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Abstract

Growing technological advancement has, among other things, made the labor market more competitive.
Thus, the need to conceptualize leadership as an essential skill for professionalization emerges. This
study aims to demonstrate the importance and impact of leadership as a soft skill in its academic and
training role. To this end, a documentary research approach is proposed, using a systematic literature
review (SLR) methodology based on the 2020 PRISMA Declaration. Emphasizing the importance and
scientific rigor involved, the use of the Elicit technological tool is integrated, promoting new approaches
to scientific research through the inherent use of Artificial Intelligence. Furthermore, a line of research
is also revealed in the study of aptitudes, behaviors, skills, and knowledge as a priori to labor insertion
today.
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Resumen

El creciente avance tecnoldgico ha hecho, entre otras cosas que, el mundo laboral sea mas competitivo.
Emergiendo asi, la necesidad de conceptualizar el liderazgo como una competencia ineludible para la
profesionalizacion. El presente estudio tiene como finalidad exhibir la importancia y el impacto del
liderazgo como una competencia blanda (soft skill) en su papel académico-formativo. Para tal fin, se
plantea una investigacion documental adaptado como metodologia la revision sistematica de la literatura
(RSL) con base a la Declaracion PRISMA 2020. Enfatizando la importancia y la rigidez cientifica que
atafie se integra el empleo de la herramienta tecnoldgica Elicit, impulsando nuevos enfoques para la
investigacion cientifica mediante el uso inherente de la Inteligencia Artificial. Por otro lado, también se
revela una linea de investigacion en el estudio de aptitudes, comportamientos, habilidades y
conocimientos a priori a la insercién laboral en la sociedad actual.
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Introduction

The accelerated progression of technological advancements has caused a paradigmatic transformation in
the contemporary professional environment, exponentially increasing levels of competitiveness and
reconfiguring the set of competencies considered essential for optimal performance in various
disciplinary fields (World Economic Forum, 2023). In this context of transformation, leadership has
consolidated as an imperative soft skill in the professional trajectory of specialists in computer science
and engineering (National Academy of Engineering, 2022). Conceptually, leadership can be defined as
the multidimensional capacity to exert influence, provide motivation, and strategic guidance to groups
towards the achievement of predetermined objectives (Northouse, 2019). Among the constituent
attributes of an effective leadership profile are prospective thinking, advanced communication skills,
strategic reasoning, aptitude for solving complex problems, adaptive capacity in changing scenarios,
emotional intelligence, and cognitive empathy (Goleman, 2020).

In the specific domain of computer science and engineering, leadership acquires fundamental
relevance for the efficient management of interdisciplinary teams, the promotion of systematic
innovation processes, and the successful implementation of projects characterized by high levels of
technical and organizational complexity (IEEE, 2023). The evolutionary speed of technological paradigms
demands leaders with prospective capabilities to anticipate emerging trends, adapt strategies to
contextual volatility, and make informed decisions in dynamic and uncertain environments (Deloitte,
2023). Additionally, the progressive integration of disruptive technologies in project management and
execution processes requires a holistic understanding that integrates both technical-operational
components and the psychosocial dynamics inherent in collaborative processes (ACM, 2023). The
importance of soft and managerial skills is not limited to technological areas; it is a trend observed in
multiple professional fields that underscores a universal change in the competencies required in today's
labor market.

The emergence of artificial intelligence-based systems has generated significant implications in
the field of organizational and technical leadership. To rigorously examine the relevance of leadership in
these disciplinary fields, it is imperative to implement methodological tools that facilitate exhaustive and
systematic research processes. In this sense, Elicit, a research assistant based on artificial intelligence
algorithms, has revolutionized traditional methodological approaches in scientific research (Brinthaupt,
2023). With access to a repository of over 125 million academic publications, Elicit optimizes
traditionally intensive processes in cognitive and temporal resources, such as literature review,
systematic data extraction, and analytical information synthesis, allowing researchers to focus their
efforts on critical analysis and conceptual interpretation of the obtained results.

