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Abstract

The study entitled Research Competencies for Designers: A Systematic Review
aims to determine the fundamental research competencies for the training of
designers and their impact in the professional field. By outlining and establishing
them, the aim is to optimize the training process in Design programs, training
students to become innovative professionals and leaders in their respective areas of
specialization. The research is based on a comprehensive review of the scientific
literature, analyzing recent studies from various specialized databases, both in the
field of Design and in higher education—the methodological approach, is a
systematic review that explores a specific educational phenomenon from multiple
perspectives. The results reveal deficiencies in certain key competencies, such as
the ability to evaluate the state of the art in research and the skills to communicate
findings effectively. Despite these shortcomings, opportunities and challenges are
identified that allow progress in research training. The study provides a solid
framework for future research, underlining the crucial importance of research
competencies in academic success, student retention, and professional preparation
of designers. These skills are considered an essential factor in strengthening the
quality of training and in facing the challenges of the contemporary work
environment.
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Resumen

El estudio titulado Competencias de Investigacion para Disefiadores: Una Revision
Sistematica tiene como objetivo determinar las competencias de investigacion
fundamentales para la formacién de disefiadores y su impacto en el ambito
profesional. Al delinearlas y establecerlas se busca optimizar el proceso formativo
en los programas de Disefio, capacitando a los estudiantes para que se conviertan
en profesionales innovadores y lideres en sus respectivas areas de especializacion.
La investigacion se basa en una revision exhaustiva de la literatura cientifica,
analizando estudios recientes de diversas bases de datos especializadas, tanto en el
campo del Disefio como en la educacion superior. El enfoque metodolégico, una
revision sistematica que analiza un fenémeno educativo especifico desde maltiples
perspectivas. Los resultados revelan deficiencias en ciertas competencias clave,
como la capacidad de evaluar el estado del arte en investigacion y las habilidades
para comunicar eficazmente los hallazgos. A pesar de estas carencias, se identifican
oportunidades y desafios que permiten avanzar en la formacion investigativa. El
estudio proporciona un marco sélido para futuras investigaciones, subrayando la
importancia crucial de las competencias de investigatigacion en el éxito académico,
la retencién estudiantil y la preparacién profesional de los disefiadores. Estas
competencias son consideradas un factor esencial para fortalecer la calidad de la
formacién y para enfrentar los retos del entorno laboral contemporaneo.

: Una Revision Sistematica
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Introduction

Higher education institutions are committed to
implementing strategies that enable students to
develop both academic and research skills and
competences, adjusted to their needs and the
context in which they develop. Viteri et al. (2016)
point out that the development of research
competences constitutes a key opportunity for
students to acquire a global, contextual and close
understanding of social reality, both nationally
and locally, particularly in their community,
which  will ultimately strengthen their
professional performance.

In the field of Design, the integration of
research competences (RCI) has acquired an
essential role not only in the comprehensive
training of students, but also in the preparation
of future professionals who will have to face an
increasingly competitive labour market.

Espinoza (2017) highlights that RCls
provide university students with in-depth
learning, based on specialised knowledge and
research skills. This provides them with the
necessary tools to develop design projects, thus
contributing to their professional projection.
Meanwhile, Bialakowsky (2017) mentions that
the integration of CI in curricula not only
strengthens students' theoretical and practical
training, but also enhances their ability to
address complex problems from a critical,
analytical and reflective perspective.

The aim of this study is to determine the
research competences for the training of
designers and their impact on the professional
field. By specifying and defining them, the aim
is to optimise the educational process in these
programmes, in addition to training students to
become professionals capable of innovating and
leading in their respective areas of specialisation.

The proposed research not only deepens
theoretical knowledge about education in the
field of Design, but also presents practical
guidelines aimed at improving pedagogical and
curricular approaches. It explores how ClI should
be effectively integrated into curricula, enabling
better alignment with market needs and
preparing students to face the challenges of the
contemporary professional environment.

ISSN: 2444-4979.
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This research aims to contribute to the
continuous and systematic development of the
discipline of Design, focusing on how CI
benefits both individual students and the
discipline as a whole, strengthening Design's
ability to drive innovation and socio-economic
progress. By promoting a rigorous approach to
research training, it raises educational standards
and fosters a culture of lifelong learning in the
design community.

