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Key Handbooks 

The present research provides a field study in Computer Systems Engineering students with respect to 

Leadership competence and the type of Leadership predominant in them. The importance lies in the 

perspective that researchers have of the development of this competence and its importance in 

professional training. The primary aspects of the study involve discerning Leadership as a key 

competency for success in Computer Systems Engineering. 
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Abstract 

 
This study arises from recognizing Leadership as a fundamental soft skill in Higher Education. The above allows 

us to propose an exploratory and purposeful field investigation with the objective of exhibiting significant data 
that shows an intrinsic but compelling panorama in the tireless search for quality professional education, allowing 

professionals to function successfully in their disciplinary area. The method used is the case study applying the 

survey technique as a tool for data collection. The development of the field work is carried out at the Faculty of 
Engineering of the Autonomous University of Campeche (UACAM) with students of the Computer Systems 

Engineering (CSE). The results presented in this study serve to identify new lines of research and paths to achieve 

quality professional training in computer sciences. 

 

 
 

Leadership, Professionals, Computer Systems Engineers 

 

Resumen 
 
El presente estudio surge de reconocer al Liderazgo como una competencia blanda fundamental en la Educación 

de nivel Superior. Lo anterior, permite plantear una investigación de campo exploratoria y propositiva con el 

objetivo de exhibir datos significantes que revelen un panorama intrínseco pero apremiante en la incansable 
búsqueda de la educación profesional de calidad, permitiendo a los profesionistas desenvolverse exitosamente en 

su área disciplinar. El método empleado es el caso de estudio aplicando la técnica de la encuesta como herramienta 

para la recolección de datos. El desarrollo del trabajo de campo se realiza en la Facultad de Ingeniería de la 
Universidad Autónoma de Campeche (UACAM) con estudiantes de la Licenciatura Ingeniería en Sistemas 

Computacionales (ISC). Sirva los resultados presentados en este estudio para identificar nuevas líneas de 

investigación y caminos para el logro de una formación profesional de calidad en el área de las ciencias de la 

computación. 
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Introduction 

 

Leadership is a fundamental concept in various disciplines, and in recent years it has gained special 

relevance in technical fields, such as computer systems engineering. Leadership can be defined as the 

ability to influence and guide a group of people towards the achievement of shared goals and objectives 

(Northouse, 2018). This skill goes beyond the simple management of tasks and resources; it also involves 

the creation of a collaborative, motivating work environment capable of adapting to rapid technological 

and organizational changes. Nowadays, leadership is not only limited to hierarchical positions within an 

organization, but is also reflected in the ability of engineers to assume leadership roles in development 

projects, team management, and complex problem solving (DuBri, 2023). 

 

In the context of computer systems engineering, leadership takes on particular characteristics due 

to the nature of projects that involve high technology, collaborative work and constant innovation 

(Castillo Elizondo, Álvarez Aguilar & Treviño Cubero, 2018). A leader in this field must be able to 

understand and manage both the technical and human aspects of the work. This includes the 

implementation of agile methodologies, the ability to adapt to new programming languages and emerging 

technologies, as well as the ability to foster a culture of continuous improvement and collective learning 

within their team (Cazares, 2023). 

 

The importance of leadership in computer systems engineering lies in the fact that, in addition to 

technical project management, engineers need interpersonal skills to lead diverse teams, collaborate 

across multiple areas, and maintain a strategic focus on technological innovation (Yukl, 2019). As the 

complexity of technological systems and applications grows, engineers must not only master the 

technical aspects, but also be able to motivate, communicate effectively, and lead through uncertainty 

(Maxwell, 2019). According to Garcia and Fernandez (2021), in the digital age, organizations that do not 

have strong leaders on their engineering teams risk falling behind in a highly competitive market. 

 

Finally, the rapid evolution of technology and changes in working methodologies have made 

leadership in systems engineering a determining factor in the success of projects. Leaders capable of 

managing change, fostering innovation and adapting their leadership style to different situations are 

essential for the sustainable development of the industry (Collins, 2020). 

