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Abstract: Emotional intelligence is intrinsically associated with the ability to understand, manage,
and express feelings and deal with other people’s emotions. This competence is essential for the
formation, development, and maintenance of personal and professional relationships. Furthermore,
emotional intelligence can be extensively worked out and developed over time, which allows each
individual to become a better professional. Nevertheless, the perception that higher education
students have about the importance of emotional intelligence remains residual and there are few
contexts that allow them to develop emotional intelligence skills. In this sense, this study proposes
the use of a serious game to assess and develop emotional intelligence skills in the context of an
entrepreneurship discipline attended by multidisciplinary students from the courses of management
and computer engineering. The performance of students is measured and discussed considering a
mixed methods approach. The findings indicate the existence of a correlation between the player’s
emotional intelligence skills and his performance in the game, and this occurrence is common to
students regardless of their course, gender, age, and number of years of professional experience.
The study also explores the importance of emotional intelligence considering the distinct profile
of students.

Keywords: emotional intelligence; serious game; FLIGBY; flow; game-based learning; academic
assessment; mixed methods

1. Introduction

Games are an integral part of the civilization and have always been a very popular form of
entertainment among the public of all ages, although they are more related to children and young
people. In different cultures, games are also an essential activity used as a teaching strategy [1].
Currently, many games are developed precisely with the purpose of helping the teaching of some
specific theme, that is, learning is the focus on the development of concepts, skills, techniques, etc. [2–4].
In this case, the game becomes serious by including these elements.

For the authors in Reference [5], serious games are games that do not present entertainment as
a primary goal. Reference [6] states serious games should offer scientific and social knowledge to
students and professionals, thereby improving the skills and techniques through virtual activities.
Serious games have the purpose of learning and changing behavior, and should be based on three
elements: purpose, content, and design [7]. Serious games are highly interactive and motivating
products. When playing a game, a series of events is generated from the delineation of a narrative and
trigger emotions, pleasures and unique challenges, for the exploration of this narrative. The intrinsic
motivation for the use of serious games depends on multiple factors [8–10]: (i) autonomy and control;
(ii) immediate feedback; (iii) learn from the mistakes; (iv) collaboration and/or competition between
players; (v) flexibility of the proposed challenges; and (vi) increased motivation through the challenges
posed to the player.
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Game-Based Learning (GBL) is a pedagogical methodology that focuses on the design,
development, and application of games in education. GBL is part of the general concept of serious
games and has been used successfully in several areas such as health, planning, or management [11–13].
In this sense, it is important to explore the adoption of serious games in new areas that have been
minimally explored, namely in the development of emotional intelligence (EI) skills among higher
education students. EI is defined as the ability to identify and manage one’s own emotions and those of
others [14]. With regard to the study in Reference [15], EI is more important than cognitive intelligence,
and is one of the key factors for personal and professional success. Therefore, the aim of this study was
twofold: (i) to explore the association level between the performance of the students in the emotional
intelligence dimension and their final academic performance in the discipline of entrepreneurship;
and (ii) to assess the relevance of contextual variables (i.e., course, gender, age, and years of professional
experience) in the students’ performance in the “emotional intelligence” component. The manuscript
is organized as follows: initially, a theoretical contextualization on the relevance of EI and on processes
to assess and evaluate the player’s performance in serious games is given. The materials and methods
used in this study are then presented, followed by the results and discussion on their relevance to the
scientific community. Finally, the main conclusions of the study are listed and some items for future
work are suggested.

1.1. The Relevance of Emotional Intelligence

The concept of EI aggregates two fundamental ideas: that emotions can make thought more
intelligent and that a person can think intelligently about emotions [16]. EI is understood as a
set of skills related to the perception, expression, and regulation of emotions in oneself and in
others, as well as the use of these skills to motivate, plan, and achieve goals in life [16]. In the
study conducted in Reference [16], the EI is explained by means of a system of four organized
components: (i) perception, evaluation, and expression of emotion; (ii) emotion as a thought facilitator;
(iii) understanding and analysis of emotions and use of emotional knowledge; and (iv) reflective
control of emotions to promote emotional and intellectual growth. Exploring these dimensions facilitate
the understanding that EI is both interpersonal and intrapersonal. Interpersonal, when referring to
interactions between individuals, perceive emotions in others, manage the emotions of others in social
exchanges. Interpersonal, when referring to the individual himself, the way in which he/she recognizes
and processes emotional information, and how this affects his/her thoughts and behaviors.

Goleman’s theory on EI reveals that emotions influence people’s lives and can contribute to good
interpersonal relationships [14]. The book in [14], considers that emotionally balanced people have
more opportunities to become leaders, than the individuals who present high values of Intelligence
Quotient (IQ). In this sense, it is possible to infer that IQ alone is not enough for success. In fact,
Goleman’s study suggests that almost 90% of the skills needed for professional success are emotional
and social [14]. Goleman, in his research on 200 multinational companies, found that effective leaders
are destined for a high degree of EI. Therefore, without EI, managers can have excellent training,
an incisive mind, and an inexhaustible source of good ideas, but they will not become a great leader [17].

Another well-known model was proposed by Bar-On, in which EI is seen as a composed model.
Bar-On’s non-cognitive model looks at emotional intelligence as a set of social skills, non-cognitive skills,
and competencies that influence the ability to be successful in dealing with environmental demands
and pressures [18]. According to this model, EI is a set of non-cognitive abilities, knowledge,
interrelated emotional and social skills that determine how effectively individuals understand and
express themselves, as well as understand others and relate to them, and deal with the demands and
pressure of daily life to be successful [18].