In this sense, the study aims to determine
the research competencies essential for the
training of designers and their impact on the
professional field, so as to contribute to the
preparation of professionals capable of making
significant contributions in the academic and
professional spheres.

This work includes a comprehensive
review of recent literature and the analysis of
research experiences in this field. The
methodology will follow the systematic review
approach proposed by the PRISMA statement
(2021), which will enable the design community
to identify and strengthen these competences.

The results will be presented through
graphs and various visualisations, and in the
discussion will be compared with relevant case
studies. Finally, conclusions and
recommendations will be offered that will
provide solutions applicable in the academic and
professional context of Design.

Problem Statement

In recent years, the field of Design has
undergone a significant transformation due to
the increasing complexity of the problems
designers must solve and the demands of a
labour market that values both innovation and
academic rigour.

However, some Design education
programmes continue to face a persistent
challenge: the lack of research skills among
students. This deficiency limits the ability of
graduates to address complex problems
effectively and negatively impacts on graduation
rates. Insufficient research skills prevent
students from developing solid and well-
founded projects, impacting on their academic
performance and career prospects.

Rivera-Gutiérrez, Erika, Higuera-Zimbron, Alejandro and Arguello,
Georgina. [2024]. Research competencies to designers: A systematic
literature review. Journal of Human Resources Training. 10[25]1-13:
€11025113.
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On the one hand, Cross (2007) explores
the particular forms of knowledge that designers
must develop to address Design problems
effectively. He argues that Design as a discipline
requires a unique combination of creativity and
scientific rigour. However, his study reveals a
significant gap in the research training of Design
students. He highlights that many educational
programmes focus predominantly on technical
and creative skills, neglecting training in
research methodologies.

Therefore, this author suggests as
essential the integration of research competences
in the Design curriculum to contribute to the
improvement of the quality of projects.

Chen (2021) also examines the impact of
integrating research skills into the Design
curriculum. Here, it was shown that students
who received intensive research training had a
significantly higher graduation rate, also
developed more complex and higher quality
design projects.

Their research identified that research
skills training improved students' ability to
formulate relevant research questions, define
methodologies, collect and analyse data, and
communicate findings effectively.

On the other hand, Weifeng et al. (2021)
analysed the relationship between research and
Design education, highlighting the need for
stronger integration of research competences in
Design programmes. Their study shows that
many students lack basic research skills, which
prevents them from developing innovative and
well-grounded projects.

They identified that this lack of research
skills contributes to low retention and
completion in Design programmes.

Research by Cross (2007), Chen (2021),
and Weifeng et al. (2021) provides strong
evidence that integrating research competencies
into the Design curriculum could improve
students' ability to complete their studies and
develop high quality projects. Addressing this
gap in research training is essential to prepare
future designers for a professional environment
that values both creativity and academic,
technical and scientific rigour.

ISSN: 2444-4979.
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Research Competences

In the last decade, studies on research
competences in higher education students have
gained importance due to their potential to
improve academic and professional outcomes,
where Design is no exception. Therefore, this
literature review considers recent scientific
studies that address the formation and
development of research competences in the
field of Design, providing a comprehensive
framework for understanding these essential
competences in Design programmes.

According to Rubio et al. (2018)
highlighted the importance of the creation of the
European Higher Education Area (EHEA),
where they emphasised that higher education has
focused on the development of professional
competences in different disciplines.

Consequently, an innovative pedagogical
approach has been promoted that prioritises
‘learning to learn’ over the accumulation of
knowledge (Blanco, 2008). At the same time,
lifelong learning (life long earning) is
encouraged , responding to different student
profiles. This coincides with Toledo-Lara (2019),
who emphasises the strategic integration of
innovation and development with research.

Research competence is a fundamental
part of social and educational innovation
(Estrada, 2014). Hence, this competence is
integrated into the generic competences of
university degrees, establishing links between
research processes and professional practice
(Olivares & Lopez, 2017). Therefore, the
research competence becomes essential in the
training of professionals capable of lifelong
learning, contributing to the formation of a
scientific culture in all professionals, focused on
a methodological and interdisciplinary approach
(Ayala-Ruiz et al., 2019; Juarez & Torres, 2022).

