as leaders and administrators.

Keywords: leadership, emotional competence, women, administration, education

1. Introduction

Leadership study is often seen as a broad and generic discipline that transcends 
multiple fields, including the academic, political, military, industry, and corporate 
world, and has become a common subject among both researchers and scientists 
[1]. Leadership is a process that influences action toward a shared goal by any 
person or a community. The leaders are the ones in charge of setting the direc-
tion, and establishing policies and procedures for the institution to accomplish its 
objectives [2–4]. Therefore, school leaders and administrators must be proficient 
and competent in order to be effective and efficient leaders in their organizations. 
History teaches that in the past, women were treated as inferior beings and second-
class people. They were taught to be docile and were taught to work only within the 
confines of the home. They were marginalized and considered smaller-cost com-
modities [5].

The teaching profession is known to be the most noble and one of the most 
challenging and demanding profession compared to other professions in the world. 
Teachers are more exposed to stress and are involved in multiple responsibilities. 
The school is a social institution. It is a community of mutual relationship between 
teachers, students and school administrators. The teachers, students as well as 
administrators interact as organizational members. In this sense, schools direct 
their efforts toward the attainment of goals and objectives and contribute to a major 
function of a more comprehensive system, the society [6].

The successful operation of a school depends on the good leadership and 
management of its administrators. Principals and school heads provide day-to-day 
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instructions, manage school programs and activities, provide good academic 
environment and promote positive growth and development for both teachers and 
students [7, 8].

1.2  Emotional intelligence or emotional competence: Brief background  
and literature review

Competence comes in various forms. Leadership in organizations requires 
competence and skills required in the office and position one has been placed 
into. Leadership studies conducted for the past decades reveal how significant and 
vital emotional competence is not only among leaders and administrators but all 
employees as well in both public and private entities for that matter. Emotional 
intelligence is perceived as the individual’s ability to recognize and understand 
one’s emotions and skills that one utilizes in order to manage his/her relationships 
with one’s self and others. Academic skills and technical proficiency is not enough 
to achieve success in one’s job duties, but it is imperative for a person to exercise 
self-management, self-control and effective interpersonal relationships that would 
contribute in achieving the desired goals and objectives. Well-developed emotional 
intelligence also enables managers and leaders to implement effective leadership 
skills on their subordinates to encourage them to give their best performance. More 
so, success in the workplace takes a lot more than education, book knowledge or 
experience [9, 10].

The concept of emotional intelligence was first introduced almost thirty years 
ago. Salovey and Mayer asserted that emotional intelligence is the ability to moni-
tor one’s own and other’s feelings and emotions, to discriminate among them and 
to use this information to guide one’s thinking and action [11]. The term was then 
popularized by Goleman in his book Emotional Intelligence- Why is it more important 
than IQ? Goleman stated that emotional intelligence entails “the ability to recognize 
our feelings and those of others, to motivate ourselves and to manage our inner 
emotions as well as those regarding others”. Goleman’s book argues that effec-
tive business leaders are distinguished not by their education, native intelligence 
or subject knowledge, but by emotional intelligence, which in the context of the 
workplace includes characteristics like self-awareness and self-control; the ability 
to communicate and influence others; and facility at building bonds and creating 
group synergies [12].

In 1997, Mayer and Salovey revisited the former definition of emotional intelli-
gence and offered a more comprehensive one by stating that “emotional intelligence 
involves the ability to perceive accurately, appraise and express emotion, the ability 
to access and/or facilitate emotion, the ability to understand emotion and the ability 
to regulate emotions to emotional and intellectual growth [13].

Furthermore, emotional intelligence directly is a collection of competencies 
which allow an individual to: identify one’s own emotions and those of others; 
accurately express one’s own emotions and help others express theirs, understand 
one’s own emotions and those of others, manage one’s own emotions and adapt to 
those of others, use one’s own emotions and kills peculiar to emotional intelligence 
in various areas of one’s life to be able to better communicate, make good decisions, 
maintain good interpersonal relations and others [13].

In recent years, emotional intelligence has become a major topic of interest 
in scientific and academic circles. While education and experience are of great 
importance to success, emotional intelligence is also of great importance. Leaders 
ought to be able to apply abstract ideas, and bring them into action or action. 
Studying emotional intelligence provides leaders with the understanding to meet 
staff needs, maintaining a focus on high achievement for all students, and building 
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environments of confidence and appreciation for schools in order to develop a com-
munity that challenges the status quo and foster excellence [14].

Experts say that emotional intelligence is a very critical skill for leaders as it lets 
them get a better picture of their strengths and limitations without obstructing 
them. As a result, they are able to effectively deal with and fix issues [15, 16].

Other experts consider emotional intelligence as socio-emotional competence 
in the sense that the concept deals with relationship of one’s self with other people, 
thereby calling it socio-emotional competence. It includes the capacity of a person 
to convey, obtain and control emotions [17, 18] as well as their success in establish-
ing relationships and sustaining them. This also requires the knowledge and skills a 
person possess to make good decisions and deal critically with problems [19, 20].

In a study conducted by Hourani, Litz & Parkman (2017) results suggested 
that school leaders need to build and cultivate their skilled emotional intelligence 
despite the many job constraints and challenges in the field. They emphasized 
that professional learning opportunities must be recognized and built to improve 
schools [21]. Furthermore, a recent study was conducted to Harvard graduates of 
business, law, medicine, and education by Michael Akers and Grove Porter which 
revealed that one’s EQ is more important than one’s IQ in achieving success. Akers 
reiterated that, “As individuals, our profession’s success today depends on the ability 
to interpret and respond appropriately to other people’s signals.” Both Akers and 
Porter have argued that EQ is more a predictor of achievement than IQ. Therefore, 
the study advised that one needs to develop mature EQ skills to better understand, 
empathize, and compromise with other people as the world becomes global [22].

Results of a study conducted to women school administrators in Siquijor, Central 
Visayas, Philippines share similar findings and results with the cited literature 
above. Lubguban (2020) explained in her study that Siquijodnon women school 
administrators possess high level of emotional competence in the discharge of their 
duties and functions as leaders. In this study, emotional competence was tested 
through the five (5) dimensions which are: self-awareness, self-regulation, motiva-
tion, empathy, and social skills. Peter Salovey and John D. Mayer identified these 
four as: perceiving emotions, reasoning with emotions, understanding emotions 
and managing emotions [11].

2. Results/findings

2.1 On leadership proficiency and emotional competence

The research shows that there is no significant relationship between the leader-
ship proficiency and the emotional competence of the women school administra-
tors. The women administrators possess a “High” level of proficiency in terms of 
administration, supervision, flexibility, continual learning and communication 
and community relations. They are “Advanced” and very proficient and most often 
apply the competency in considerably difficult situations and require little or no 
guidance. Likewise, the results suggest that the women administrators are compas-
sionate, democratic and accommodating in their approach in treating problems 
and conflicts in the organization. These women leaders perform very well in their 
administrative duties and responsibilities. The data however, contradicts some 
ideas presented in other researches which prove that holding leadership roles and 
occupying executive Nevertheless, results of the study affirms the idea that without 
emotional skills, it would be very difficult for leaders to lead, inspire, and manage 
the complexities of being executives and administrators [23]. In addition, emotion-
ally intelligent leaders realize and therefore build an open contact atmosphere 
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despite the many job constraints and challenges in the field. They emphasized 
that professional learning opportunities must be recognized and built to improve 
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tion, empathy, and social skills. Peter Salovey and John D. Mayer identified these 
four as: perceiving emotions, reasoning with emotions, understanding emotions 
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2. Results/findings
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The research shows that there is no significant relationship between the leader-
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to participate and engage in the organization’s ideal state of the future [24–26]. 
Likewise, school administrators who create good, trustworthy relationships with 
teachers and show compassion and motivation, foster positive school environments 
and academic results for students, and meet the emotional needs of teachers [27].

2.2 On emotional competence of women administrators

There are various problems and challenges that the women executives encoun-
ter in the workplace and in the performance of their duties and functions. Among 
these are family issues and concerns, lack of mentoring, low level of aspiration, 
negative leadership behavior exhibited by supervisors, organizational discrimina-
tion, office politics, and lack of training and development opportunities. The 
findings explain the significant connection between the emotional maturity of 
the women leaders and the degree of the severity of the problems experienced 
by the women administrators. Findings show that women managers have “high” 
ability levels in terms of self-awareness, self-regulation, motivation, empathy, and 
social skills. It means the managers are very motivated and guided in their work, 
empathetic, rational, and self-regulated individuals, mindful of their own feelings 
and emotions. This validates on the belief that emotional and social maturity of 
leaders is a crucial factor in establishing a compassionate and productive atmo-
sphere for teachers and students alike. School heads have important impacts on 
many facets of their schools, including the school environment and community, 
the well-being and retention of staff, and the school success of the students. 
Leaders predominate in the organization’s emotional condition. This can lead to 
low employee participation and low morale if they are unsuccessful. Indeed, even 
higher educational institutions such as colleges and universities are conscious that 
academic leaders require emotional intelligence [28, 29].

Leadership is a method of social contact with the capacity of the leader to 
control followers’ behaviors. Leaders increase the unity and morale of the com-
munity by building mutual emotional interactions and affect the organization’s 
performance. Instructional leadership and emotional ability are essential resources 
that help leaders create relations among followers to effectively and efficiently lead 
the schools [25]. School leaders and managers need to improve and cultivate their 
professional emotional intelligence, as many job-related constraints and challenges 
require the demonstration of critical emotional intelligence skills and traits, and 
hence the need for professional learning opportunities to encourage, enhance and 
promote school performance [21].