Furthermore, the measurement instruments for evaluating EI that have been developed in the
market are subject to discussion among researchers. There are several measures of EI that allow
exploring the psychometric characteristics of individuals. The content of EI tests varies according to
the different theoretical interpretations and conceptualizations. In [19], these tests are divided into
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two groups: those that derive from self-portraits of daily behaviors (trait emotional intelligence) and
those that depend on objective performance in controlled experimental situations (ability emotional
intelligence). The former asks the individual to report on his own emotions caused by different
situations and, therefore, the individual progressively tests his level of EI. The latter asks the individual
to solve tasks related to the recognition of their own emotions and other people’s, and to identify
socially appropriate responses. The performance measures enable an external evaluation of the
performance and minimize the potential occurrences of biased responses [20]. In the performance
measures, the construction criteria are identical to the capacity tests, while in the self-report model,
the construction criteria are similar to those of the personality tests [19].

1.2. Performance Assessment in Serious Games

The process of collecting data, measuring, and evaluating performance is often neglected in
serious games. In [21], this situation can affect the motivation of the learning process and consequently
the efficiency of the game. In this sense, it is important that serious games include objective and broad
criteria on the process of measuring the player’s performance. Furthermore, immediate feedback is
another essential element for the player to feel in control of the game. The study in Reference [22]
emphasizes the necessity that serious games provide immediate feedback throughout the training
and in the end, to reinforce the successes and correct the errors. The model proposed in [23] includes
both evaluation criteria and feedback. The evaluation criteria should include: (i) several types of
performance evaluation (e.g., diagnostic, formative, self-evaluation); (ii) evaluation tools based on
well-defined objectives; (iii) continuous measurements and evaluations of the process; (iv) evaluation
of the training program; and (v) the dimensions of human errors. On the other side, feedback criteria
should include: (i) immediate feedback throughout the training and in the end; (ii) reinforce extrinsic
motivation with verbal or tangible rewards (e.g., scoring, positive feedback); (iii) attribute successes
and failures to the player; (iv) reinforce the player’s success in completing a task; and (v) unexpected
rewards in order to foster player engagement.

Serious games can include multiple assessment elements. The study in [24] demonstrates that
the process of evaluating a player’s performance can include two perspectives: (i) the pedagogical
aims (i.e., formative, and summative) and the implementation site (i.e., inside, and externally).
Formative assessment is carried out throughout the process, in all learning situations, on each objective.
Therefore, the formative assessment identifies situations of poorly achieved learning and informs about
corrective measures to be taken. Summative assessment makes it possible to carry out an analysis of
the competencies acquired by the students at the end of the training. In addition, one of the objectives
of summative assessment is the serialization of students and, therefore, there is a classification of
students’ performance. Whatever the scales, the classification should be made explicit to the students
and the reasons for choosing a particular scale should be discussed. Summative assessment proves to
be a relevant instrument in decision making, and allows for the comparison of the overall results of
training programs applied to similar or different groups of learners [25,26].

The assessment of the player’s performance can be done after the player has completed the game
or embedded in the game itself. Assessment after learning in a GBL environment is focused on the
identification and evaluation of outcomes. This approach is typically built through questionnaires
or structured or semi-structured interviews. One of the advantages of this approach is to enable the
comparison of the player’s individual learning outcome to other players or experts [27]. However,
this approach does not allow drawing conclusions on the cause of a possible incorrect result and does
not allow obtaining instant feedback [27]. Another alternative is to define a process of evaluation of the
player’s performance while he/she is playing. Several benefits are pointed out in this approach namely:
(i) detailed insights into underlying learning processes; (ii) allows tracking motivational, emotional,
and meta-cognitive characteristics of the player; and (iii) gives immediate feedback on the player’s
actions [27,28]. Finally, this approach also allows building an adaptive game environment according
to the actions and difficulties experienced by the player [29,30]. In this situation, the game would be
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customized according to the actions taken by the player and the player’s learning would necessarily
be individualized.

2. Materials and Methods

2.1. Instruments

The FLIGBY serious game was used in the process of developing and assessing ability emotional
intelligence skills. FLIGBY is based on the Flow theory, a core concept in positive psychology.
FLIGBY allows players through an immersive and dynamic environment to apply the theoretical
concepts of Flow into daily management practices [31]. One of the fundamental objectives of this game
is to create a business environment conducive to teamwork, in which all employees feel involved and
committed to the mission of the company.

The concept of Flow theory was proposed by Professor Mihaly Csikszentmihalyi [32]. In his
research, it became clear that there are common elements that allow people to achieve a state of absolute
focus even if they have different professions, characteristics, and cultures. In a state of Flow, there is
total involvement of the person in what he/she does, a sense of serenity and motivation that allows him
to work without having a sense of losing time [32]. The main conditions that favor the state of Flow
are: (i) a work environment is to have clear and defined objectives, (ii) established rules, (iii) challenges
according to the person’s skills, as well as (iv) feedback and encouragement on the performed work [32].
Therefore, understanding Flow can make a positive contribution to the organizational environment,
since this condition promotes better performance and produces commitment and motivation both
individually and in teams.