Rubio et al. (2018) defined research
competence as the ‘set of competences specific
to the act of research that follow the logic of the
scientific method and its process’ (p. 341), also
considering ‘problematising in diverse thematic
areas, promoting critical analysis, inquiring and
reflecting on reality, with solutions in line with
the social environment’ (Ayala-Ruiz et al., 2019,
p. 95), taking into account different types of
thinking: systemic, open, reflective and creative
(Rojas & Aguirre, 2015).

Rivera-Gutiérrez, Erika, Higuera-Zimbron, Alejandro and Arguello,
Georgina. [2024]. Research competencies to designers: A systematic
literature review. Journal of Human Resources Training. 10[25]1-13:

e11025113.
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No less important, Estrada (2014) raises
the relationship of this competence with the
stages of the scientific research process,
contemplating both cognitive and metacognitive
thinking. In addition to considering teamwork,
interpersonal relationships, interdisciplinarity,
and the use of information and communication
technologies.

Zimmerman et al. (2010) presented an
analysis of research by Design (R&D) as an
approach to human-computer interaction (HCI)
research. The authors conducted interviews with
12 leading HCI Design researchers to better
understand R&D and how a theory of Design
could be generated. The findings revealed that
the researchers identified different types of
Design research, including research on, for and
through Design. However, challenges remain in
formalising and documenting the knowledge
generated through R&D.

They therefore promote R&D as a
research method and highlighted the need to
strengthen skills in critical analysis and
evaluation.

Stappers, P. J. and Giaccardi, E. (2017)
stated that Design activities, together with
designed artefacts, were established as the main
elements in the process of knowledge generation
and communication. In that tenor, both research
and Design have been referred to as research for
Design and research through Design (R&D).
Hence, their study examined the R&D method,
highlighting the competencies needed to carry
out research that integrates Design practice with
theory. They identified skills in prototyping,
experimentation and critical evaluation.

Gray et al. (2014) analysed the evolution
of Design research, highlighting the importance
of research skills. The study identified key skills
in data collection, qualitative and quantitative
analysis, and communication of results. They
also showed the extent to which design
researchers are addressing social, cultural,
economic and environmental issues, including
those articulated in the United Nations (UN)
Sustainable Development Goals (SDGSs).

Sanders (2020) and Stappers and
Giaccardi, (2017) argued that designers have
increasingly moved closer to the future users of
what they design.
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New to the changing landscape of design
research has been co-design with users. Where,
the evolution in Design research from a user-
centred approach to co-design is changing the
roles of the designer, the researcher and the
person formerly known as the “user’. Therefore,
they mentioned the relevance of the use of tools
and prototypes in participatory  design,
identifying research competences needed to
involve users and stakeholders in the Design
process.

Manzini (2017) in his study discusses the
role of design in social innovation, underlining
the importance of research competences to
address complex social problems. Highlighting
skills in participatory research and collaborative
design.

Sanders (2020) adopted an experiential
perspective to describe the current situation of
design education and practice, looking at the
interface between research and design in
education and practice. Where, practice leads
teaching in the integration of research with
Design.

The biggest challenges are the
incompatibilities between how design research
is carried out in practice and how it is carried out
in the university. He also highlighted how
research skills can be effectively integrated into
Design education at undergraduate level. The
author identified key competences in research
problem formulation and design of experiments.

Barab et al. (2020) highlighted and
problematised some of the challenges they faced
in conducting Design Based Research (DBR).
They state that the emerging field of learning
sciences is interdisciplinary and draws on
multiple theoretical perspectives and research
paradigms to understand the nature and
conditions of learning, cognition and
development. Their findings highlighted the
research competencies needed to implement
DBR in educational and design projects,
identifying skills in iteration, collaboration and
impact analysis.

Lloyd (2023) presented human-centred
design, highlighting research competencies to
understand and improve the user experience. He
identified skills in observation, qualitative
analysis and data synthesis.
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Based on the above, the need for the
integration of research competences in Design
becomes evident, with the intention of
addressing problems of all kinds and at the same
time contributing to the improvement of
graduation rates.