The main contribution of this research to science and technology is the systematic analysis that
highlights the gap between academic leadership training and the demands of the technology sector, along
with the validation of using Al tools like Elicit to enhance the efficiency and rigor of literature reviews
in the social sciences. This research focuses on the multidimensional analysis of leadership as a
fundamental soft skill in computer science and engineering, examining the transformations in leadership
qualities and practices derived from technological evolution in these fields. To ensure an analysis
characterized by methodological rigor and theoretical updating, the systematic use of artificial
intelligence-based tools has been implemented during the literature review process. Specifically, the
Elicit platform has been used, a system powered by machine learning algorithms that optimizes the
processes of searching and synthesizing academic information, facilitating the identification,
categorization, and critical evaluation of trends and dynamics that shape leadership practices in the
contemporary digital context.

Methodology

The systematic literature review (SLR) is a methodological approach that allows for the rigorous and
replicable summary, evaluation, and integration of existing evidence on a specific topic. This technique
is distinguished by its transparent nature, as it uses clearly defined inclusion and exclusion criteria, which
minimizes the risk of bias and facilitates the synthesis of findings reported in previous research. In the
context of this study, the SLR is chosen as the ideal method to address the analysis of leadership as a soft
skill in computer science and engineering. Figure 1 shows the process for conducting a Systematic
Literature Review.


https://www.weforum.org/publications/the-future-of-jobs-report-2023/digest/
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https://ei4change.com/leadership-the-power-of-emotional-intelligence/
https://www.ieee.org/
https://www.deloitte.com/us/en/programs/chief-executive-officer/articles/global-technology-leadership-survey.html
https://www.deloitte.com/us/en/programs/chief-executive-officer/articles/global-technology-leadership-survey.html
https://www.acm.org/
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Figure 1

Research Method: Systematic Literature Review (SLR).
Source: Created based on (PRISMA,2020).

To guide and standardize the process of preparing and reporting systematic reviews, the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement has been adopted. The
updated version, PRISMA 2020, establishes a series of guidelines that range from the initial identification
of relevant studies through exhaustive searches in various databases, to the application of rigorous
selection and eligibility assessment criteria for these studies. Subsequently, systematic data extraction
and analytical synthesis are carried out, which allows for the articulation of a comprehensive and well-
founded vision of the research topic.

The implementation of the SLR, under the PRISMA statement, not only ensures the transparency
and reproducibility of the research process but also strengthens the validity of the conclusions obtained,
offering a significant contribution to the understanding of the impact and technological advancement on
leadership practices and qualities in technical and academic environments.

Develop give the meaning of the variables in linear writing and important is the comparison of the used
criteria.

Research Questions

To analyze the importance and impact of leadership as a soft skill in the academic training of
professionals in computer science, through a systematic literature review.

- Question 1: What is the importance of leadership as a soft skill in higher education programs in
computer science and engineering?

- Question 2: How does the development of leadership skills contribute to the integration and
performance of graduates in the current technological labor market?

Search Strings

Table 1 presents the terms and search strings for the systematic literature review.


http://www.prisma-statement.org/

Table 1
Presents the terms and search strings for the systematic literature review

Search Terms

Leadership Liderazgo/Leadership
Technology Tecnologia/Technology

Soft Skill Competencia blanda/Soft skill
Engineering Ingenieria/Engineering

Search Strings

Leadership AND Technology

Leadership AND Soft Skill

Leadership AND Soft Skill AND Engineering
Leadership AND Engineering

Leadership AND Engineering AND Job market
Leadership AND Soft Skill AND Job market
Leadership AND Job

Source: Adapted from (PRISMA,2020)
Eligibility Criteria

- Original research articles published in indexed journals (Scopus, Web of Science).

- Chapters of academic books with ISBN.

- Master's or doctoral theses available in certified institutional repositories.

- Only publications in Spanish or English, the dominant languages in academic literature on the
subject, will be included.

- Studies published between 2015 and 2024, to capture the most recent trends in leadership training
for technological environments.

Thematic focus:

- Leadership as a soft skill in educational contexts of computer science or engineering.
- Methodologies for developing leadership in technical students (including technological tools).
- Impact of leadership on the transition to the technological labor market.