In a study conducted [30], they explained that emotional intelligence is always 
correlated with social competence because both are antecedents to school admin-
istrator’s success. Knowing that these variables are interrelated, school administra-
tors should be aware and highly informed to their total leadership qualities. They 
likewise emphasized that emotionally intelligent leaders can better understand and 
motivate others through the use of their feelings, impulses, and sentiments. In their 
study, they found out that characteristics such as compassion, feedback, commit-
ment, empowerment, communication, inspiration were the leadership qualities that 
leaders must possess to be able to motivate, inspire and persuade teachers to be good 
followers in order to create valuable and positive change in the organization [30].

Results of a study conducted to women school administrators in Siquijor, Central 
Visayas, Philippines share similar findings and results with the cited literature 
above. In a study conducted [21] explained in her study that Siquijodnon women 
school administrators possess high level of emotional competence in the discharge 
of their duties and functions as leaders. In this study, emotional competence was 

181

Emotional Competence of Women Administrators
DOI: http://dx.doi.org/10.5772/intechopen.97884

tested through the five (5) dimensions which are: self-awareness, self-regulation, 
motivation, empathy, and social skills. Peter Salovey and John D. Mayer identified 
these four as: perceiving emotions, reasoning with emotions, understanding emo-
tions and managing emotions [11].

Self-awareness means understanding oneself – knowing one’s weaknesses and 
limitations, strengths, drivers, and values. A self-aware and emotionally intelligent 
leader would plan properly and get the work done well in advance of any deadlines. 
It is the ability to control impulsive feelings and behaviors and manage emotions in 
healthy ways. A self-aware leader pays attention to nonverbal communication and 
focus on listening to what others have to say and look for ways to solve problems 
and minimize tensions [27, 31]. The women administrators possess a high level of 
self-awareness.

Emotionally intelligent people are also good at stepping into another person’s 
shoes and understanding how they feel. The teachers of the public and private 
schools who were the subordinates of the school administrators attested that their 
leaders exhibited a caring and uplifting environment in spite of the many challenges 
and pressures in the teaching profession.

Empathy in the workplace can be done by seeing things from the other person’s 
point of view and paying attention on how to respond to others. Being emphatic 
means being a good listener, open and sensitive to school and community concerns. 
The principals and school heads being studied are leaders of learning, open and 
sensitive to their subordinate’s feelings and concerns.

Meanwhile, motivation is another component of emotional competence. In addi-
tion, an emotionally competent leader who possesses social skills is somebody who 
is able to build rapport with colleagues and communicate his/her ideas effectively. 
The leader shows attention, asks questions and provides feedback, and is a good 
team player [11].

Leaders with good social skills are able to build rapport with colleagues and are 
passionate and committed to their work. They have trust and respect not only to 
their co-equal but to everybody as well. The women executives or administrators 
being studied have good social skills, friendly and compassionate to their colleagues 
in the workplace [32, 33].

3. Conclusion

Research has shown that school leaders frequently deal with highly stress-
ful circumstances in ways that jeopardize their ability to establish and maintain 
healthy relationships with stakeholders, effectively lead, create positive community 
relationships and support school programs. This research has shown the role and 
importance of emotional competence for leaders especially school administrators. 
Equally important is the fact that emotional competence can be cultivated and 
improved through professional training programs.

Awareness and awareness of one’s emotions will encourage efforts by lead-
ers to improve self-understanding and strengthen relationships with others that 
contribute to growth and communication. Given the challenges facing leaders in 
the 21st century, educating potential leaders can go a long way toward improving 
emotional intelligence. The foregoing findings lead to a conclusion that leadership 
and administration in whatever fields require high leadership proficiency and high 
emotional competence. Leadership proficiency and emotional competence may not 
be correlated at all times but emotional competence and the problems experienced 
by the women administrators are. Handling problems and challenges not only 
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hence the need for professional learning opportunities to encourage, enhance and 
promote school performance [21].

In a study conducted [30], they explained that emotional intelligence is always 
correlated with social competence because both are antecedents to school admin-
istrator’s success. Knowing that these variables are interrelated, school administra-
tors should be aware and highly informed to their total leadership qualities. They 
likewise emphasized that emotionally intelligent leaders can better understand and 
motivate others through the use of their feelings, impulses, and sentiments. In their 
study, they found out that characteristics such as compassion, feedback, commit-
ment, empowerment, communication, inspiration were the leadership qualities that 
leaders must possess to be able to motivate, inspire and persuade teachers to be good 
followers in order to create valuable and positive change in the organization [30].

Results of a study conducted to women school administrators in Siquijor, Central 
Visayas, Philippines share similar findings and results with the cited literature 
above. In a study conducted [21] explained in her study that Siquijodnon women 
school administrators possess high level of emotional competence in the discharge 
of their duties and functions as leaders. In this study, emotional competence was 
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tested through the five (5) dimensions which are: self-awareness, self-regulation, 
motivation, empathy, and social skills. Peter Salovey and John D. Mayer identified 
these four as: perceiving emotions, reasoning with emotions, understanding emo-
tions and managing emotions [11].

Self-awareness means understanding oneself – knowing one’s weaknesses and 
limitations, strengths, drivers, and values. A self-aware and emotionally intelligent 
leader would plan properly and get the work done well in advance of any deadlines. 
It is the ability to control impulsive feelings and behaviors and manage emotions in 
healthy ways. A self-aware leader pays attention to nonverbal communication and 
focus on listening to what others have to say and look for ways to solve problems 
and minimize tensions [27, 31]. The women administrators possess a high level of 
self-awareness.

Emotionally intelligent people are also good at stepping into another person’s 
shoes and understanding how they feel. The teachers of the public and private 
schools who were the subordinates of the school administrators attested that their 
leaders exhibited a caring and uplifting environment in spite of the many challenges 
and pressures in the teaching profession.

Empathy in the workplace can be done by seeing things from the other person’s 
point of view and paying attention on how to respond to others. Being emphatic 
means being a good listener, open and sensitive to school and community concerns. 
The principals and school heads being studied are leaders of learning, open and 
sensitive to their subordinate’s feelings and concerns.

Meanwhile, motivation is another component of emotional competence. In addi-
tion, an emotionally competent leader who possesses social skills is somebody who 
is able to build rapport with colleagues and communicate his/her ideas effectively. 
The leader shows attention, asks questions and provides feedback, and is a good 
team player [11].

Leaders with good social skills are able to build rapport with colleagues and are 
passionate and committed to their work. They have trust and respect not only to 
their co-equal but to everybody as well. The women executives or administrators 
being studied have good social skills, friendly and compassionate to their colleagues 
in the workplace [32, 33].

3. Conclusion

Research has shown that school leaders frequently deal with highly stress-
ful circumstances in ways that jeopardize their ability to establish and maintain 
healthy relationships with stakeholders, effectively lead, create positive community 
relationships and support school programs. This research has shown the role and 
importance of emotional competence for leaders especially school administrators. 
Equally important is the fact that emotional competence can be cultivated and 
improved through professional training programs.

Awareness and awareness of one’s emotions will encourage efforts by lead-
ers to improve self-understanding and strengthen relationships with others that 
contribute to growth and communication. Given the challenges facing leaders in 
the 21st century, educating potential leaders can go a long way toward improving 
emotional intelligence. The foregoing findings lead to a conclusion that leadership 
and administration in whatever fields require high leadership proficiency and high 
emotional competence. Leadership proficiency and emotional competence may not 
be correlated at all times but emotional competence and the problems experienced 
by the women administrators are. Handling problems and challenges not only 
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in the professional duties but also in everyday life require stable emotional well-
being. Knowing that these variables are interrelated, school administrators should 
be aware and highly informed and trained, hence the need for an enhancement 
program which is the output of the study.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 15

The Effect of Emotional Intelligent 
on Team Performance: A Case 
Study of a Government Hospital
Lukman Setiawan

Abstract

Organizational development requires human resources. Professional  
organizations manage systems and the organizational mechanisms of existing 
resources to support flexible responses of change. Hospitals are a part of the service 
industry and have extraordinarily complex business processes, and a large potential 
for optimization and efficiency improvements. The aim of this study is to explore 
the relationship between emotional intelligence and team performance during the 
inter-institutionalized collaboration work process. This study was conducted in 
the South Sulawesi and Central Sulawesi Province’s hospitals. The study lasted for 
six months in 2017. The sampling was done by using the cluster method and strati-
fied random sampling, which was based on hospital type and the level of health 
officers. The data analysis approach used in this study was the partial least square 
(PLS), using WarpPLS software. The results show that emotional intelligence 
significantly and positively affected team performance with a path coefficient value 
of 0.138 and a p-value of 0.050. Based on the results of the data analysis, it can be 
concluded that there is a significant direct influence of emotional intelligence on 
team performance.

Keywords: Emotional Intelligence, Team Performance, Government Hospital

1. Introduction

Hospitals are a part of the service industry and have overly complex business 
processes, and a large potential for optimisation and efficiency improvements 
[1]. The public demands for better health services indirectly requires the hospital 
to continuously develop [2]. To improve the quality of health services for the 
customer, the work should be done effectively and efficiently, and it requires 
continuous improvement with the least amount of resistance that is possible [3]. In 
the last decade hospitals and technical services for health care in Indonesia rapidly 
expanded; in 2012, the number of public hospitals was 1.608 and by 2013, the 
number of hospitals was 1.725.