The reviewed studies provide a
theoretical framework on research competences,
including question formulation, methodological
structure, data collection and analysis, as well as
effective communication of findings.

The implementation of  these
competencies in Design programmes will not
only contribute to students' academic training,
but also enhance their ability to innovate and
lead in the field of Design.

In order to achieve the purpose of the
study, to determine the research competences in
the training of designers and their impact on the
professional field, it is important to focus on
questions that provide a clear and direct
understanding of the current competences, the
factors that influence their development and
their impact on academic results.

The following is the research question
guiding the study What are the research
competences that Design students should
develop in order to improve their academic and
professional performance?

This question will provide a holistic view
to develop effective strategies to improve
research training and, consequently, academic
outcomes in Design programmes.

Methods and Materials

The purpose of this study is to determine the
research competences in designer education and
their impact on the professional field. In order to
achieve this, a systematic review (SR) will be
carried out through a thorough search of
scientific  literature, considering research
analysis and various articles on research
competences in Design. This SLR, as a
methodological approach, will be carried out
according to the PRISMA Model (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) (2021).
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This model allows recent information to
be identified, based on specific criteria, in order
to subsequently carry out an analysis of each of
them, with the aim of ensuring a relevant and
accurate search of the topic of study (Page et al.,
2021).

The search for answers to the research
question with respect to the phenomenon under
study is contemplated. Based on Herndndez-
Sampieri (2018) the design of systematic
reviews ‘highlights the use of certain steps in the
analysis of data and is based on the procedure of
Corbin and Strauss (2007)’ (p. 473).

On the one hand, an exhaustive search
and analysis of primary sources is carried out in
order to obtain different perspectives to
strengthen the study, considering the purpose, to
determine the research competences in the
training of designers and their impact on the
professional field.

On the other hand, the question guiding
the systematic review is: What are the research
competences that Design students should
develop in order to improve their academic and
professional performance?

For this purpose, research was carried out
in different specialised databases, considering
key terms related to competences, research,
Design, research  competences, research
competences in Design, research competences,
research competences for Design such as ERIC,
Scopus, Web of Science, Proquest, Redalyc,
Scielo, Dialnet, and Google Scholar.

Consequently, scientific literature was
reviewed, as well as references of studies linked
to the thematic in order to obtain additional and
complementary information.

Filters were used to limit the search to
publications in scientific journals, in English or
Spanish, in the last 5 years by the nature of the
topic.

The SLR was structured in three stages:
identification, screening, included (PRISMA,
2021).
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Identification
An exhaustive literature search was carried out

in the ERIC, Scopus, Web of Science, Proquest,
Redalyc, Scielo, Dialnet, and Google Scholar

databases. The following words were considered:

competences(‘competences’), research
(‘research’), design (‘design’), research
competences, researchcompetences (‘research
competence’ OR ‘research competences’ OR
‘research skills’ OR ‘core competences’),
research competences for design, research
competences for design and research
competences in higher education (‘research
skills for design’ OR ‘research skills in higher
education” OR ‘undergraduate’ OR ‘student
university’ OR ‘college’).

The filters were: year of publication
(studies published between 2014 and 2024);
stage of publication (research in final stage);
language (Spanish and English). Once the filters
were applied, 98 publications were considered in
Web of Science, 50 in Scielo and 42 in Redalyc.
Of 190 articles identified, 62 were eliminated
because of repetition.

Screening

Considering the 128 documents from the
previous stage, studies were selected based on
the keywords contained in both the title and
abstract. Accordingly, 62 non-compliant studies
were eliminated. Subsequently, with respect to
the purpose of the SLR, both inclusion and
exclusion criteria were defined:

Inclusion criteria: a) empirical articles,
qualitative, quantitative and mixed studies, b)
higher education domain, and c) research
competencies.

Exclusion criteria: a) theoretical articles,
systematic literature reviews and meta-analyses,
b) context other than higher education, and c)
research competences or research competences
are not the main variable.

Based on the above, 33 were omitted.
Included
According to the information available so far,

three researchers evaluated the SLR process.
There were no differences between them.
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The participation of another researcher
was also contemplated for the evaluation of bias,
based on the application of the digital checklist
(PRISMA, 2021), in order to assess the
information that is integrated as part of the study.