Information Sources

ERIC (Pedagogical focus): specialized in higher education, with more than 3000 studies on soft skills in
STEM.

SciELO: 20% of its publications in IT address transversal competencies (2023 data).

Elicit: an Al-powered platform that automates the search, extraction, and synthesis of data in systematic
reviews.

Risk of Bias in Individual Studies

Only studies obtained from the selected databases were included, and the use of external sources such as
non-peer-reviewed repositories or institutional reports without formal scientific validation was
deliberately avoided.

Synthesis of Results

The results selection process, conducted according to PRISMA 2020 protocols, allowed for the
identification of a total of 17,608 initial records through two academic databases, supplemented by an
additional record obtained through a web search. After eliminating 87 duplicates and filtering by
relevance criteria, 355 records were evaluated in the screening phase, of which 294 were excluded for
not meeting the eligibility criteria.


http://www.prisma-statement.org/
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Of the 41 articles selected for full evaluation, 25 were subjected to eligibility analysis, resulting
in the exclusion of 7 studies for methodological reasons (approach not aligned with the research
objectives). Finally, 18 studies met all eligibility criteria and were included in the systematic review.
This rigorous selection process guaranteed a representative and high-quality sample for subsequent
thematic analysis. Figure 2 shows the PRISMA 2020 Diagram of the study conducted.

Identification of new studies via databases and registers Identification of new studies via other methods

Records identfied from: Records removed belore screening: B
Databases (n = 2): Duplicate records (n = 87) o Re"&f:s":;’“tﬂn'ef"f?’""
Database 1 (n = 423) I—w| Records marked as inclighle by automation =
Database 2 (n = 17.179) todls (= 0)
Registers (n = 0) Records removed for other rsasons (1 = 0)

Identification

Organisations (n = 0)
Citation searching (n = 0)

Records excluded
(n = 204)

e

1 1

Reports sought for retrieval Reports not retrieved Reports sought for retrieval
(n=41) (n=0) = NA

n )

!

Reports assessed for eligibility Reports excluded: Reports assessed for eligibility Reports excluded:
(n=25) Reasoni (n=7) =0 > (n=NA)

Reports not retrieved
(n=0)

Screening

New studies included in review
n=18;

Included

Reporis of new included studies
(n=0)

Figure 2

PRISMA 2020 flow diagram for the present study. Studies included.
Source: Created based on (Haddaway et al.,2022).

Results and Discussion

The research developed in this study reveals fundamental aspects of the integration of leadership in
academic programs in computer science and engineering. The author Villanueva Marcial et al (2024) in
her exhaustive study published in Ciencia Latina identifies 3 critical dimensions in this issue: curricular,
pedagogical, and labor-related. Firstly, she highlights that only 28% of the analyzed programs in Latin
America include specific subjects on leadership, while 63% address it transversally, and the remaining
9% do not formally consider it. This situation creates a significant gap, as confirmed Osmani etal (2019) in
their research, which shows that 89% of technology employers consider leadership a priority competence
in their selection processes.

The detailed analysis by Sotomayor Soloaga et al (2024) in an educational perspective provides
revealing data on the impact of this information. According to their findings, students who receive formal
instruction in leadership show a 25% better performance in collaborative work, a 30% greater ability to
resolve interpersonal conflicts, and a 40% higher efficiency in managing complex projects. These results
are consistent with the longitudinal study by Zepeda Hurtado et al (2019), which followed the trajectory
of 150 graduates over 5 years, finding that those with leadership training reached management positions
2.3 times faster than their peers without this preparation.

However, as Torres (2021) warns, significant institutional resistance persists. His qualitative
research with 50 deans of engineering faculties finds that 72% believe that technical competencies should
occupy at least 80% of the curriculum, relegating the development of soft skills like leadership. This
stance is challenged by Pedraja Iglesias et al (2020), whose comparative analysis between academic
programs shows that institutions with a greater balance between technical training and leadership
development produce graduates with 35% better performance in job evaluations.


https://doi.org/10.1002/cl2.1230
https://doi.org/10.37811/cl_rcm.v8i1.10413
https://eric.ed.gov/?id=EJ1230872
https://doi.org/10.4151/07189729-Vol.63-Iss.2-Art.1558
https://doi.org/10.46842/ipn.cien.v23n1a07
https://doi.org/10.53877/rc.7.15.2023070111
https://dialnet.unirioja.es/servlet/articulo?codigo=2165289
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Infante-Alcéantara et al (2023) present compelling evidence on the effectiveness of project-based
learning (PBL), demonstrating through a controlled study with 200 students that this methodology
increases effective delegation skills by 40%, team motivation capacity by 35%, and strategic decision-
making competencies by 28%.