The progressive development of health care services correlates with a decrease 
in the readiness of health personnel resources which can affect the quality of health 
services [4]. It is generally known that the level of knowledge and skills of health 
service providers can affect the performance of officers in the hospital sector and 
can directly affect the quality of service to customers, including patients and their 
families [5]. For this reason, hospital managers must integrate various potential 
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The progressive development of health care services correlates with a decrease 
in the readiness of health personnel resources which can affect the quality of health 
services [4]. It is generally known that the level of knowledge and skills of health 
service providers can affect the performance of officers in the hospital sector and 
can directly affect the quality of service to customers, including patients and their 
families [5]. For this reason, hospital managers must integrate various potential 
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existing resources to achieve maximum employee performance. Hospital manage-
ment should implement a series of operational policies and standards that require 
the cooperation of all departments and divisions [6]. The tools that are arranged 
and implemented will benefit hospitals that have limited resources if all depart-
ments and divisions work together [7].

The quality of collaboration and interdepartmental team performance is expen-
sive for the knowledge sharing function of a collaborative team [8]. Collaboration 
ability, competence and culture are the backgrounds of team performance in every 
organization, including hospitals [9]. In addition, variations in knowledge and 
motives among work team members will also have the potential to cause conflict as 
a necessity in every organization [10]. Internal conflict within the team at a hospital 
will have a detrimental effect on the harmonization of interaction and communica-
tion [11]. To reduce unwanted conflicts in work teams in government hospitals, 
the emotional intelligence of each team member is a dominant factor that must be 
cultivated [12].

2. Materials and methods

This study applies an explanatory approach which is oriented to describe the 
position of each variable involved in the study [13]. At a further level, the study 
aims to analyze the relationship between variables using the appropriate unit 
analysis. Data collection was carried out for six months from May to September in 
2017 at two government hospitals located in the provinces of South Sulawesi and 
Central Sulawesi. Information was obtained through interviews using a structured 
questionnaire on selected respondents according to the criteria set by the researcher 
[14]. In addition, additional information is obtained through observing the work 
atmosphere to obtain the real conditions of the work team at the hospital. Literature 
studies from various sources were also carried out to obtain secondary data to 
complement the research analysis [15]. Determination of respondents as the study 
sample was carried out by applying the cluster method and stratified random 
sampling [16], which was based on the type of hospital and the level of occupation 
of a health worker. The decision to use two sampling methods was based on the 

Figure 1. 
Data analysis design.
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objective of obtaining a very heterogeneous representation of the information [17] 
through interviews with representatives of health workers. Methods of processing 
and data analysis using the WarpPLS software with the partial least square (PLS) 
method [18]. The data analysis design is illustrated in Figure 1.

3. Results

3.1 Validity and reliability testing

Data collection uses a questionnaire that has been tested to guarantee its reliabil-
ity and validity [19]. The perception score was determined using the Likert scale. 
The Likert scale is a scale applied to assess behavior, attitudes and opinions [20]. 
This scale is particularly useful for application in survey research because it helps 
researchers to operationalize personality traits or perceptions. Likert scales usually 
use 5 or 7 answer items. The answer choices used most often ranged from Strongly 
Agree to Strongly Disagree. The Likert scale allows survey researchers to obtain a 
holistic picture of their opinion and level of agreement. Person Correlation Value is 
used to test the validity of the research instrument [21]. Person Correlation Value 
(r) is greater than 0.30, indicating that the item is valid and meets the requirements 
for use at a later stage in the field. Conversely, if the value of Pearson (r) is less than 
0.30, it indicates that the item is not valid for use. The reliability test of the data 
collection instrument used Cronbach’s alpha analysis [22]. The Cronbach alpha 
coefficient value is above 0.60, indicating that the research instrument meets reli-
ability principles; Conversely, if the Cronbach alpha coefficient value is below 0.60, 
it indicates that the data to be obtained will be biased because the instrument is not 
reliable. The validity and reliability test scheme is provided in Table 1 below.

Variables Indicators Validity Reliability

Emotional Intelligence (X1) X11 0.421 Valid 0.702 Reliable

X12 0.423 Valid

X13 0.472 Valid

X14 0.446 Valid

X15 0.422 Valid

X16 0.373 Valid

X17 0.509 Valid

X18 0.375 Valid

Team Performance (Y3) Y31 0.626 Valid 0.774 Reliable

Y32 0.702 Valid

Y33 0.664 Valid

Y34 0.612 Valid

Y35 0.620 Valid

Y36 0.597 Valid

Y37 0.479 Valid

Y38 0.612 Valid

Table 1. 
Validity and Realibility of Indicators.
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tion [11]. To reduce unwanted conflicts in work teams in government hospitals, 
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position of each variable involved in the study [13]. At a further level, the study 
aims to analyze the relationship between variables using the appropriate unit 
analysis. Data collection was carried out for six months from May to September in 
2017 at two government hospitals located in the provinces of South Sulawesi and 
Central Sulawesi. Information was obtained through interviews using a structured 
questionnaire on selected respondents according to the criteria set by the researcher 
[14]. In addition, additional information is obtained through observing the work 
atmosphere to obtain the real conditions of the work team at the hospital. Literature 
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Figure 1. 
Data analysis design.
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objective of obtaining a very heterogeneous representation of the information [17] 
through interviews with representatives of health workers. Methods of processing 
and data analysis using the WarpPLS software with the partial least square (PLS) 
method [18]. The data analysis design is illustrated in Figure 1.

3. Results

3.1 Validity and reliability testing

Data collection uses a questionnaire that has been tested to guarantee its reliabil-
ity and validity [19]. The perception score was determined using the Likert scale. 
The Likert scale is a scale applied to assess behavior, attitudes and opinions [20]. 
This scale is particularly useful for application in survey research because it helps 
researchers to operationalize personality traits or perceptions. Likert scales usually 
use 5 or 7 answer items. The answer choices used most often ranged from Strongly 
Agree to Strongly Disagree. The Likert scale allows survey researchers to obtain a 
holistic picture of their opinion and level of agreement. Person Correlation Value is 
used to test the validity of the research instrument [21]. Person Correlation Value 
(r) is greater than 0.30, indicating that the item is valid and meets the requirements 
for use at a later stage in the field. Conversely, if the value of Pearson (r) is less than 
0.30, it indicates that the item is not valid for use. The reliability test of the data 
collection instrument used Cronbach’s alpha analysis [22]. The Cronbach alpha 
coefficient value is above 0.60, indicating that the research instrument meets reli-
ability principles; Conversely, if the Cronbach alpha coefficient value is below 0.60, 
it indicates that the data to be obtained will be biased because the instrument is not 
reliable. The validity and reliability test scheme is provided in Table 1 below.

Variables Indicators Validity Reliability

Emotional Intelligence (X1) X11 0.421 Valid 0.702 Reliable

X12 0.423 Valid

X13 0.472 Valid

X14 0.446 Valid

X15 0.422 Valid

X16 0.373 Valid

X17 0.509 Valid

X18 0.375 Valid

Team Performance (Y3) Y31 0.626 Valid 0.774 Reliable

Y32 0.702 Valid

Y33 0.664 Valid

Y34 0.612 Valid

Y35 0.620 Valid

Y36 0.597 Valid

Y37 0.479 Valid

Y38 0.612 Valid

Table 1. 
Validity and Realibility of Indicators.
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The results of the analysis show that all indicators for each variable have a value 
greater than 0.30 which indicates that the research instrument is valid. Likewise, 
the Cronbach’s alpha value is greater than 0.60 on all variables which indicates that 
the research instrument is declared reliable.

3.2 Goodness of fit test

The goodness-of-fit test uses the predictive-relevance (Q2) value in statistical 
hypothesis testing to analyze how well the sample data fits a distribution from 
a normally distributed population [23]. In addition, the difference between the 
observed value and the expected value of the normal distribution can be done by 
applying the Goodness-of-fit test [24]. The analysis showed that the predictive-
relevance value reached 0.787 (78.7%); which indicates that the research model 
or design has a relevant predictive value. The level of prediction relevance at 
the value of 78.7% indicates that the level of diversity of research data that can 
be explained by the model is 78.7. Statistical interpretation explains that the 
information contained in the data can be explained by 78.7% through the model 
and the remaining 21.3% is interpreted by other variables not explained by the 
model) and error. The value of Q2> 75% indicates that the research model used is 
in an exceptionally good category and can be interpreted for further hypothesis 
testing [25].

3.3 Partial least square analysis results

Partial least squares (PLS) is a statistical method used to build a predictive 
model when various factors interact and collide [26]. PLS focuses on predicting 
responses and should not try to understand the underlying relationships between 
variables [27]. Another terminology of PLS is the inner model testing (structural 
model) [28] to test the research hypothesis using the t-test (TStatistic) on each of 
the partial direct influence pathways. The results of statistical analysis (WarpPLS) 
on the detailed data model are presented in Table 1. The Table 2 presents the results 
of hypothesis testing.

The results of testing the indirect effect of the emotional intelligence variable on 
team performance (health workers in the hospital) show that the path coefficient 
value reaches 0.138 with a p-value of 0.050. The p-value level of 0.05 indicates a sig-
nificant direct effect of emotional intelligence on team performance (see Table 2). In 
addition, the path coefficient value which is positive indicates that there is a positive 
relationship between emotional intelligence and the level of performance of health 
workers. Statistical interpretation states that the higher the emotional intelligence of 
health workers in the hospital, the more optimal their performance will be.