The information flow diagram is
presented below, where the three moments
defined in the SLR are contemplated (see Figure
1).

Identification of studies viadatabases and registers

)

Records removed before
screening:
Duplicate records removed
(n=62)
Records marked as ineligible
by automation tools (n=0)
Records removed for other
reasons (n=0)

Records identified from*:
Web of Science (n=98)
Scielo (n =50)

Redalyc (n=42)
Registers (n =190)

!

Records screened Records excluded**
(n=128) n=62)

!

Reports sought for retrieval Reports not retrieved
(n=66) n=2)

l

Reports assessed for eligibility
(n=64)

Identification

[

)

Screening

Reports excluded:
Reason 1. Theoretical
articules,
RSLy Meta-analysis (n=9)
Reason 2. Different level of
higher education (n=12)
Reason 3. Research
competencies, not main

v variable (n =12)

Studies included in review
(n=31)

[ Included ] [

Figure 1

Flowchart of the article selection process
Note: Prepared by the authors. Adapted from PRISMA
Flowchart (2021)

Subsequently, a process was determined
for the extraction of information from each of the
studies in the SLR. In this sense, the criteria that
were taken into account in the extraction matrix
were defined (see Table 1). Initial information
was obtained to collect the relevant data from
each of the documents. The initial information
gathering was then reviewed and verified to
ensure the consistency and accuracy of the data.

Table 1
Extraction matrix criteria

Criteria Description
ID Identification number of the study.
Citation Author/s surname and year of publication of the study.

General information Country where the study was developed and disciplinary area.

Objetive/Purpose Objective of the study/Purpose of the study.
Theoretical framework  Author/s surname and year of publication / Operationalization
in dimensions or domains of research competencies.
Modalities Instruction modalities for the development of research competencies.

Findings Main findings regarding ClI.
Recommendations Euture studies.

Note. Own elaboration
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Results

Based on the purpose of the study, to determine
the research competencies in the education of
designers and their impact on the professional
field, as well as the research question What are
the research competencies that design students
should develop in order to improve their
academic and professional performance? The
results of the 31 studies included in the SLR and
the identification number (ID) of each one to
identify them are presented in the following
tables (see Table 2).

Table 2
Coding of studies included in the RSL

ID Reference Country 1D Reference Country
1 Austria, R. M. Y (Philippines) 17 Perdomo et al. (2020) (Peru)
Cabonero, D. A. (2020)
2 Loayza (2021) (Peru) 18 Bialakowsky (2017) (Argentina)
3 Yucra (2024) (Ecuador) 19 Viteri et al. (2016) (Ecuador)
4 Soteloetal. (2018) (Mexico) 20 Alfakih (2017) (Saudi Arabia)
5 Oseda et al. (2021) (Peru) 21 Cruz-Hernandez, R et (Mexico)
al. (2023)
6  Alfaro-Mendives y (Colombia) 22 Avalos y Sevillano (Spain/Costa
Estrada-Cuzcano (2019) (2019) Rica)
7 Paz et al. (2017) (Honduras) 23 Castillo-Martinez y (México)
Ramirez-Montoya
(2021)
8 Alonso et al. (2020) (Mexico) 24 Castro-Rodriguez (Peru)
(2021)
9 Esteves-Fajardo et al. (Venezuela) 25 Ciraso-Cali etal. (Spain)
(2021) (2022)
10  Fernandez-Monge et al. (Peru) 26 Davis y Jones (2017) (USA)
2022
11 Huetal. (2021) (China) 27 Hedge y Karunasagar (India)
(2021)
12 Juérez y Torres (2022) (Mexico) 28 Hernéndez etal. (Colombia)
2021
13 Sandoval-Henriquez y (Chile) 29 l(;zubio)et al. (2018) (Spain)
Saenz-Delgado (2023)
14 Castro-Rodriguez (Peru) 30 UNESCO (2021) (USA)
2021
15 Sl'osca)no et al. (2016) (Mexico) 31 Reyes et al. (2020) (Ecuador)
16 Arango et al. (2021) (Argentina)

According to the country where the
studies were carried out, both Mexico and Peru
have the highest scientific production (16%),
followed by Ecuador, Spain and Colombia
(13%). In this sense, there is greater production
in Latin America (54.4 %).