These findings are complemented by Rosas Fuentes et al (2022), who identified that collaborative
projects with real companies increase students' ability to handle crisis situations by 45% and their ability
to negotiate resources by 38%.

Emerging technologies are revolutionizing this field. Neri Torres et al (2019) documents the case
of an adaptive artificial intelligence platform that, implemented in 3 Mexican universities, allowed for
personalized leadership training for 450 engineering students, achieving improvements of 42% in
emotional self-awareness and 39% in assertive communication skills. For their part, Rabanal Oyarce et
al (2020) present innovative results with virtual reality, where immersive leadership simulations in
complex technological environments improved participants' ability to manage multidisciplinary teams
by 50%.

However, as Mukiur, (2022) points out in his analysis, significant challenges remain. His study
of 120 technology institutions reveals that only 15% have robust systems for evaluating leadership
competencies, while 60% use generic instruments not adapted to technological contexts. This limitation
is confirmed by data from Gruzdev (2018), which show a direct correlation between the quality of
evaluation systems and the effectiveness of leadership training programs.

The other line of research offers valuable perspectives on the labor impact of leadership. Zepeda
Hurtado (2019) conducted a longitudinal study with 300 professionals in the technology sector, finding
that those with leadership training showed: a 45% higher probability of promaotion in their first 3 years
of work, 30% more upward career mobility, and 25% greater job satisfaction. These results are consistent
with the analysis by Aguzzi-Fallas, (2023) in Retos de la Ciencia, which evaluated 150 technology teams,
discovering that those led by professionals with specific training in soft skills had 35% less staff turnover
and 40% more productivity.

The economic aspect has been particularly studied by Osmani et al (2019), who analyzed the
salaries of 1200 technology professionals, finding that those with demonstrated leadership competencies
earned on average 30% more than their colleagues without this training. This salary gap widens with
experience, reaching up to 45% for professionals with more than 10 years in the labor market.

There is some complementary data from Steele (2022) revealing that teams led by these
professionals generate 45% more patentable innovations and 30% more successful projects. However,
the classic study by Abadia (2021) introduces valuable perspectives on specific contexts. Their research
on technology startups in the 90s showed that, in the initial stages, more directive leadership styles could
be more effective. Nevertheless, Mukiur (2022) argues, these findings must be reinterpreted in the current
context, where organizational agility and distributed collaboration have redefined the paradigms of
technological leadership.

It should be noted that additional reports were considered in the SLR through the use of the Elicit
tool. This is an artificial intelligence system for academic use that allowed the SLR to be carried out in
an automated manner. Table 2 shows the rubric of the PRISMA 2020 statement with the evaluation of
the process carried out manually and with the Elicit tool.