According to [33,34], Flow contributes to: (i) increase the individual’s emotional, cognitive and
social capacity; (ii) increase employee performance; and (iii) increase motivation, sense of engagement,
and perception of personal growth. Results from the study in [35] allow us to identify that there is a
strong correlation between Flow and the development of competencies. In fact, when an individual is
in the state of Flow, he or she will also be working to develop excellence in the activity he or she is
performing. However, for an individual to be in the Flow state, the degree of challenge offered by the
activity must be compatible with the person’s current level of competence. Consequently, when the
competence increases, the challenge will also need to increase in order for Flow to continue to be
generated. This situation allows the creation of a virtuous bond in which the challenge and competence
gradually increase.

At FLIGBY, the player has the double challenge of managing a company in the wine area and
achieving a state of harmony and collaboration among the company’s employees. FLIGBY is composed
of 21 scenarios, which take approximately 7–9 h to complete. Throughout the game, the player makes
approximately 150 decisions that affect the performance and motivation of each employee. In fact,
there is gradual learning of the payer along the game, and in the fourth scenario, the player has the
possibility to return to the beginning of the game. Approximately 75% of the players took this decision,
which means that there was a perception that some wrong decisions were made in the early scenarios.
Furthermore, MR. FLIGBY’s role is fundamental in the game. He assumes the role of virtual coaching
and gives feedback on the player’s performance. Achieving the state of Flow, whether individual or
collective, is challenging as players have very different personalities. In fact, the state of Flow can be
achieved in two ways: by making decisions that affect colleagues so that each of them individually can
achieve the state of Flow; or by adjusting decisions and promoting a favorable corporate atmosphere
for the team’s Flow.

The interface of FLIGBY is very appealing and interactive, in which the player interacts with the
various characters of the game. The player has to make several decisions over the 23 scenes offered by
the game. After the completion of each level, the Mr. FLIGBY character, who assumes the position of
coaching, gives feedback on the actions of the player in the game. This feedback is relevant for the
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player to reflect on the decisions made, seeking with this that the player goes progressively learning
throughout the game.

2.2. Sample

The FLIGBY serious game was adopted in the context of the entrepreneurship discipline.
This discipline is attended by multidisciplinary students from the undergraduate courses of
Management and Computer Engineering. In order to allow the attendance of all students,
particularly those that are working, two classes were created: one during the 14:30–17:30 slot
and the other during the 20:00–23:00 slot. The discipline of entrepreneurship presents an ideal scenario
for the use of FLIGBY, because from the use of this game students can test various scenarios of
management of an organization. Furthermore, one of the determining factors for the success of the
entrepreneur is the development of their EI [36,37]. Therefore, as in other areas of business activity,
emotional competence is a relevant factor to define between the success and failure of an entrepreneur.
According to [38], one of the first steps to conquer EI is to go through a process of self-knowledge that
will help the individual to better understand their strengths and weaknesses. In fact, admitting one’s
own limitations is a sign of maturity in any relationship, especially in the professional environment.
The use of FLIGBY will allow students to recognize their own skills and limitations and, through it,
deal more easily with their own emotions, eliminating negative reactions and seeking new forms of
interaction with people.

A total of 51 students were initially expected in the sample. However, two did not complete the
game by dropping out. In this sense, the considered sample included data from 49 students. Table 1
presents descriptive statistics of the sample’s elements, considering the course, gender, age, and years of
professional experience of students. The majority of the students came from the computer engineering
course and are males. This situation is mainly accentuated by the existence of only four females in the
computer engineering course. More than 75% of the students are under 35 years of age. Although ~43%
of the students had no work experience, there was a wide dispersion of years of experience. This situation
is evidenced in the histogram shown in Figure 1. The students’ professional experience focuses mainly
on secretarial, logistics, programming, and systems administration. It should be noted that the majority
of the students who attended the entrepreneurship discipline were simultaneously working in the
labor market.

Table 1. Sample descriptive analysis.

Dimension Absolute Frequency Relative Frequency

Course
Management 18 0.3673

Computer Engineering 31 0.6327
Gender

Male 36 0.7347
Female 13 0.2653

Age
[18, 25] 24 0.4898
[25, 35] 14 0.2857
[35, 45] 8 0.1633
[45, 55] 3 0.0612

Years of professional experience
0 21 0.4286

[1, 5] 10 0.2041
[5, 10] 12 0.2449
≥10 6 0.1224
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2.3. Research Design

In the development of this study, mixed methods were adopted through a triangulation design
approach. According to [39,40], this approach allows the simultaneous use of quantitative and
qualitative methods in the exploration of distinct but complementary information on the same topic.
For this purpose, the quantitative data were collected in the first instance, and the collected qualitative
data served to complement the information previously compiled.

The quantitative data were obtained using the Master Analytics Profiler (MAP) provided by FLIGBY.
Player performance is measured considering 29 key performance indicators (e.g., active listening,
analytical skills, business-oriented thinking, feedback, emotional intelligence, etc.). Precisely one of the
measured indicators is the “emotional intelligence” dimension, that in the game is assessed considering
the player’s ability and readiness to perceive, express, and regulate emotions in oneself and in others.
Each one of the eight characters of the game has distinct functions in the company and personalities
that are often conflicting and incompatible. Table 2 presents a summary of the functions of each of
these characters.

Table 2. Characters in the FLIGBY game.

Name Function

Bob Turul Owner of the winery. Responsible for hiring the CEO (i.e., the
player’s character).

Ellen McMason Tasting room and hospitality manager. At the winery for 35+
years.