With regard to the disciplinary area, in
the 31 studies, 11 of them involved students
from different disciplines. The studies are
centred on the area of social sciences (35.5%)
followed by arts, design and humanities (25.8%),
technology and engineering (19.4%). While the
rest are distributed in the areas of administrative
economics and health.

Of the 31 studies, only 6 consider a
theoretical framework for conceptualising
research competences. While the documents that
do not present a theoretical framework are
concerned with defining RQs and subsequently
operationalising them.
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With regard to the dimensions or
domains of the ICs, the competences or skills for
reviewing the state of the art, methodological
(19.3%) stand out. This is followed by
communication, reflection  on results
(presentation of results), as well as competences
or skills for obtaining results with 16.1 %.

Regarding the findings, 51 % of the
studies show improvements in the 1Q of higher
education students based on a given strategy,
while 49 % report a deficient level of 1Q
development.

Hence, the studies show deficiencies in
competences to review the state of research
(formulation of research questions, search for
and evaluation of information), methodological
aspects (qualitative and quantitative research
methods) and skills in communicating results or
findings (analysis and synthesis of information,
effective communication and results) (Diaz-
Bazo, 2021; Novoa & Pirela, 2021).

Studies identify deficiencies in skills for
reviewing the state of research, methodological
skills and skills for communicating results
Sandoval-Henriquez & Séaez-Delgado (2023). In
that sense, the SLR shows several reasons why
students do not acquire research competences
such as: lack of training, workshops or courses
on information search and academic writing,
lack of accompaniment, mainly the design of
strategies for their attention.

Discussion and Conclusions

Based on the purpose of the study to determine
the research competences in the training of
designers and their impact on the professional
field, and the research question What are the
research competences that design students
should develop to improve their academic and
professional performance? It is essential to
develop strong research competences supported
by recent research.

According to the SLR results, it is
highlighted that both Mexico and Peru have
developed more scientific production (16 %).

Likewise, the SLR makes evident the
scarce productivity of South American countries,
taking into account that only one study is carried
out in Honduras, Venezuela, Chile and
Argentina (Sotelo et al., 2018; Alonso et al.,
2020; Castro-Rodriguez, 2021).
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In the disciplinary field, the findings
show that the studies focused on social sciences
(35.5 %), arts, design and humanities (25.8 %)
and technology and engineering (19.4 %). This
is congruent with the studies conducted by
Castillo-Martinez and Ramirez-Montoya (2021),
where there was greater interest in 1Q studies in
education (40%). Hence, the need to contribute
to strengthening CI, particularly in the field of
Design, is evident.

It is important to highlight that only 6
theoretical frameworks out of 31 studies
analysed were identified in the SLR results. The
first, Molina (2021) shows three dimensions: a)
conceptualisation of research, b) formulation of
research methods and design, and c) data
collection, processing and analysis. On the other
hand, Bdttcher and Thiel (2018) propose 5
dimensions (skills): a) research status, b)
methodological, ¢) reflection on research results,
d) communication, and e) content knowledge.
While Rubio, et al. (2018) present it from: a)
problematisation, b) critical analysis, c) enquiry,
d) reflection and results, e) proposing solutions.

Gess et al. (2017), presented the
competence in three research moments: a)
problem identification, b) project planning, and
c) data analysis and interpretation. They also
considered as cognitive aspects: a) research
process, b) research methods, and c)
methodologies. Not least, Hedge and
Karanasagar (2021) only showed it as the
development and monitoring of the student's 1Qs.

Finally, Sandoval-Henriquez and Saez-
Delgado (2023) focused on both the research
process and scientific reasoning.

Based on the above, only three
theoretical frameworks are presented from an
interdisciplinary perspective (Alfaro-Mendives
&  Estrada-Cuzcano, 2019; Hedge &
Karanasagar, 2021; Rubio, et al., 2018).

While in the others, an in-depth and
detailed analysis of the Cls would have to be
carried out to enable their transfer to other areas
(Oseda et al., 2021; Paz et al., 2019 & Sandoval-
Henriquez & Saenz-Delgado, 2023).