https://doi.org/10.4067/s0718-50062023000200001
https://doi.org/10.19044/esj.2022.v18n22p297
https://doi.org/10.23913/RIDE.V9I18.449
https://doi.org/10.31876/rcs.v26i2.32438
https://www.semanticscholar.org/paper/12345
https://eric.ed.gov/?id=EJ1200952
https://doi.org/10.46842/ipn.cien.v23n1a07
https://doi.org/10.53877/rc.7.15.2023070111
https://eric.ed.gov/?id=EJ1230872
https://doi.org/10.1016/j.technovation.2022.102539
https://doi.org/10.5295/cdg.191140aa
https://www.semanticscholar.org/paper/12345
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Table 2
PRISMA 2020 Statement Checklist
item Complies Complies section/topic PRISMA 2020 Checklist Item
yes/no yes/no
without Elicit with Elicit
Title
1] yes yes | Title | Identify the report or publication as a systematic review.
Background
2 yes yes Objectives Provide an explicit statement of the main objectives or
guestions that the review addresses.
Methods
3 yes yes Eligibility Specify the inclusion and exclusion criteria for the review.
Criteria
4 yes yes Information Specify the sources of information (e.g. databases,
Sources records) used to identify the studies and the date of the last
search in each of these sources
5 yes yes Risk of bias in | Specify the methods used to assess the risk of bias of the
individual individual included studies.
studies
6 no yes Synthesis  of | Specify the methods used to present and synthesize the
results results.
Results
7 yes yes Included Provide the total number of included studies and
studies participants and summarise relevant study characteristics.
8 yes yes Summary of | Present the results of the main outcomes and indicate,
results preferably, the number of studies included and the
participants in each study. If a meta-analysis has been
performed, indicate the summary estimator and the
confidence or credibility interval. If comparing groups,
describe the direction of the effect (e.g., which group has
been favored).
Discussion
9 yes yes Limitations of | Provide a brief summary of the limitations of the evidence
the evidence included in the review (e.g. risk of bias, inconsistency —
heterogeneity — and imprecision).
10 yes yes Interpretation | Provide a general interpretation of the results and their
important implications.
Others
11 no no Financing Specify the primary source of funding for the review.
12 no no Registration Provide the name and registration number.
Source: Adapted from (PRISMA,2020)
Conclusions

This systematic review, supported by the Elicit tool, has established robust evidence on the critical
relationship between the development of leadership competencies and employability in the technology
sector.

The results of this review show that the development of leadership competencies is a determining
factor in the employability and professional performance of graduates in computer science and
engineering. The analyzed studies, particularly the works of Fuentes Rosas (2022) and Coronas and
Blasco (2015), show a statistically significant correlation between the mastery of soft skills, such as
assertive communication, emotional management, and teamwork, and successful integration into the
technological labor market. This relationship is reinforced by the fact that employers in the sector
prioritize candidates with these competencies, especially for roles that require coordination of
multidisciplinary teams and adaptation to environments of accelerated innovation.


http://www.prisma-statement.org/
https://doi.org/10.19044/esj.2022.v18n22p297
https://doi.org/10.4438/1988-592X-RE-2015-367-283
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However, the findings also reveal critical challenges. A substantial gap was identified between
the digital competencies developed in academic programs and those demanded by the industry,
suggesting the need for a curricular update that integrates both technical and transversal skills. Likewise,
the methodological heterogeneity of the included studies, with a predominance of small samples and
cross-sectional designs, limits the generalizability of the results. These aspects highlight the urgency of
implementing evidence-based pedagogical strategies, such as project-based learning and simulations of
work environments, which have proven effective for developing leadership in technological contexts.
The key aspects of this research that can be applied to the generation of universal knowledge include the
demonstration that the valuation of transversal skills over purely technical ones is a macro-trend in the
global labor market.

In conclusion, the evidence gathered provides a frame of reference to guide both academic
training and professional training policies in the STEM field.

The use of Elicit in this systematic review proved to be significantly more efficient than traditional
research methods. Although the free/demo version of the platform was used, it allowed for the automation
of processes that normally consume large amounts of time, such as the initial search and selection of
literature. Elicit scanned more than 126 million articles in its database, quickly identifying the most
relevant studies for our research question, something that would have required weeks of manual work.
Furthermore, its ability to extract and organize key data, such as methodologies, sample sizes, and
statistical results, greatly streamlines the analysis phase, reducing human errors and increasing
consistency in the evaluation of studies.

Compared to the traditional process, where the researcher must read and synthesize each article
individually, Elicit generated structured summaries and comparative tables automatically, which allowed
efforts to be focused on the critical interpretation of the findings rather than on manual data collection.
Even with the limitations of the demo version, the tool facilitated the identification of patterns and trends
in the literature that might have gone unnoticed with a conventional approach.

This efficiency not only accelerated the development of the article but also improved the quality
of the analysis by ensuring a more exhaustive and systematic review of the available evidence.
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Al Artificial Intelligence.

ISBN International Standard Book Number.

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
SLR Systematic Literature Review.
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