Joe Salleri Public relations and events manager. He is Bob’s nephew.

Larry Turul Assistant vineyard manager and assistant wine maker. He is
Bob’s grandson.

Jen Goodwin Executive assistant and back-office manager.

Rebecca Saber Sales manager. Responsible for planning, directing and
coordinating activities related to the sale of products.

Chris Strictland Vineyard manager. Responsible for growing the grapes.

Alex Davenport Chief winemaker. At the winery for over 20 years.
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Qualitative data were obtained through a semi-structured group interview that was conducted
after the game’s conclusion. This interview was audio-recorded and took place in the classroom
and lasted approximately 60 min. All participant students gave their informed consent for inclusion
before they participated in the study. Only two students that played FLIGBY did not participate in the
interview group due to illness. This approach allowed greater interaction between all students and the
teacher, rather than the alternative of using individual interviews. At the time of the semi-structured
interview, the students already had information about their final assessment in the game considering the
29 key performance indicators provided by FLIGBY, which also includes assessment in the “emotional
intelligence” dimension. The semi-structured interview is characterized by the existence of a previously
prepared script that serves as a guideline for the development of the interview [41]. According to [42],
this approach allows the in depth exploration of a theme and introducing new issues according to the
comments and feedback collected by the interviewees. In [42], this approach is especially recommended
for interviews with groups, and therefore its adoption is adjustable in the context of a classroom
in which the students were present to attend the discipline of entrepreneurship. Table 3 presents
the structure of the semi-structured interview. Three dimensions were considered: (i) background;
(ii) assessment; and (iii) forecast. The background dimension seeks to understand the students’ current
knowledge about EI; the assessment dimension analyzes the students’ perception of their performance
in the FLIGBY game; and the forecast dimension intends to explore the impact that emotional skills
may have on students’ careers.

Table 3. Questions for semi-structured interview.

Dimension Question

Background Do you know the concept of EI?
What is the relevance of EI on your academic and professional life?

Assessment
How do you look at your performance in “EI” variable?
What situations in the game had the greatest impact on your performance?

Forecast
Do you consider that your EI skills have been improved during the game?
What impact will the EI skills have on your career?

3. Results

3.1. Quantitative Analysis

The IBM SPSS Statistics V.21 was used in the statistical analysis of FLIGBY’s prospective quantitative
data. The IBM SPSS software allows statistical analysis of data considering several quantitative
methods of descriptive analysis, regression, and inferential statistics. First, a reliability analysis
considering the data obtained from the MAP was performed (Table 4). For that, four reliability
functions were considered: (i) Cronbach’s Alpha; (ii) Cronbach’s Alpha Based on Standardized
Items; (iii) Spearman-Brown Coefficient; and (iv) Guttman Split-Half Coefficient. Stapleton et al. [43]
considered it essential to evaluate the lower limit of the internal consistency of a group of variables or
items, and this value must be higher than 0.7 to determine accurately which variables are included in
the internal consistency analysis.

Table 4. Reliability analysis.

Cronbach’s Alpha Cronbach’s Alpha Based on
Standardized Items

Spearman-Brown
Coefficient

Guttman Split-Half
Coefficient

0.929 0.935 0.952 0.949

Table 5 provides an analysis of the sample data considering several statistical indicators such
as mean, median, mode, standard deviation, skewness, kurtosis, percentiles, and range. The results
indicate that the sample has negative asymmetry, i.e., there is a higher concentration of values in the
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upper part of the sample (Figure 2). Comparing this result with the average performance of students
in all 29 key performance indicators of FLIGBY, some relevant oscillations can be observed: (i) the
asymmetry of the behavior of the two indicators is opposite; (ii) the students’ performance in EI
dimension is higher than the average of the other dimensions; and (iii) there is a greater dispersion and
range of results in the EI dimension. It is also pertinent to explore whether the students’ performance in
the game was different from the benchmark that includes data from undergraduate and post-graduate
students from several worldwide institutions. The performance of the students in the emotional
intelligence dimension aligned with the benchmark (mean = 72). In contrast, the performance of
students in this sample (mean = 63.99), considering the other dimensions, was lower when compared
to the benchmark (mean = 67).

Table 5. Statistical analysis of sample data.

Statistic Emotional Intelligence Dimension All Dimensions

Mean 71.96 63.99
Median 73.00 63.75
Mode 77 60

Std. deviation 8.352 6.109
Skewness −0.332 −0.082

Std. error of skewness 0.340 0.340
Kurtosis −0.529 0.013

Std. error of kurtosis 0.668 0.668
Minimum 55 50.08
Maximum 90 77.90

Percentiles 25 66.00 60.53
Percentiles 50 73.00 63.75
Percentiles 75 78.00 68.45
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A linear regression analysis was also performed between the independent variable “emotional
intelligence” and the dependent variable “students’ final score” considering all the dimensions of
MAP. Table 6 shows the R value, R Square, Adjusted R Square, and Std. Error of the Estimate. There is
a significant correlation between the two variables under study (i.e., R = 0.808), in which 65.3% of
the variance is explained by the model. However, there is 34.7% of the regression variance that
does not depend on the variables under study. In addition, the p-value was calculated to explore
whether there is a significant difference between the mean of both groups (i.e., emotional intelligence
dimension, and all dimensions). A significance level of 0.05 was adopted. The p-value of the sample is
below 1 × 10−3, which indicates that there were significant differences in the mean between the two
groups. This result indicates that the performance of students in emotional intelligence dimension is a
determining factor in the final assessment of students in the game. In this context, we can also infer
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that the students who perform best in emotional intelligence dimension are also those who perform
best in other MAP dimensions.