Therefore, it can be said that all the
frameworks emphasise the research process and
present different dimensions of competence to
be considered, depending on the discipline.
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In relation to the dimensions or domains
of 1Q, the results highlight the abilities to: a)
formulate questions and, b) methodological.

This is confirmed by the studies of lanni
et al. (2021) and Sotelo (2018). However, both
lanni et al., (2021) and Hu et al. (2021)
highlighted the skills for literature search and
answer identification, for research formulation,
as well as data collection and analysis.

Research Question 1

What are the research competences that design
students need to develop in order to improve
their academic and professional performance?
It is important to highlight that the key
competencies required by Design students focus
on:

- Formulation of appropriate research
guestions. According to contemporary
studies on situated learning in design
(Gibson, 2017; Paramo et al., 2015),
formulating effective questions
facilitates deeper learning and a better
understanding of the design context, thus
promoting the development of more
innovative and effective solutions.

- Searching for and critically evaluating
information. The theory of
informational competence, supported by
Bruce (1997), Roque and Suleny (2017),
underline the importance of selecting and
critically evaluating information to make
informed decisions and solve complex
problems in Design.

- Use of qualitative and quantitative
research methods. The integration of
these in Design is very important
according to Hernandez-Sampieri (2018)
who highlights that this combination
optimises the validity and reliability of
research results. In this way, students are
prepared to face diverse challenges in the
field of Design.

- Analysis and synthesis of information.
The theory of interpretive synthesis,
supported by Nowell et al. (2017),
emphasises the importance of analysing
and synthesising data in a reflective and
contextualised way in qualitative design
research, enabling meaningful and
applicable conclusions to be generated.
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- Effective communication of results.
Kallestinova (2017) highlights the need
for a clear structure and effective style in
the presentation of Design research
results. In that sense, this skill is crucial
to effectively convey findings and
recommendations to diverse audiences,
both within and outside academia.

For all the above reasons, it is important
to emphasise that developing these competences
not only strengthens the academic performance
of Design students, but also prepares them to
perform competently and innovatively in the
professional field. The application of these
theoretical foundations helps to ensure that
students are able to address current and future
challenges in Design effectively and ethically.

However, based on the level of training
that Design students are at, their research
competences should be strengthened:

- Beginning of training. On entering
higher education, Design students
usually demonstrate basic research
competences. Quevedo (2021) has
observed that many students have limited
skills in formulating research questions
and applying research  methods
appropriate to Design.

- Progress during training. During their
academic career students tend to improve
in key skills such as information
searching, critical analysis of sources and
the ability to synthesise relevant findings
(Smith, & Johnson, 2020). However,
these skills may not yet be fully
integrated into practical applications
within the Design context.

- Need for specific courses. Brown et al.
(2020) stress the importance of
integrating specific research courses into
the Design curriculum. These not only
teach research methods, but also foster a
culture of enquiry and experimentation
necessary for innovation in Design.

The impact of research skills in the
professional field is essential to understand how
these skills contribute to students' academic and
professional success.
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Findings and recommendations based on

the studies are detailed below:

Competence development and
academic performance. De la Cruz et
al. (2023) show that strong research
competencies are associated with
academic  performance in Design
programmes. These enable students to
approach complex problems critically
and effectively, resulting in better grades
and a deeper understanding of Design-
related topics. Furthermore, research
such as Valenzuela et al. (2021) has
indicated that students who develop
research skills from the early stages of
their education are better prepared to face
academic and professional challenges in
the field of Design.

Impact on student retention. Chen
(2021) discusses how research skills can
influence student retention in Design
programmes. In addition, students who
feel empowered to research and solve
problems tend to be more motivated and
committed to their studies. This can lead
to a reduced drop-out rate and increased
persistence to  graduation.  Also,
integrating research activities into the
curriculum helps students see the
relevance and applicability of what they
are learning, which can increase their
sense of belonging and connection to the
educational programme.

Professional preparation and career
success. This is confirmed by Castro-
Rodriguez (2021) who mentions that
research competences influence the
professional preparation of Design
students. It was found that graduates who
have developed solid research skills are
better prepared to face the challenges of
the labour market and contribute
significantly in their respective fields.
Hence, these students have the ability to
conduct market research, analyse trends
and complex problems, and propose
innovative evidence-based solutions,
which is highly valued by employers in
the design industry.