4. Discussion

The results of data analysis indicate that the intelligence variable has an empiri-
cally significant effect on team performance in government hospitals in two 

Relationship Path 
Coefficient

p-value Information

Emotional Intelligence (X1) → Team Performance (Y3) 0.138 0.050 Significant

Table 2. 
Inner model result in WarpPLS: Direct effect.
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provinces. The path coefficient value of 0.138 with a p-value of 0.050 in direct 
testing indicates a significant direct effect between emotional intelligence and team 
performance in government hospitals [28]. Given that the path coefficient is posi-
tive, this indicates that the relationship is positive. The results of the study found 
that the emotional intelligence of a leader in a work team in the hospital had an 
impact on the performance of the staff, the effect of which was to mediate the emo-
tional level and creativity of the team members. The results determined that health 
care quality correlated positively with emotional regulation. Emotional regulation 
was also positively correlated with group cohesion. It is surprising that emotional 
assessment was negatively correlated with the quality of health care provided by the 
team. This result indicates that EI and, more specifically, the emotional regulation 
can provide a new, interesting way to improve team cohesion [29].

Transactional leadership models basically work from the idea that managers give 
employees what they want in return for getting what they want [30]. In the case of 
the hospital, the staff providing health services are not independently motivated 
and thus require structure, instruction, and monitoring to complete tasks correctly 
and on time. The transformative leadership style that has emerged in government 
hospitals [31], generally displays a managerial leadership style, focusing on the role 
of supervisory, organization, and group performance [32, 33]. Leaders who adopt 
this style focus on a specific task and use rewards and punishments to motivate 
followers [34]. In addition, transactional and transformational leadership styles 
sending messages have a symbiotic relationship with emotional intelligence in the 
leadership style domain [35, 36].

The results of research which recommends that transactional/transformational 
leadership styles act as strong predictors of leadership strength [37] and abilities 
[38]. Several study have investigated the relationship between emotional intel-
ligence and team performance and found that only emotional understanding and 
emotional management were positively correlated with multiple measures of team 
performance [39–41]. However, another fact stated by Hansenne (2008) indicated 
that emotional intelligence (EI) is assessed using a modified version of the Schutte 
Emotional Intelligence Scale and the cohesiveness with the Group Cohesiveness 
Scale [42]. Finally, the performance of the nurse team was measured at four differ-
ent levels: job satisfaction.

5. Conclusions

Emotional Intelligence Plays an Important Role in Improving Team Performance 
in an organization including hospitals. Based on the results of data analysis, it can 
be concluded that there is a direct and significant effect of emotional intelligence on 
team performance. It is important for leaders to understand, analyzed the emotions 
of themselves and the team members who work at a hospital. Emotionally intelligent 
team leaders will have useful insights into how to focus the interests and needs of 
team members. Including how to use and regulate emotions effectively to achieve 
maximum team performance. This study found that continuous and comprehensive 
handling of emotional intelligence for all teams within the hospital area is needed. 
Knowledge factors, team conflict and structural mechanisms strengthen the influ-
ence of Emotional Intelligence on team performance. Application of new ideas and 
processes, continuous innovation, application of skills, cognition, roles, key ideas, 
interpersonal relationships, division of labor, hierarchies of authority, rules of rights 
and obligations, and interpersonal relationships will drive the optimization of team 
performance. This research contributes to the development of theories of emotional 
intelligence and team performance. As a recommendation, the organization should 
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The results of the analysis show that all indicators for each variable have a value 
greater than 0.30 which indicates that the research instrument is valid. Likewise, 
the Cronbach’s alpha value is greater than 0.60 on all variables which indicates that 
the research instrument is declared reliable.
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hypothesis testing to analyze how well the sample data fits a distribution from 
a normally distributed population [23]. In addition, the difference between the 
observed value and the expected value of the normal distribution can be done by 
applying the Goodness-of-fit test [24]. The analysis showed that the predictive-
relevance value reached 0.787 (78.7%); which indicates that the research model 
or design has a relevant predictive value. The level of prediction relevance at 
the value of 78.7% indicates that the level of diversity of research data that can 
be explained by the model is 78.7. Statistical interpretation explains that the 
information contained in the data can be explained by 78.7% through the model 
and the remaining 21.3% is interpreted by other variables not explained by the 
model) and error. The value of Q2> 75% indicates that the research model used is 
in an exceptionally good category and can be interpreted for further hypothesis 
testing [25].

3.3 Partial least square analysis results

Partial least squares (PLS) is a statistical method used to build a predictive 
model when various factors interact and collide [26]. PLS focuses on predicting 
responses and should not try to understand the underlying relationships between 
variables [27]. Another terminology of PLS is the inner model testing (structural 
model) [28] to test the research hypothesis using the t-test (TStatistic) on each of 
the partial direct influence pathways. The results of statistical analysis (WarpPLS) 
on the detailed data model are presented in Table 1. The Table 2 presents the results 
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team performance (health workers in the hospital) show that the path coefficient 
value reaches 0.138 with a p-value of 0.050. The p-value level of 0.05 indicates a sig-
nificant direct effect of emotional intelligence on team performance (see Table 2). In 
addition, the path coefficient value which is positive indicates that there is a positive 
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workers. Statistical interpretation states that the higher the emotional intelligence of 
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provinces. The path coefficient value of 0.138 with a p-value of 0.050 in direct 
testing indicates a significant direct effect between emotional intelligence and team 
performance in government hospitals [28]. Given that the path coefficient is posi-
tive, this indicates that the relationship is positive. The results of the study found 
that the emotional intelligence of a leader in a work team in the hospital had an 
impact on the performance of the staff, the effect of which was to mediate the emo-
tional level and creativity of the team members. The results determined that health 
care quality correlated positively with emotional regulation. Emotional regulation 
was also positively correlated with group cohesion. It is surprising that emotional 
assessment was negatively correlated with the quality of health care provided by the 
team. This result indicates that EI and, more specifically, the emotional regulation 
can provide a new, interesting way to improve team cohesion [29].

Transactional leadership models basically work from the idea that managers give 
employees what they want in return for getting what they want [30]. In the case of 
the hospital, the staff providing health services are not independently motivated 
and thus require structure, instruction, and monitoring to complete tasks correctly 
and on time. The transformative leadership style that has emerged in government 
hospitals [31], generally displays a managerial leadership style, focusing on the role 
of supervisory, organization, and group performance [32, 33]. Leaders who adopt 
this style focus on a specific task and use rewards and punishments to motivate 
followers [34]. In addition, transactional and transformational leadership styles 
sending messages have a symbiotic relationship with emotional intelligence in the 
leadership style domain [35, 36].

The results of research which recommends that transactional/transformational 
leadership styles act as strong predictors of leadership strength [37] and abilities 
[38]. Several study have investigated the relationship between emotional intel-
ligence and team performance and found that only emotional understanding and 
emotional management were positively correlated with multiple measures of team 
performance [39–41]. However, another fact stated by Hansenne (2008) indicated 
that emotional intelligence (EI) is assessed using a modified version of the Schutte 
Emotional Intelligence Scale and the cohesiveness with the Group Cohesiveness 
Scale [42]. Finally, the performance of the nurse team was measured at four differ-
ent levels: job satisfaction.

5. Conclusions

Emotional Intelligence Plays an Important Role in Improving Team Performance 
in an organization including hospitals. Based on the results of data analysis, it can 
be concluded that there is a direct and significant effect of emotional intelligence on 
team performance. It is important for leaders to understand, analyzed the emotions 
of themselves and the team members who work at a hospital. Emotionally intelligent 
team leaders will have useful insights into how to focus the interests and needs of 
team members. Including how to use and regulate emotions effectively to achieve 
maximum team performance. This study found that continuous and comprehensive 
handling of emotional intelligence for all teams within the hospital area is needed. 
Knowledge factors, team conflict and structural mechanisms strengthen the influ-
ence of Emotional Intelligence on team performance. Application of new ideas and 
processes, continuous innovation, application of skills, cognition, roles, key ideas, 
interpersonal relationships, division of labor, hierarchies of authority, rules of rights 
and obligations, and interpersonal relationships will drive the optimization of team 
performance. This research contributes to the development of theories of emotional 
intelligence and team performance. As a recommendation, the organization should 
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ensure that the indicators are applied in the resource development planning system. 
The work team must be able to manage their negative emotions through emotional 
intelligence to reduce conflict, which in turn encourages creativity, facilitates effec-
tive communication, exchanges knowledge and is able to solve complex problems.