Table 6. Linear regression.

R R Square Adjusted R Square Std. Error of the Estimate

0.808 0.653 0.645 3.6388

Finally, an ANOVA analysis was performed to assess the importance of the four dimensions
identified in Table 1 (i.e., course, gender, age, and years of professional experience) in the students’
performance in the “emotional intelligence” component. For this purpose, a significance level of 0.05
was adopted. The null hypothesis states that all population means (factor level averages) are equal,
while the alternative hypothesis states that at least one is different. The results in Table 7 indicate that the
variance of the sample elements is homogeneous and none of the considered dimensions is statistically
relevant in the behavior of students’ performance in the “emotional intelligence” component.

Table 7. ANOVA analysis.

Dimension Levene Statistic Sig Brown–Forsythe Sig F Sig

Course 0.367 0.548 1.617 0.211 1.493 0.228
Gender 0.277 0.601 0.356 0.557 0.357 0.553

Age 1.354 0.269 0.673 0.583 0.803 0.499
Years of prof. exp. 0.522 0.670 1.132 0.356 1.320 0.280

3.2. Qualitative Analysis

One of the most widespread methods for analyzing the outcomes of a semi-structured interview is
by conducting a thematic analysis. There are several forms of structuring and synthesizing qualitative
data, and in this study we adopted the model proposed by [44], in which the process is decomposed
into six phases: (i) familiarizing the researcher with the background theory; (ii) generating initial codes;
(iii) search for themes considering the various codes generated in the previous step; (iv) revision of
the themes and refinement of the model; (v) final definition of the themes; and (vi) writing the report.
Table 8 shows a correspondence between the dimensions established in Table 3 and the results obtained
from the thematic analysis process.

Table 8. Results of the thematic analysis process.

Dimension Final Themes

Background

Wrong concept of EI
Confusing terminology
Relevance in the academic context is not clear
Relevance in professional life is clear
Concrete examples of the importance of EI in professional life

Assessment

Performance was very positive
Performance was increased through the several scenarios
Heterogeneous identification with the characters in the game.
Challenge level posed by each character was not homogeneous

Forecast
Consensus on development EI skills
The impact may be high, although difficult to be quantified
Students with professional experience see greater practical applicability in the
short-term
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4. Discussion

EI proved to be a topic still little known by students, especially by the students without professional
experience. Two misconceptions emerged associated with this theme: (i) on the one hand, EI was
perceived as an innate ability that did not require development; and (ii) on the other hand, EI was
perceived as a concept with little practical applicability. This incorrect perception was higher among
students without professional experience and common to both courses.

Overall, students experienced some difficulties in identifying the advantages of EI in their
academic life. The interaction between classmates is mainly based on friendly relationships. One of
the students points out: “the choice of the elements in group work is mainly based on the friendship
between colleagues, available time and geographical proximity” (student of the computer engineering
course). In fact, EI becomes even more relevant when we have to work in teams where we cannot
choose their members or when our business duties force us to work and interact with people with very
heterogeneous personalities. In these situations, high EI can be a determining factor for success in
the job market. The study conducted in [45] emphasizes that people with higher EI present higher
satisfaction from positive experiences and lower dissatisfaction from negative experiences.

The use of FLIGBY allows the assessment of students’ performance considering multiple
dimensions. In the game, formative and summative elements are incorporated which, on the one hand,
provide feedback on the decisions made by the player and, on the other hand, allow measuring and
comparing the students’ performance. In fact, as mentioned in [22], immediate feedback is essential for
reinforcing the success and correcting the errors. The assessment of EI skills in FLIGBY is performed
through the use of performance measures. According to [20], this approach is preferable for use in
self-evaluation reports, because it allows a more rigorous and complete external evaluation and avoids
biased analysis.

The students’ performance in the “emotional intelligence” component was higher than the average
of the 29 components considered in the MAP. Despite this, there was a greater dispersion of the results
in the emotional intelligence component, with a wider range of results than those recorded in the
average of the other 29 dimensions of MAP. This situation indicates that there were students with
a very positive performance (maximum value obtained was 90), but also students who felt much
more difficulties (minimum value equal to 55). This situation is pertinent in highlighting that the
development of emotional skills is a field in which many students experience difficulties and have
a lack of knowledge. Developing the ability to manage emotions and filter stressful stimuli is of
utmost importance for students immediately in the school context, but also in the future in their
professional context.

Our findings also indicate a significant correlation between students’ performance in the game and
their score in “emotional intelligence” skill, in such a way that a good performance in this component
originates, in 65.3% of the occurrences, a higher final score. The use of serious games in the development
of emotional intelligence skills is an innovative area and, consequently, it is not possible to compare the
findings with other studies in this field. Nevertheless, it is important to highlight the findings obtained
in [46], which established a correlation between students’ EI and their academic performance. It is not
possible to directly infer a relationship between the academic performance and a good performance in
the serious game, but it is possible to explore the use of serious games in the development of emotional
skills that, along the academic and professional path of students, may be important for their career.
W also found that the performance of students in the game is independent of their course, gender, age,
and number of years of professional experience. This situation is relevant because, although students
with professional experience had a greater perception of the importance of EI, its final score in this
component was not significantly different.