 

This study conducts field research to evaluate leadership styles in students from the Autonomous 

University of Campeche, and how they will face (in the near future) their insertion into the labor market 

as leaders in the disciplinary area of computer science as a result of their professional training. 

 

Methodology 

 

This exploratory and purposeful field research is carried out through the case study method, applying the 

survey technique as a tool for data collection. 

 

Data collection instrument 

 

The Goleman Test is based on evaluating EI, to obtain the leadership style. This test assesses the five 

fundamental leadership skills described below: 

 

- Self-awareness: A leader's ability to recognize his or her own emotions, strengths, and limitations. 

- Self-regulation: The ability to appropriately control and channel emotions, especially under 

pressure. 

- Motivation: The internal drive that guides a leader toward clear and challenging goals. 

- Empathy: The ability to understand and connect emotionally with others, key to creating solid 

work relationships. 

- Social skills: These include effective communication, the ability to manage conflict, and the 

ability to lead and inspire others. 

 

Goleman's approach tells us that the most effective leaders are those who have a high degree of 

emotional intelligence (EI) (Goleman, 2021). 
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The model proposed by Daniel Goleman classifies managers according to the personal 

capabilities that produce outstanding performance within organizations, such as technical skills, 

cognitive skills, and competencies that demonstrate emotional intelligence. 

 

Goleman in his book Leadership. The power of emotional intelligence specifies leadership styles 

into 6 types: dominant, democratic, conciliator, coach, visionary and exemplary then study their profiles, 

their effects, as well as the ideal areas of action. 

 

Box 

Figure 1 

Daniel Goleman's Leadership Styles 
Source (Goleman, D., Boyatzis, R. & McKee, A., 2016) 

 

The Test by Daniel Goleman is an instrument designed with the objective of comprehensively 

evaluating leadership competence. It is made up of 20 elements and descriptors are classified into six 

domains (leadership styles). All items were rated using a Likert scale with five levels: strongly disagree 

(1), disagree (2), indifferent (3), agree (4) and strongly agree (5) (Goleman, 2022). 

 

Case Study 

 

The present study arises from the inter-institutional project between the Autonomous University of 

Campeche and the Higher Technological Institute of Hopelchén called “Diagnosis of Leadership as a 

skill of students from indigenous communities (Los Chenes area)” with registration code 077/UAC/2023.  

 

As a critical phase of the project, an evaluation of Leadership is proposed by applying the 

Goleman Test to students of the Computer Systems Engineer educational program at the Autonomous 

University of Campeche, the objective is to identify the predominant leadership style at the end of the 

professional training completed. 

 

The field study population covers two groups from the last semester of the Computer Systems 

Engineer Educational Program, with around a total of 60 students who are studying the last semester at 

the Autonomous University of Campeche (UACAM, 2024). From this, the normal distribution is used to 

calculate the minimum sample size for the study. 

 

For the sample size, the following formula is utilized: 

 

𝒏 =  
(𝒌𝟐 𝒒𝒑𝑵)

((𝒆𝟐 (𝑵−𝟏)+ 𝒌𝟐 𝒑𝒒))
                              [1] 

 

Table 1 shows the values, and the calculation carried out to define the sample size 

 

 

 

 

 

Dominant

It is based on
giving orders
and
expecting
them to be
followed
without
question.

Democratic

Focuses on
listening to
team
members'
opinions and
making
decisions
together.

Conciliator

Focuses on
creating
strong bonds
between
team
members and
fostering a
positive
work
environment.

Coach

Helps team
members
develop their
skills and
reach their
potential.

Visionary

Motivate
team
members by
sharing a
clear vision
of the future
with them.

Exemplary

It focuses on
the leader
setting an
example with
his or her own
behavior to
motivate his or
her team to
achieve high
levels of
performance.
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Box 2 

Table 1 

Sample size calculation 

Parameter Description Value 

N Total number of people who could be surveyed. 60 

k Probability that the answers are true. A confidence 

level of 95% was proposed here. 

1.96 

p Proportion of individuals in the population that 

possess a specific characteristic. 