5.1 Significant statement

This study found that the emotional intelligence of team leaders had an impact 
on team performance. Emotional intelligence can be a mediating factor between the 
emotional level of team members and work team creativity. That can be beneficial 
for the head of the hospital and the ministry of health of the Republic of Indonesia 
to formulate a strategic policy related to increasing human resources in the 
Government Hospital. This study will help the researcher to cover the critical areas 
of the relationship between emotional intelligence on team performance during the 
inter-institutionalized collaboration work process. Thus, a new theory on the effect 
of emotional intelligence on team performance is arrived at.
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Chapter 16

Facilitating Accessibility: A Study
on Innovative Didactic Materials
to Generate Emotional
Interactions with Pictorial Art
Carmen Carpio de los Pinos and Arturo Galán González

Abstract

This research has been undertaken to establish criteria for the construction of
didactic materials to be experienced through touch (using a three-dimensional
model) and hearing (through the provision of an audio description of the chosen
painting) to provide learning and emotions. Eleven experts examined the didactic
tools in which the scene of the painting had been depicted, through the use of white
plastic figures modeled using a 3D printer. The models had been positioned to
accurately correspond with the reference painting, with an explanatory narration
supplied as an audio recording. Each of the experts involved were asked the same
open questions in interviews that were audio-recorded and later transcribed. This
feedback was analyzed and eleven concerns for consideration were determined: 1.
How the figures felt to touch 2. Modeling and placement of the figure, 3. Position of
the character, 4. Size, 5. The accurate 3D depiction of the 2D image, 6. Perspectives
or visual points of view of the scene, 7. Enough representation of the painting in the
model, 8. Distribution of visual components within the scene, 9. Perceptual
appraisals, 10. Size of the model, 11. Touch of the whole model. The results indi-
cated that the size of the model and the figurines was appropriate for their function.
The figurines felt pleasant to handle and adequately described the postures and
placement. Suggestions for further improvements were including more figurines in
the model and adding color (omitted in the test model) to belong an inclusive
design.

Keywords: emotion, didactic of the art, painting, teaching material, new
technologies, accesibility

1. Introduction

It is assumed that there is an inherent ability in each person who has the benefit
of sight, to be able to appreciate the esthetics present in visual works of art and that
it is this capability that provokes an emotional response to a picture. This being the
case, visual art can be described as a tool for communication, involving a message, a
transmitter and a repeater, the communication existing as a channel of perception
that flows between the three, responding to esthetic influences normally related to
beauty. An artist often aims to leave an impression upon the viewer, who may
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respond through intelligence and emotions, the outcome being an esthetic effect
that leads to the perception of the subject in a particular way. Thus, the subject of a
painting may be described by the viewer to be beautiful, pleasant, surprising or
interesting, for example.

Though this method of transmission, visual observation, is the same for all
sighted persons, viewers frequently respond differently - to a greater or lesser
degree - to an image, due to the influence of an individual’s subjective responses
upon the objective elements. Thus, artistic sensitivity lies at the intersection of
expression involving sensorial elements (color, form, sound), and the ability to
make value judgments on the beauty and meaning present in the work, reasoning
about the artist’s intentions and the characteristics of the artistic period, etc. On the
other hand, less sensitive or informed observers experience a more superficial
appreciation: the work of art communicating nothing in particular to them, nor
affecting them emotionally. It is these subtle complexities and the widely recog-
nized impact of art upon human life that determine the need for education in
esthetic appreciation, through which the tools and framework for perceiving and
interpreting works of art can be learned.

1.1 Pictorial art and esthetic emotion

Based on common interests concerning how art affects human life culturally,
psychologically and emotionally, numerous attempts have been made to systemat-
ically measure its influence. It could be stated that the main objective of a work of
art would be to provoke an artistic experience in the viewer [1], based on the fact
that an esthetic experience is provoked by perceptual impressions [2]. Of course,
not every work of art will provoke an esthetic experience, nor may even have been
designed for such a purpose. However, the personal benefits to be gained through
engaging with art, familiarity with the effects of visually-rich stimuli ought to be
nurtured through educational processes designed to lead to the discrimination of
stimuli and the subsequent implementation of analysis processes.

It is both helpful and convenient to differentiate concepts such as art, esthetics
and beauty, since they are basically related but they are separated in their particu-
lars. Marty [3] starts from said reflection, finding difficulty in defining these con-
cepts, for which the establishment of ways of differentiating the esthetic from the
non-esthetic is advocated. On the other hand, these researchers consider that the
esthetic experience, of perceptual origin, as mentioned above, is fundamentally
related to art and beauty although this relationship is not always the case. For
example, historically, beauty has often been linked with the desirable and the
excellent. In direct opposition to such a correlation, there are artistic currents such
as “ugliness” that seek to move away from the reliance on beauty to create appeal
for artistic creations. Despite this, there exists a series of universals in esthetic
judgment, that is, the consideration of something as being beautiful, based on the
intimate relationship between form and content [4, 5].

Bernard and Chacuiboff [6], reviewed works on esthetic sensitivity, drawing
attention to the fact that the first tests carried out in the 1940’s were based on the
judgments of experts in artistic matters, compared with those of other non-
specialist individuals. Based on the study on esthetic appreciation by Burt [7],
significant correlations were found in the judgments of the subjects observing
works of art, which led him to suspect certain universals in these cognitive func-
tions. Eysenck [8] conducted a more rigorous study and again found that there was
a “general factor” of esthetic appreciation. He later found (in 1972) [9] a peculiar
personality in artists, compared to non-artists, regarding vocabulary, due to their
formation. In contrast, there were no differences regarding perception, or what he

196

The Science of Emotional Intelligence

called “esthetic sensibility “between expert and non-expert observers of art. Fur-
ther, Seifert [10] concluded that a basic knowledge of art is also evident in people
with little or no formal education in art or esthetics.

1.2 Elements of esthetic appreciation in pictorial art

The present study is based on the demand for adaptive tools to help the visually-
impaired to access the plastic arts, specifically painting. Graeme, McLinden, Farrell,
Ware, McCall and Pavey [11], in reviewing the concept of learning accessibility in
schools, describe the varying implications of teaching at various levels: whether
practical sessions during classes, special educational needs methods of teaching or
curricular adaptations, in addition to professional training and interprofessional
coordination. They recommend that accessible materials should be used for any
special educational needs student, since this will also benefit the rest of the class-
mates. There is evidence to show that both approaches are important, but teaching
children access skills has important longer-term benefits for visually impaired chil-
dren and young people. In spite of this evidence, it appears that this approach to
teaching may often be neglected.

Salzhauer et al. [12] offer a series of guidelines for museum educators and art
teachers to employ, in order to further develop visual descriptions for the benefit of
the partially-sighted. These guidelines include giving standardized information on
the author, the title of the work, the subject, shapes and colors, as well as technique
and style. They advise using vocabulary suitable for the blind, (avoiding figurative
words) and encourage attention to be drawn to vivid details and the work’s location
in the museum. This is in addition to adopting the use of other senses in order to
develop analogous explanations of intangible concepts through alternative repre-
sentations, together with the provision of additional information, such as the his-
torical and social context of the work. The creative use of sound is specifically
recommended, likewise, touching works of art or substitute materials, and using
tactile diagrams. These same authors proposed guidelines for the creation of
tactile diagrams and for the writing of oral narratives that accompany them. In this
way, partially-sighted observers are provided with the perceptual information
necessary to have full intellectual access to the history and culture of our world, as
depicted in art.

This study follows the guidelines proposed by Salzhauer et al. [12] for the
preparation of such pedagogical intervention material. Included are just a few of the
examples that have been devised to better demonstrate the art works exhibited in
museums, for the benefit of people with visual disabilities. Each of the didactic
constructions take as their starting point the need to adapt the paintings by means
of the inclusion of tactile diagrams presented with narrated descriptions, with the
aim that visually-imapired people can have improved access to the original work.

Another area of approach to works of art is to introduce an explanatory narrative
that moves beyond mere description of the visual work. The genre of “ekphrasis” is
the written description of visual works so that they are better understood by the
viewer or those unable to see them. It is a highly contested practice conceptually,
since the person listening to or reading the ekphrastic work would actually be
subject to the impressions of a third party, the author. These “narratives” have been
extrapolated into other artistic fields, such as explaining paintings. It is very com-
mon that the paintings are explained through a description. Authors like Monegal
[13] defend that literature is verbal and temporal, while painting is plastic and
spatial, therefore, they belong to inherently different fields and are therefore diffi-
cult to reconcile. For this reason, Monegal [13] encourages the search for other
techniques of representation of plastic art, not restricted to the narrative of a
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painting. This has led the interest in searching for tactile materials that exploit new
technologies.

1.3 New technologies at the service of didactics in art education

The advances brought by new technologies have been gradually introduced in
the teaching of art. A good example within literature is the “Daisy book” by Ribere
and Moese [14]. This innovative proposal for a multimedia book integrates text,
sound, images and videos in a practical and synchronized way, with an audio
narrative heard while browsing through the text. In addition, the reader can acti-
vate videos that are embedded in the programming of the book. Created using
DTBook xml, (DTB = digital talking book), the format allows the author to simul-
taneously present audio and visual formats within one tool. While the DTBook xml
format has the potential to be a valid alternative to other digital publishing formats,
its viability is questionable. This is due to the excessive economic investment
required per publication, at this time, and potential problems regarding the rights
relating to digital reproductions.

There are general criteria to be applied when devising the production of didactic
tools. These were established by Artiga [15]:

• The educational objectives must be the starting point, when considering how a
particular material or construction can support the learning process.

• The contents that are going to be treated in the implementation of the material
must be considered.

• Didactic tools must be suitable for the end-user. Firstly, the design must take
into account the interests, abilities, prior knowledge, experience and skills of
those who will be using the materials. Secondly, the materials must be be
designed to promote further skills development.

• The characteristics of the application context.

• The didactic strategies to be used must be congruent with the tool.

The contents of a didactic tool, the ways in which it will be employed and any
other educational resources that will be used, should be congruently arranged to
ensure optimum accessibility. Based on the demand for adaptations to access the
plastic arts, specifically painting, researchers such as Graeme, McLinden, Farrell,
Ware, McCall and Pavey [11] have reviewed the concept of accessibility in schools
and describe implications for the teaching at various levels: practical sessions in
classes, specialist teaching, curricular adaptations, professional training and
interprofessional coordination. It is their recommendation that accessible materials
should be used for any student who has some special educational needs, since this is
also likely to benefit the rest of the class.