Despite the students’ positive results in the “emotional intelligence” component, they expressed
difficulties in interacting with the characters of the game. In these situations, EI is even more decisive.
Hence, several students have indicated that they have experienced evolution in the way they have
been able to understand the opinions of the game characters and how the feedback received by the
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MR. FLIGBY allowed them to build healthier relationships in the teams and that manifested itself in
the increased Flow of the team. One of the students points out: “Rebecca Saber was a great challenge
due to her excessive concern for the company’s profits. Managing Rebecca’s relationship with Chris
Strictland was complicated because they have very personalities and distinct visions for the future of
the company” (student of the management course).

There was a consensus among the students that FLIGBY was a relevant instrument in the
development of emotional skills. First of all, it allowed these students to understand how EI becomes
important in a team. As CEO of Turul Winery, the students understood the importance of EI and
how this component impacts the success of the company. In fact, this perception is confirmed in [14],
which highlights the importance of business leaders being emotionally intelligent especially in a context
where businesses depend heavily on interpersonal relationships. Nevertheless, the impact that EI will
have on the students’ academic and professional future is difficult to quantify. However, the discussion
generated in the semi-structured interview made it possible to identify that students with professional
experience realize greater practical applicability in the short-term. One of the students highlighted:
“Emotional intelligence allows me in the company that I work in the logistics area to motivate my
employees in the face of fluctuations in deliveries, in order to keep them motivated and focused on
periods of crisis in demand” (student of the management course). This observation is in-line with the
work carried out in [47], which highlights that people with high EI skills are more easily integrated
into a team and have better conditions to adapt to change.

5. Conclusions

In personal and professional interactions it becomes fundamental to recognize feelings or emotions,
and know how to manage and apply them in different relationships and situations. By mastering
these characteristics, the individual becomes more productive and contributes to the development
into a successful professional. Despite the importance of EI, this is an issue that is little discussed in
the context of higher education and many students have difficulties in evaluating themselves in this
component. In this sense, the adoption of the FLIGBY serious game allowed us to evaluate the EI skills
of students and helped them to develop these skills.

The findings allowed us to recognize that there is still some lack of knowledge regarding the
significance of EI and its importance in the academic and professional context. The various challenges
posed by FLIGBY throughout the 21 scenarios of the game and the different personalities of each
character create different challenges to each student. The way each student used their EI skills was a
determinant in the student’s final performance in the game, and the way they managed these skills
was also a determinant to driving the team to the flow state.

This study offers both relevant theoretical and practical contributions. From the theoretical point
of view, it was possible to assess the existence of a correlation between the player’s emotional skills and
his/her performance in the game. It was also possible to conclude that variables such as the student’s
course, gender, age, and years of professional experience were not determinants of the student’s
performance in the EI component. Nevertheless, the data indicate that students with professional
experience are those who more easily recognize the importance of emotional skills and realize greater
practical applicability in the short-term, particularly within their professional organizations. From a
practical point of view, this study is also pertinent in offering a process of evaluating students’ EI skills
through a serious game.

With respect to future work, it becomes relevant to explore the impact of EI skills on the
entrepreneurial motivation of students attending the discipline of entrepreneurship. Furthermore,
it is also pertinent to explore the impact of EI on students’ academic path. At this level, it is expected
that its impact can be potentially greater in subjects where greater control of emotions is required,
for example, in disciplines where group work is relevant to students’ academic success. However,
a study limitation is that the entrepreneurship discipline is given in the last year of the undergraduate
courses. In this sense, it is difficult to assess its academic impact in their undergraduate courses.
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Therefore, an interesting approach is to explore the impact of emotional intelligence skills on the
professional context and within postgraduate courses, as most of our students pursue postgraduate
studies at our educational institution or at other partner institutions. Another limitation is the reduced
number of students considered in this study because only students enrolled in the entrepreneurship
discipline in the 2018/19 school year from two courses (i.e., management and computer engineering)
were included. In this sense, efforts are already being made to ensure that in the next academic year
this project will be continued with the involvement of students from the tourism course.

Funding: This research received no external funding.

Acknowledgments: The author thanks the FLOW consortium and developers of the FLIGBY game for the work
developed and the possibility offered by its incorporation into the academic environment.

Conflicts of Interest: The author declares no conflict of interest.

Ethical Statement: All procedures performed in study have ensured that human participants involvement in the
research were in accordance with the ethical standards of the institutional and/or national research committee and
with the 1975 Declaration of Helsinki and its later amendments or comparable ethical standards. The protocol was
approved by the Ethics Committee of Polytechnic Institute of Gaya (ISPGAYA). Informed consent was obtained
from all individual participants included in this study.

References

1. Muriel, D.; Crawford, G. Video Games as Culture: Considering the Role and Importance of Video Games in
Contemporary Society; Routledge: London, UK, 2018.