50% 

q Proportion of individuals that do not possess a 

specific characteristic, q=1-p. With equal 

probability of success and failure. 

50% 

e Difference between the responses of the sample 

and the total population. 

5% 

 

𝒏 =  
((𝟏.𝟗𝟔)𝟐 (𝟎.𝟓𝟎)(𝟎.𝟓)(𝟔𝟎))

((𝒆𝟐  (𝟔𝟎−𝟏)+ (𝟏.𝟗𝟔)𝟐(𝟎.𝟓𝟎)(𝟎.𝟓𝟎)))
   = 52                    [2] 

Therefore, the recommended sample for the study is 52 respondents calculated as the minimum 

capacity of two groups of the Computer Systems Engineer Educational Program taking the last semester. 
 

Study design 

 

Data was collected from January to May 2024 at UACAM. The students completed the instrument Test 

“Evaluating Leadership”. In total, 56 students completed with a response rate of 100%. 
 

Data collection and processing 
 

The technological tool used to implement the data collection instrument was Google Forms. This allowed 

the digital survey to be distributed via email; After its application, the data is stored directly in a 

spreadsheet for analysis. 
 

Results 
 

The students of the last semester of Computer Systems Engineering met in the Computer Room at the 

University facilities to answer the digital survey on Google Forms. It is worth mentioning that the survey 

allows for anonymous responses and also includes an informed consent form. 
 

Figure 2 shows the data collected in the field research, highlighting the maximum values obtained in 

each leadership style per respondent 
 

Box 3 
 

 
Figure 2 

Dan data collected in the field research 
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After collecting the data, it continues to be analyzed using the parameters defined in the Goleman 

test for interpretation. In this sense, each leadership style groups specific questions on the test. 

 

Table 2 shows the items to evaluate each of Goleman’s learning styles 

 

Box 4 

Table 2 

Results UACAM. Daniel Goleman's Leadership Styles 

 
Leadership Styles Test Items 

Visionary 1 – 2 – 15 

Coach 3 – 12 – 14 

Conciliator 6 – 7 – 17 

Democratic 4 – 5 – 13 

Exemplary 8 – 9 – 18 

Dominant 10 – 11 – 20 

 

Figure 3 shows the predominant total of students for each of Goleman's leadership styles 

 

Box 5 
 

 
 Figure 3 

Results. Daniel Goleman's Leadership Styles 

 

The findings of the research conclude that the predominant leadership style in CSE student ts is 

Visionary, obtained from 25 respondents out of a total of 56, equivalent to 44,64% of the sample. The 

Coach and Conciliator predominates in 23 respondents equivalent to 41,07%. 

 

With only 12 respondents being 21.42%, the Exemplary corresponds to the least significant 

leadership style in the sample. The Dominant leadership style is the second least prevalent, having only 

23.21% with 13 respondents. 

 

Conclusions 

 

The results obtained were very encouraging, the leadership style with the highest percentage in the CSE 

students of the UACAM was the Visionary. 

 

Leads with a clear vision of results, characterized by the ability to motivate people. Given his 

self-confidence, he can transmit his vision of ideas effectively, thus aligning the team around the same 

objective. It is considered the most effective type of leadership of all, so it should be used as long as 

possible. However, it is also important to mention that the percentage of students with this leadership 

style obtained less than 50% of the sample. 
 

If the results are analyzed globally, an orientation towards a particular leadership style cannot be 

identified, which suggests the need to take strategies that allow the development of Leadership as a soft 

skill during their professional training. 
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Engineering invites you to lead, to act, to experiment, to test various ideas, programs, methods, 

initiatives, proposals, for more improbable or contrary as they may seem. Therefore, it is important to 

recognize leadership as a key and indispensable factor in the professional training of CSE students. 

 

The limitations of this case study are numerous, due to the wide scope of the concept of 

Leadership, through Daniel Goleman only a perspective of how to evaluate the skills and characteristics 

of each leadership style is exhibited. Likewise, through this study it was possible to discern the 

opportunity to carry out new research studies in relation to Computer Systems Engineering and the 

development of Leadership skills 
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