2. Methodology

This study is based on the need to analyze the convenience of novel didactic
material, consisting of models made using 3D printers, which are likely to provoke
esthetic emotion as well as learning. These models provide the figurative and spatial
representation in three dimensions of the scene and the characters in a 2D painting.
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On the one hand, they wanted to assess the quality of materials being designed
and manufactured with new technologies, to be used as a didactic instrument in the
teaching of art. A series of key parameters had to be explored for proper learning to
take place by students using said material.

On the other hand, we had the idea that these printed 3D models could serve as
inclusive tools usable by students with disabilities. In particular, those with visual
disabilities, who would normally have difficulties in the perception of the space
depicted in some works of pictorial art would, through the use of such a tool, be
better able to comprehend and respond to the work. We were specifically interested
in the 3D representation of paintings in which the use of perspective has been
employed by an artist to describe an open space, several planes and distance.

It was therefore important to consult experts so that they could give their
opinion on the models, and collate their assessments, offered in conversation. A
methodology of qualitative analysis of the interviews was chosen, in order to pro-
ceed in a systematic way. The experts commented on whether the material was
suitable for learning the contents of the painting and could also arouse emotions. In
this way, we would obtain an assessment of the quality of the models as teaching
material capable of provoking esthetic emotions.

A qualitative approach was chosen for the analysis of the opinions of the experts
who were to review the 3D mock-ups of the paintings. This follows the principles of
McMillan and Schumacher [16], fulfilling characteristics such as: collecting percep-
tions and/or personal points of view, focus on understanding the models as didactic
material, data collection strategies adapted to the possibilities of participation,
accounting for the subjectivity of the experts, and the level of interaction between
researchers and experts during the interview process, given the natural context.

For data collection, the steps recommended by Taylor et al. [17] have been
followed. Firstly, various aspects of the work of art have been identified as being
necessary to be understood and learned. Thus, in this respect, concepts have been
established and theoretical propositions have been reviewed. Based on this, the
codification of the data was established through the development of categories. All
concepts were listed and classified by subject, assigning a main category that
brought together statements and observations that could be included in these gen-
eral categories. They were reviewed and reformulated until a definitive list of
concepts that needed to be understood was obtained.

The data analysis was carried out following the requirements indicated by
Rodríguez Gómez et al., [18]: data reduction, data arrangement and transformation,
and the drawing and verification of conclusions. Data reduction consisted of catego-
rizations and coding. The categories were separated by phrases that expressed exclu-
sionary content. Following the interviews, a computer program counted the words
used, in addition to indicating their position within the text of the transcription.

The analysis focused on the choice of the words used: registering nouns, adjec-
tives, verbs, etc. An analysis of sentences and paragraphs was also considered. It
was established that a phrase, fraction of a phrase, or words would be taken if
communicated sufficient information and if those were different from the others,
discovering the key characteristics that would allow creating a category. The results
were analyzed with the technological help of the AQUAD7 program, establishing
codes for content analysis.

For the arrangement and transformation of the data, an alphanumeric coding
system was used, with each of the concepts listed in the definitive list of categories
assigned a number. This made it possible to encode each expression made by the
experts when exploring a model.

For example:
Category: Discrimination of the scene of the model.
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painting. This has led the interest in searching for tactile materials that exploit new
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Subcategory: Parts of the figure that are difficult to recognize.
Expression: “This, here … . mmm … not perceived well … let’s see? (He touches

it more carefully.) “It may be something he has taken with his hand, … I don’t
know.”

Data categorization: 27.5.
To obtain conclusions, the choice and frequency of vocabulary used, as defined

within the categories and subcategories of each table was counted. Thus, the most
satisfactory aspects of the model were obtained, as well as those that needed to be
modified or rethought.

2.1 Participants

The models were presented, and explanatory content were narrated to 11
experts. Five of those were teacher’s specialist in primary school students with
visual disabilities. A further four experts were visually impaired educators, and two
experts were specialized in art education at secondary schools. The interviewers
with the experts were conducted by the same person.

2.2 Process

Three didactic models were each placed on tables, with a printed copy of the
painting it depicted. All the experts were provided with a questionnaire that
required the same questions to be answered at each table as they examined the
models. The experts were able to handle the model without vision (covering their
eyes) and afterwards, they could look at the printed copy of the painting if they had
visual capability (Figure 1). At each station, the researcher narrated information
that had been provided by the museums where the artworks are on display, giving
information about the main features of each of the paintings. Researchers asked
questions of the experts, relating to the models, and audio recordings were made of
the answers provided. These recordings were later transcribed in order to analyze
the responses of the experts as they examined the didactic models.

The analysis of the experts’ responses relied upon the use of phrases or expres-
sions that were sufficiently unambiguous to make it possible to build a framework
of categories in order to measure the level of response to each model. The categori-
zation was carried out with the different comments of the experts. Some concepts
were defined and some new ones were added. Ultimately, a structure of categories

Figure 1.
Expert exploring the first part of the didactic material to learn paint woks.
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and sub-categories was designed, with numbering applied to create a scoring system
that made it possible to analyze the experts’ responses to the models.

To accurately measure responses to the models, each expression that the experts
made, when responding to the models, was counted as a unit of data, identifiable
within the framework of categories of expressive responses. The frequency of
recurrence of data units was counted to provide a data set that recorded human
response, as recommended by Bardin [19]. In this way, verbal expression could
reliably be converted into measurable data. So higher frequencies of a particular
data unit (expression) denoted a greater importance of that unit. (See Table A1).

The categories were reviewed according to the qualities described by Bardin, [19]
and Olabuénaga [20], verifying that: they had mutual exclusion (an element
could’cannot belong to more than one), were exhaustive (all data could be catego-
rized), were homogeneous (they were consistent within the clear, concrete and
precise framework that had been devised specifically for this purpose, divided by the
principle of classification of the elements of the model), relevance (the categories
were specific to the object of study of didactic material used in art teaching), objec-
tivity and reliability (having been subject to peer-review by several teachers), clarity
(understandable content), replicability (another researcher would code the stories in
the same way), productivity (frequencies can be found and conclusions drawn).

3. Results

Responses to the models related to a number of considerations, with the most
frequently commented upon considerations ranking highest. The data was exam-
ined to determine information about each of the three models separately.

Dalí’s model (Giraffe in flames, Figure 2).
Categorical prominence of most the frequent responses:

1.Details of each figure (clothes, ornaments, elements) (29).

2.Details to differentiate the characters (13).

3.Adequate modeling to represent the painting (11).

4. It is necessary to clarify the meaning of the table (9).

Figure 2.
Frequency of responses by range in the response categories of Dalí’s model.
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and sub-categories was designed, with numbering applied to create a scoring system
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made, when responding to the models, was counted as a unit of data, identifiable
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recurrence of data units was counted to provide a data set that recorded human
response, as recommended by Bardin [19]. In this way, verbal expression could
reliably be converted into measurable data. So higher frequencies of a particular
data unit (expression) denoted a greater importance of that unit. (See Table A1).

The categories were reviewed according to the qualities described by Bardin, [19]
and Olabuénaga [20], verifying that: they had mutual exclusion (an element
could’cannot belong to more than one), were exhaustive (all data could be catego-
rized), were homogeneous (they were consistent within the clear, concrete and
precise framework that had been devised specifically for this purpose, divided by the
principle of classification of the elements of the model), relevance (the categories
were specific to the object of study of didactic material used in art teaching), objec-
tivity and reliability (having been subject to peer-review by several teachers), clarity
(understandable content), replicability (another researcher would code the stories in
the same way), productivity (frequencies can be found and conclusions drawn).

3. Results

Responses to the models related to a number of considerations, with the most
frequently commented upon considerations ranking highest. The data was exam-
ined to determine information about each of the three models separately.

Dalí’s model (Giraffe in flames, Figure 2).
Categorical prominence of most the frequent responses:

1.Details of each figure (clothes, ornaments, elements) (29).

2.Details to differentiate the characters (13).
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5.The figure is pleasant to touch (8).

6.The texture of the material used to model the figurine is appropriate (8).

7.It is possible to discriminate one part of a figure from another (8).

The Velázquez model received different levels of feedback (Figure 3).
Categorical prominence of most the frequent responses:

1.Details of each figure (clothes, ornaments, elements) (26).

2.The model is representative of the scene of the painting (18).

3.Explanation help enough to understand the picture (17).

4.Positive feedback received, in general terms, about the model (14).

Listed in order of prominence, the following response categories reflect an
intermediate reaction to the model:

5.The figurines and scene were pleasant to handle and touch (13).

6.The figurines were of an appropriate size for this purpose (7).

7.The figures and scene were sufficiently detailed in order to reflect the period in
which the painting was set (6).

8.Textural variance of the medium used to model the figurines was noted (6).

The following categories were most prominent in the responses to the Goya
model (Figure 4):

1.Details of each figure (clothes, ornaments, elements) (21).

2.The model is a suitable representation of the painting (14).

3.Further explanation is required in order to help understand the painting (11).

Figure 3.
Frequency of preferred responses in the categories of the Velázquez model.
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4.Positive feedback received, in general terms, about the model (11).

5.The figurines and scene were pleasant to handle (9).

The intermediate scores were.

6.The figurines and scene were pleasant to touch.

7.Details to know the epoch (clothes, wrinkles, ties and other accessories) (8).