2. Gros, B. Digital Games in Education: The Design of Games-Based Learning Environments. J. Res. Technol. Educ.
2007, 40, 23–38. [CrossRef]

3. McDonald, S. Enhanced Critical Thinking Skills through Problem-Solving Games in Secondary Schools.
Interdiscip. J. E Ski. Lifelong Learn. 2017, 13, 79–96. [CrossRef]

4. Vlachopoulos, D.; Makri, A. The effect of games and simulations on higher education: A systematic literature
review. Int. J. of Educ. Technol. High. Educ. 2017, 14, 22. [CrossRef]

5. Laamarti, F.; Eid, M.; El Saddik, A. An Overview of Serious Games. Int. J. Comput. Games Technol. 2014,
2014, 11. [CrossRef]

6. Ahmed, A.; Sutton, M. Gamification, serious games, simulations, and immersive learning environments in
knowledge management initiatives. World J. Sci. Technol. Sustain. Dev. 2017, 14, 78–83. [CrossRef]

7. Mestadi, W.; Nafil, K.; Touahni, R.; Messoussi, R. An Assessment of Serious Games Technology: Toward an
Architecture for Serious Games Design. Int. J. Comput. Games Technol. 2018, 2018, 1–16. [CrossRef]

8. Wouters, P.; Van Nimwegen, C.; Van Oostendorp, H.; Van der Spek, E. A meta-analysis of the cognitive and
motivational effects of serious games. J. Educ. Psychol. 2013, 105, 249–265. [CrossRef]

9. Giessen, H. Serious Games Effects: An Overview. Procedia Soc. Behav. Sci. 2015, 174, 2240–2244. [CrossRef]
10. Zhonggen, Y. A Meta-Analysis of Use of Serious Games in Education over a Decade. Int. J. Comput.

Games Technol. 2019, 2019, 1–8. [CrossRef]
11. Batko, M. Business Management Simulations—A detailed industry analysis as well as recommendations for

the future. Int. J. Serious Games 2016, 3, 47–65. [CrossRef]
12. Laucelli, D.; Berardi, L.; Simone, A.; Giustolisi, O. Towards serious gaming for water distribution networks

sizing: A teaching experiment. J. Hydroinform. 2018, 21, 207–222. [CrossRef]
13. Wang, R.; DeMaria, S.; Goldberg, A.; Katz, D. A Systematic Review of Serious Games in Training Health

Care Professionals. Simul. Healthc. J. Soc. Simul. Healthc. 2016, 11, 41–51. [CrossRef] [PubMed]
14. Goleman, D. Emotional Intelligence: Why It Can Matter More Than IQ; Bantam Books: New York, NY, USA, 2005.
15. Koubova, V.; Buchko, A. Life-work balance: Emotional intelligence as a crucial component of achieving both

personal life and work performance. Manag. Res. Rev. 2013, 36, 700–719. [CrossRef]
16. Mayer, J.; Salovey, P.; Caruso, D. Emotional Intelligence: Theory, Findings and Implications. Psychol. Inq.

2004, 15, 197–215. [CrossRef]
17. Goleman, D. An EI based theory of performance. In The Emotionally Intelligent Workplace; Cherniss, C.,

Goleman, D., Eds.; Jossey-Bass: San Francisco, CA, USA, 2001; pp. 1–18.
18. Bar-On, R. The Bar-On Model of Emotional-Social Intelligence (ESI). Psicothema 2006, 18, 13–25.

http://dx.doi.org/10.1080/15391523.2007.10782494
http://dx.doi.org/10.28945/3711
http://dx.doi.org/10.1186/s41239-017-0062-1
http://dx.doi.org/10.1155/2014/358152
http://dx.doi.org/10.1108/WJSTSD-02-2017-0005
http://dx.doi.org/10.1155/2018/9834565
http://dx.doi.org/10.1037/a0031311
http://dx.doi.org/10.1016/j.sbspro.2015.01.881
http://dx.doi.org/10.1155/2019/4797032
http://dx.doi.org/10.17083/ijsg.v3i2.99
http://dx.doi.org/10.2166/hydro.2018.038
http://dx.doi.org/10.1097/SIH.0000000000000118
http://www.ncbi.nlm.nih.gov/pubmed/26536340
http://dx.doi.org/10.1108/MRR-05-2012-0115
http://dx.doi.org/10.1207/s15327965pli1503_02


Eur. J. Investig. Health Psychol. Educ. 2020, 10 42

19. Samad, H. Emotional Intelligence the Theory and Measurement of EQ. Eur. Sci. J. 2014, 2, 208–213.
20. Seal, C.; Sass, M.; Bailey, J.; Liao-Troth, M. Integrating the emotional intelligence construct: The relationship

between emotional ability and emotional competence. Organ. Manag. J. 2009, 6, 204–214. [CrossRef]
21. Yedri, B.; El Aachak, L.; Belahbib, A.; Zili, H.; Bouhorma, M. Motivation Analysis Process as Service Applied

on Serious Games. Int. J. Inf. Sci. Technol. 2018, 2, 4–11.
22. Salas, E.; Rosen, M.; Held, J.; Weissmuller, J. Performance Measurement in Simulation-Based Training:

A Review and Best Practices. Simul. Gaming 2009, 40, 328–376. [CrossRef]
23. Rocha, R. Critérios para a construção de jogos sérios (Criteria for the construction of serious games).

In Proceedings of the VI Congresso Brasileiro de Informática na Educação (CBIE 2017), Recife, Brasil,
30 October–2 November 2017; pp. 947–956. (in Portuguese).

24. Hernández, J.; Duarte, M.; Dodero, J. An architecture for skill assessment in serious games based on Event
Sequence Analysis. In Proceedings of the 5th International Conference on Technological Ecosystems for
Enhancing Multiculturality (TEEM 2017), Cádiz, Spain, 18–20 October 2017; pp. 1–9.