8.Details that provide information about gender (clothing, accessories such as
hats, ties, etc.) (7).

9.The model is a helpful educational tool for people with visual disabilities (7).

10.Explanation helps to understand the picture (6).

11.Overall positive appraisals (6).

4. Conclusions

This study presents the development of observations made following an initia-
tive to assist visually impaired persons in understanding a visual work of art. In an
effort to facilitate an alternative to the visual experience, a didactic tool was created
in which the chosen two-dimensional artwork was recreated as a three-dimensional
model. “Viewers” were encouraged to manipulate the figures and objects within the
construction and an audio description provided in order to comprehend something
of the original work. Beyond facilitating an understanding of the appearance of the
work, the primary objective of this initiative was to enable visually impaired per-
sons to have the opportunity to respond to the work on esthetic and emotional
levels.

The study collected in interviews with teaching experts with a speciality in the
field of accessibility to the visual arts for the visually impaired has been useful,
following the guidelines of Ballesteros and Mata [21] for qualitative studies in
education. This work has been carried out in the field of visual impairment, in
collaboration with both technical specialists in visual impairment, together with
visually impaired assessors, in other to study the field in detail. However, the use of

Figure 4.
Frequency of responses by range in the response categories of Goya’s model.
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didactic models such as these is intended to be transferable to support how other
disabled individuals can derive educational and esthetic responses to art, given the
inclusive use intended for the models.

Educators will all appreciate that even people who have full use of all their senses
can also benefit from these models by deepening their understanding of a piece of
visual art through encouraging increased engagement with senses other than the
eyes.

The experts have considered the models to be an adequate representation of the
pictorial works. They have emphasized that the scene depicted in each of the mock-
ups is sufficiently representative of the paintings they were designed to depict, that
key details can be discerned, in order to recognize the figures depicted in the
paintings, and even the historical context or artistic period. They have expressed
positive feedback in their assessments, for example that the didactic models are
beautiful, original and practical. In addition, they have highlighted that models are
pleasant to touch and are of an optimal size for the purpose of being use as an
educational tool to teach an appreciation and understanding of visual art.

Likewise, the experts have highlighted that it is a useful material for the knowl-
edge of paintings for people with visual disabilities since they can touch the main
conceptual elements.

Regarding the improvements that they have indicated, they emphasize that a
help of an explanation is necessary to understand the table. Appropriate narrations
adapted to the educational level, in the sense of the materials proposed by Monegal
[13]. They also require the use of color in the figures and the scene to be as close to
the painting as possible.

At this point, it must be considered that an artistic reproduction of the pictorial
work is not intended, which is far from the didactic objectives, but only an accessi-
ble 3D representation. This material aims to be inclusive, following qualitative
characteristics such as those indicated by Graeme et al. [11], that is, usable for
curricular adaptations of specific students, but for all others and of practical way in
the classroom.

They could be used in the museum field, since they comply with the Cioppi [22]
guidelines on accessibility to visual impairment, being extrapolated to other char-
acteristics, such as intellectual disability, the elderly, attention disorder, etc. And in
the educational field, they could be used, since they meet the characteristics of
optimal teaching materials [15].

The narratives should be improved to make them understandable to any student.
Following recommendations such as those of Salzhauer et al., [12] and D’Aveni [23]
regarding visual descriptions of works of art. It would be necessary to include a
tactile guide to explore the models with the hands, accompanied by a narration that
refers to the main elements of the works. Thus, it would work for anyone, regard-
less of their characteristics and would follow the “design for all” of the Stockholm
declaration. Some research about it can be found in Carpio et al. [24].

With this study a descriptive analysis of the opinions of experts on the use of
models for the pictorial perception has been carried out, facilitating the learning of
contents and accessibility. With this first study, the models will be prepared, and a
second qualitative study will begin on the emotions that the learning of the pictorial
works involved provokes.

The present study might represens a step toward improving the quality of life
for the target group, allowing the visually-impaired to access visual realm of art and
to respond to it on esthetic and emotional levels. Educators will all appreciate It as it
helps to create a more inclusive learning environment, where the academic, physi-
cal, emotional, and social needs of learners, including those with disabilities, are
addressed. It is highlighted the importance of experiencing the emotions that the
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learning of the pictorial works provokes in visually impaired individuals in fostering
emotional wellbeing in visual handicapped persons.

Acknowledgements

Thanks to the model makers and to the experts in visual disability and arts, who
gave their opinion on the models.

A. Appendix

TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

2 Unpleasant touch 1 0 0

3 Lasted 0 1 0

4 Soft touch 3 2 4

5 Rough 3 0 2

6 Different textures 6 1 1

6.1. Same texture throughout the figure 2 0 0

6.2. Texture makes discrimination difficult 0 0 3

6.3. Rough 0 2 0

6.4. Very good 8 1 1

DISCRIMINATION FIGURE (Question 2: Can you recognize or discriminate
something?)

0 0 0

7 You can discriminate parts of the figure 8 0 4

7.1. Difficult to perceive different parts in the figure 4 0 4

8 The whole figure is recognized 4 5 1

9 Associate similar figures 2 2 0

9.1. Recognize / discriminate various shapes 2 5 2

10 Recognize something unpleasant 2 2 0

PARTS-DETAILS (Question 3: What parts and details of the figure do you
perceive?)

0 0 0

11 arms 2 2 3

12 Legs 3 0 2

13 Head 2 4 3

14 Position 4 4 3

14.1. Back, loin 1 1 0

15 Details (clothing, ornaments, items) 29 26 21

POSTURE (Question 4: What is your posture? 0 0 0

16 Crouched down 0 0 2

16.1. Stretched legs 0 2 0

17 Bent knees 0 0 3

205

Facilitating Accessibility: A Study on Innovative Didactic Materials to Generate…
DOI: http://dx.doi.org/10.5772/intechopen.97796



didactic models such as these is intended to be transferable to support how other
disabled individuals can derive educational and esthetic responses to art, given the
inclusive use intended for the models.

Educators will all appreciate that even people who have full use of all their senses
can also benefit from these models by deepening their understanding of a piece of
visual art through encouraging increased engagement with senses other than the
eyes.

The experts have considered the models to be an adequate representation of the
pictorial works. They have emphasized that the scene depicted in each of the mock-
ups is sufficiently representative of the paintings they were designed to depict, that
key details can be discerned, in order to recognize the figures depicted in the
paintings, and even the historical context or artistic period. They have expressed
positive feedback in their assessments, for example that the didactic models are
beautiful, original and practical. In addition, they have highlighted that models are
pleasant to touch and are of an optimal size for the purpose of being use as an
educational tool to teach an appreciation and understanding of visual art.

Likewise, the experts have highlighted that it is a useful material for the knowl-
edge of paintings for people with visual disabilities since they can touch the main
conceptual elements.

Regarding the improvements that they have indicated, they emphasize that a
help of an explanation is necessary to understand the table. Appropriate narrations
adapted to the educational level, in the sense of the materials proposed by Monegal
[13]. They also require the use of color in the figures and the scene to be as close to
the painting as possible.

At this point, it must be considered that an artistic reproduction of the pictorial
work is not intended, which is far from the didactic objectives, but only an accessi-
ble 3D representation. This material aims to be inclusive, following qualitative
characteristics such as those indicated by Graeme et al. [11], that is, usable for
curricular adaptations of specific students, but for all others and of practical way in
the classroom.

They could be used in the museum field, since they comply with the Cioppi [22]
guidelines on accessibility to visual impairment, being extrapolated to other char-
acteristics, such as intellectual disability, the elderly, attention disorder, etc. And in
the educational field, they could be used, since they meet the characteristics of
optimal teaching materials [15].

The narratives should be improved to make them understandable to any student.
Following recommendations such as those of Salzhauer et al., [12] and D’Aveni [23]
regarding visual descriptions of works of art. It would be necessary to include a
tactile guide to explore the models with the hands, accompanied by a narration that
refers to the main elements of the works. Thus, it would work for anyone, regard-
less of their characteristics and would follow the “design for all” of the Stockholm
declaration. Some research about it can be found in Carpio et al. [24].

With this study a descriptive analysis of the opinions of experts on the use of
models for the pictorial perception has been carried out, facilitating the learning of
contents and accessibility. With this first study, the models will be prepared, and a
second qualitative study will begin on the emotions that the learning of the pictorial
works involved provokes.

The present study might represens a step toward improving the quality of life
for the target group, allowing the visually-impaired to access visual realm of art and
to respond to it on esthetic and emotional levels. Educators will all appreciate It as it
helps to create a more inclusive learning environment, where the academic, physi-
cal, emotional, and social needs of learners, including those with disabilities, are
addressed. It is highlighted the importance of experiencing the emotions that the
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learning of the pictorial works provokes in visually impaired individuals in fostering
emotional wellbeing in visual handicapped persons.
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A. Appendix

TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

2 Unpleasant touch 1 0 0

3 Lasted 0 1 0

4 Soft touch 3 2 4

5 Rough 3 0 2

6 Different textures 6 1 1

6.1. Same texture throughout the figure 2 0 0

6.2. Texture makes discrimination difficult 0 0 3

6.3. Rough 0 2 0

6.4. Very good 8 1 1

DISCRIMINATION FIGURE (Question 2: Can you recognize or discriminate
something?)