25. Iliya, A. Formative and Summative Assessment in Educational Enterprise. J. Educ. Pract. 2014, 5, 111–117.
26. Iannone, P.; Simpson, A. University students’ perceptions of summative assessment: The role of context.

J. Furth. High. Educ. 2017, 41, 785–801. [CrossRef]
27. Deniz, E. Alternative Assessment Strategies for Complex Problem Solving in Game-Based Learning

Environments. In Multiple Perspectives on Problem Solving and Learning in the Digital Age; Ifenthaler, D.,
Spector, J., Kinshuk, P., Sampson, D., Eds.; Springer: Berlin, Germany, 2011; Volume 1, pp. 159–178.

28. Shute, V. Stealth Assessment in Computer-Based Games to Support Learning. In Computer Games and
Instruction; Tobias, S., Fletcher, D., Eds.; Information Age Publishers: Charlotte, NC, USA, 2011; Volume 1,
pp. 503–524.

29. Ifenthaler, D. Model-based feedback for improving expertise and expert performance. Technol. Instr.
Cogn. Learn. 2009, 7, 83–101.

30. Kato, P.; Klerk, S. Serious Games for Assessment: Welcome to the Jungle. J. Appl. Test. Technol. 2017, 18, 1–6.
31. Buzady, Z. Flow, leadership and serious games—A pedagogical perspective. World J. Sci. Technol. Sustain. Dev.

2017, 14, 204–217. [CrossRef]
32. Csikszentmihalyi, M. Good Business: Leadership, Flow and the Making of Meaning; Penguin Books: New York,

NY, USA, 2003.
33. Moss, S. Flow Theory. Available online: https://www.sicotests.com/psyarticle.asp?id=62 (accessed on

2 June 2019).
34. Cherry, K. ‘Flow’ Can Help You Achieve Goals—Understanding the Psychology of Flow. Available online:

https://www.verywellmind.com/what-is-flow-2794768 (accessed on 2 June 2019).
35. Salanova, M.; Bakker, A.; Llorens, S. Flow at work: Evidence for an upward spiral of personal and

organizational resources. J. Happiness Stud. 2006, 7, 1–22. [CrossRef]
36. Eldin, H. The relationship between the emotional intelligence of entrepreneurs and the new venture creation:

The role of age, gender and motive. Arab Econ. Bus. J. 2017, 12, 99–108.
37. Dua, Y. Emotional Intelligence of Entrepreneurs and their Decision-making Style: Role of Vision. Jindal J.

Bus. Res. 2016, 4, 101–114. [CrossRef]
38. McEnrue, M.; Groves, K.; Shen, W. Emotional intelligence development: Leveraging individual characteristics.

J. Manag. Dev. 2009, 28, 150–174. [CrossRef]
39. Bamberger, M. Introduction to Mixed Methods in Impact Evaluation; The Rockefeller Foundation: New York,

NY, USA, 2012.
40. Almeida, F. Strategies to Perform a Mixed Methods Study. Eur. J. Educ. Stud. 2018, 5, 137–151.
41. Yin, R. Case Study Research and Applications: Design and Methods; SAGE Publications: Thousand Oaks, CA,

USA, 2017.
42. McIntosh, M.; Morse, J. Situating and Constructing Diversity in Semi-Structured Interviews. Glob. Qual.

Nurs. Res. 2015, 2, 1–12. [CrossRef]
43. Stapleton, L.; Mueller, R.; Hancock, G. The Reviewer’s Guide to Quantitative Methods in the Social Sciences;

Routledge: London, UK, 2018.
44. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
45. Escoda, N.; Alegre, A. Does Emotional Intelligence Moderate the Relationship between Satisfaction in

Specific Domains and Life Staisfaction? Int. J. Psychol. Psychol. Ther. 2016, 16, 131–140.

http://dx.doi.org/10.1057/omj.2009.28
http://dx.doi.org/10.1177/1046878108326734
http://dx.doi.org/10.1080/0309877X.2016.1177172
http://dx.doi.org/10.1108/WJSTSD-05-2016-0035
https://www.sicotests.com/psyarticle.asp?id=62
https://www.verywellmind.com/what-is-flow-2794768
http://dx.doi.org/10.1007/s10902-005-8854-8
http://dx.doi.org/10.1177/2278682116664608
http://dx.doi.org/10.1108/02621710910932106
http://dx.doi.org/10.1177/2333393615597674
http://dx.doi.org/10.1191/1478088706qp063oa


Eur. J. Investig. Health Psychol. Educ. 2020, 10 43

46. Fernández-Lasarte, O.; Ramos-Díaz, E.; Sáez, I. Rendimiento académico, apoyo social percibido e inteligencia
emocional en la universidad. Eur. J. Investig. Health Psychol. Educ. 2019, 9, 39–49. [CrossRef]

47. Tagney, A. The Importance of Emotional Intelligence in Business. Available online: https://www.
insightsforprofessionals.com/blog/importance-of-emotional-intelligence (accessed on 7 June 2019).

© 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.30552/ejihpe.v9i1.315
https://www.insightsforprofessionals.com/blog/importance-of-emotional-intelligence
https://www.insightsforprofessionals.com/blog/importance-of-emotional-intelligence
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	The Relevance of Emotional Intelligence 
	Performance Assessment in Serious Games 

	Materials and Methods 
	Instruments 
	Sample 
	Research Design 

	Results 
	Quantitative Analysis 
	Qualitative Analysis 

	Discussion 
	Conclusions 
	References