0 0 0

7 You can discriminate parts of the figure 8 0 4

7.1. Difficult to perceive different parts in the figure 4 0 4

8 The whole figure is recognized 4 5 1

9 Associate similar figures 2 2 0

9.1. Recognize / discriminate various shapes 2 5 2

10 Recognize something unpleasant 2 2 0

PARTS-DETAILS (Question 3: What parts and details of the figure do you
perceive?)

0 0 0

11 arms 2 2 3

12 Legs 3 0 2

13 Head 2 4 3

14 Position 4 4 3

14.1. Back, loin 1 1 0

15 Details (clothing, ornaments, items) 29 26 21

POSTURE (Question 4: What is your posture? 0 0 0

16 Crouched down 0 0 2

16.1. Stretched legs 0 2 0

17 Bent knees 0 0 3
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TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

REPRESENTATION (Question 5: what does it represent? (Person, animal,
thing)

0 0 0

18 Woman 1 0 1

19 Man 0 1 2

19.1 Moving 2 0 5

19.2. Difference Man and woman 0 0 3

19.3 Animal (suitable according to the picture) 0 3 0

19.4 Plant (suitable according to the chart) 0 0 2

19.5 Thing (suitable object, according to the picture) 6 2 1

FIGURE SIZE (Question 6: What do you think about the size of the figures?) 0 0 0

20 Big 2 0 0

21 Medium 0 0 1

22 Little 1 0 2

23 Thin 1 0 0

24 Thick 0 1 0

25 Robust 2 0 0

25.1. High 2 0 0

25.2. Suitable 2 6 1

25.3. Different sizes 4 5 0

MODEL DISCRIMINATION (Question 8: Touch the model and say
impressions)

0 0 0

26 Figures and parts can be discriminated 5 1 1

27 The whole figure is recognized 2 4 1

27.1. Same material 1 0 1

27.2 Different material 2 0 0

27.3. Different figures 0 0 1

27.4. It is necessary to receive guidelines to follow an order 1 0 11

27.5. Parts of the figure difficult to recognize 2 0 0

MODEL PERSPECTIVE (Question 9: Do you see different planes?) 0 0 0

28 Elements far (small) 5 3 0

29 Items close (large) 5 4 2

30 Different planes differ in space 6 5 1

30.1. Use figures to represent / differentiate perspective 1 4 0

30.2. Perspective is not appreciated 2 0 0

30.3. Relies on texture to represent perspective (gentle river, rugged
mountains)

1 1 0

BOX REPRESENTATION (Question 10: Give us your opinion on whether it
adequately represents the content of the box)

0 0 0

31 Suitable characters 0 4 5

32 Enough characters 1 2 6
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TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

33 Details to know the time (clothes, wrinkles, ties) 6 6 9

3. 4 Details for character differences (dresses, accessories such as hat, ties,
etc.)

eleven 2 6

35 Hairstyle 0 0 3

36 Represent the scene 2 18 3

36.1. Approaches the context where this work was created 2 4 0

MODEL DISTRIBUTION (Question 11: Give us your opinion about the
distribution of the figures in the scene)

0 0 0

37 Elongate 1 0 0

38 Narrow 1 0 0

39 Depth 1 0 0

40 More characters 0 4 0

41 Less characters 2 0 0

41.1 Suitable characters 7 4 2

41.2 Adequate (the distribution) 1 3 3

41.3 Different (distribution) 2 0 0

APPRECIATIONS IMPROVEMENT (Question 12: Give us suggestions for the
use and improvement of the model)

0 0 0

42 Well ok… 13 14 14

43 Bad, inappropriate 7 1 5

44 Regular / Confusing 1 1 0

45 Bizarre 1 0 4

45.1. Surreal 2 0 0

45.2. Interpretation of the subjective picture 1 0 0

46 Dramatic 5 0 0

46.1. Difficult to understand / recognize 7 2 11

46.2. Good box to explain perspective / proper 4 0 1

46.3. Meaning of the box 9 0 0

46.4. Recognize the process of making the model 3 0 0

46.5. Knowledge of the blind 6 2 6

46.6. Appreciations that the table does not have 4 1 1

46.7. Type of material used 8 0 2

46.8 Details (of the model) 0 1 2

MODEL SIZE (Question 13, what do you think of the size?) 0 0 0

47 Big 0 0 1

48 Medium 2 1 1

49 Little 1 0 0

49.1. Different sizes 2 1 0

49.2. Appropriate size 1 0 0

207

Facilitating Accessibility: A Study on Innovative Didactic Materials to Generate…
DOI: http://dx.doi.org/10.5772/intechopen.97796



TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

REPRESENTATION (Question 5: what does it represent? (Person, animal,
thing)

0 0 0

18 Woman 1 0 1

19 Man 0 1 2

19.1 Moving 2 0 5

19.2. Difference Man and woman 0 0 3

19.3 Animal (suitable according to the picture) 0 3 0

19.4 Plant (suitable according to the chart) 0 0 2

19.5 Thing (suitable object, according to the picture) 6 2 1

FIGURE SIZE (Question 6: What do you think about the size of the figures?) 0 0 0

20 Big 2 0 0

21 Medium 0 0 1

22 Little 1 0 2

23 Thin 1 0 0

24 Thick 0 1 0

25 Robust 2 0 0

25.1. High 2 0 0

25.2. Suitable 2 6 1

25.3. Different sizes 4 5 0

MODEL DISCRIMINATION (Question 8: Touch the model and say
impressions)

0 0 0

26 Figures and parts can be discriminated 5 1 1

27 The whole figure is recognized 2 4 1

27.1. Same material 1 0 1

27.2 Different material 2 0 0

27.3. Different figures 0 0 1

27.4. It is necessary to receive guidelines to follow an order 1 0 11

27.5. Parts of the figure difficult to recognize 2 0 0

MODEL PERSPECTIVE (Question 9: Do you see different planes?) 0 0 0

28 Elements far (small) 5 3 0

29 Items close (large) 5 4 2

30 Different planes differ in space 6 5 1

30.1. Use figures to represent / differentiate perspective 1 4 0

30.2. Perspective is not appreciated 2 0 0

30.3. Relies on texture to represent perspective (gentle river, rugged
mountains)

1 1 0

BOX REPRESENTATION (Question 10: Give us your opinion on whether it
adequately represents the content of the box)

0 0 0

31 Suitable characters 0 4 5

32 Enough characters 1 2 6

206

The Science of Emotional Intelligence

TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

33 Details to know the time (clothes, wrinkles, ties) 6 6 9

3. 4 Details for character differences (dresses, accessories such as hat, ties,
etc.)

eleven 2 6

35 Hairstyle 0 0 3

36 Represent the scene 2 18 3

36.1. Approaches the context where this work was created 2 4 0

MODEL DISTRIBUTION (Question 11: Give us your opinion about the
distribution of the figures in the scene)

0 0 0

37 Elongate 1 0 0

38 Narrow 1 0 0

39 Depth 1 0 0

40 More characters 0 4 0

41 Less characters 2 0 0

41.1 Suitable characters 7 4 2

41.2 Adequate (the distribution) 1 3 3

41.3 Different (distribution) 2 0 0

APPRECIATIONS IMPROVEMENT (Question 12: Give us suggestions for the
use and improvement of the model)

0 0 0

42 Well ok… 13 14 14

43 Bad, inappropriate 7 1 5

44 Regular / Confusing 1 1 0

45 Bizarre 1 0 4

45.1. Surreal 2 0 0

45.2. Interpretation of the subjective picture 1 0 0

46 Dramatic 5 0 0

46.1. Difficult to understand / recognize 7 2 11

46.2. Good box to explain perspective / proper 4 0 1

46.3. Meaning of the box 9 0 0

46.4. Recognize the process of making the model 3 0 0

46.5. Knowledge of the blind 6 2 6

46.6. Appreciations that the table does not have 4 1 1

46.7. Type of material used 8 0 2

46.8 Details (of the model) 0 1 2

MODEL SIZE (Question 13, what do you think of the size?) 0 0 0

47 Big 0 0 1

48 Medium 2 1 1

49 Little 1 0 0

49.1. Different sizes 2 1 0

49.2. Appropriate size 1 0 0

207

Facilitating Accessibility: A Study on Innovative Didactic Materials to Generate…
DOI: http://dx.doi.org/10.5772/intechopen.97796



Author details

Carmen Carpio de los Pinos1* and Arturo Galán González2

1 University of Castilla-La Mancha, Toledo, Spain

2 National University of Distance Education, Madrid, Spain

*Address all correspondence to: carmen.carpio@uclm.es

© 2021 TheAuthor(s). Licensee IntechOpen. This chapter is distributed under the terms
of theCreativeCommonsAttribution License (http://creativecommons.org/licenses/
by/3.0),which permits unrestricted use, distribution, and reproduction in anymedium,
provided the original work is properly cited.

TOUCH FIGURE (Question 1: Touch this figure and tell me how it feels to
you)

DALI VEL GOYA

1 Nice touch 8 7 7

49.3. Similar sizes 1 0 0

TOUCH MODEL (Question 14: what do you think of touch?) 0 0 0

56. Soft 2 1 1

fifty. Rough 0 1 0

51. Rough 1 0 0

52. Lasted 0 1 0

53. Soft. 3 2 2

54. Nice 4 1 5

55. Unpleasant 1 0 0

55.1 Different textures are perceived 1 6 0

56. Other uses of the box 2 0 0

57. Explanation help to understand the picture 0 13 8

58. Appreciations (in general or in relation to the model) 1 17 7

Table A1.
Open interview questions and categories extracted. Frequency of responses in the Dalí, Velázquez and Goya
model, and the total.
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