Rivera-Gutiérrez, Erika, Higuera-Zimbron, Alejandro and Arguello,
Georgina. [2024]. Research competencies to designers: A systematic
literature review. Journal of Human Resources Training. 10[25]1-13:
€11025113.

https://doi.org/10.35429/JHRT.2024.10.25.1.13


https://doi.org/10.35429/JHRT.2024.10.25.1.13

Journal of Human Resources Training

10
10[25]1-13: 11025113

Article
Recommendations

To further study the level of research
competences in Design students, the following
areas are suggested for attention:

- Longitudinal studies. Research that
follows the progress of students
throughout  their  academic  and
professional career to assess the long-
term impact of acquired research
competences.

- International comparisons.
Comparison between different
educational systems and Design cultures
to identify best practices and areas for
improvement in research training.

- Impact evaluations. Studies assessing
how research competences affect the
academic success, employability and
professional contribution of Design
graduates.

In summary, research competences play
a crucial role in the academic success, student
retention and professional preparation of Design
students. Strengthening these competencies
through innovative educational practices can not
only improve graduation rates, but also prepare
future Design professionals to face real-world
challenges with confidence and skill.
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Abstract

Scientific research and its dissemination in specialized journals
are fundamental pillars for the advancement of knowledge and
social development. This exploratory study examines the state of
the art on the relevance of research and the dissemination of
knowledge in scientific publications, focusing on the context of
Mexican universities, particularly Technological Universities.
The analysis ranges from the generation of knowledge to the
challenges that researchers face in the publication process,
highlighting the importance of scientific dissemination in today's
society and its impact on the quality of life of the population.

State of the art on the importance of research and the dissemination of
knowledge in scientific journals
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Resumen

La investigacion cientifica y su divulgacion en revistas
especializadas son pilares fundamentales para el avance del
conocimiento y el desarrollo social. Este estudio exploratorio
examina el estado del arte sobre la relevancia de la investigacion
y la difusién de conocimientos en publicaciones cientificas,
centrandose en el contexto de las universidades mexicanas,
particularmente las Universidades Tecnoldgicas. El andlisis
abarca desde la generacion de conocimiento hasta los desafios
que enfrentan los investigadores en el proceso de publicacion,
destacando la importancia de la divulgacion cientifica en la
sociedad actual y su impacto en la calidad de vida de la poblacion.
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Introduction

The generation of knowledge begins with a
question based on a problem that affects a
specific population and that needs to be solved.

Thus, research contributes to an
understanding of a problem that eventually
impacts the quality of life of that population
(Gaitan, 2019).

A research work that has not been
published is technically an incomplete work.
Researchers are currently prioritising the search
for journals or publishers where they can
disseminate their results.

This exploratory study presents a state of
the art of the first phase of the research
‘Institutional diagnosis for the creation,
presentation to the academic community and
maintenance of an electronic journal of scientific
dissemination arbitrated. Economic-
administrative area of the Technological
University of Jalisco’.

The higher level universities in our
country, as well as the Technological
Universities  (UTs)  promote  academic
production and continuous research and require
greater dissemination of scientific research that
reflects the vision of the scientific production of
HEIs and contribute continuously to the
construction of knowledge and stimulate
academic discussion. CONAHCYT's mission
(2023) for the year 2025 is to strengthen quality
scientific and technological research activities.

Likewise, it states that it intends to
contribute to pertinently face the main
challenges of society; in addition, the continuous
search to raise the quality of life of the
population in Mexico, favouring equal
opportunities in access to postgraduate studies
and scientific training in a democratic, equitable
and inclusive manner.

The strategic areas of growth are
information and communication technologies,
biotechnology, advanced materials, design of
manufacturing processes, infrastructure and
urban and rural development.
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It promotes and strengthens quality
through the evaluation of scientific and
technological research products, as well as
innovation, and contributes to the training and
consolidation of high-level researchers, with the
aim of increasing the culture, productivity,
competitiveness and well-being of the country.

The UTJ has sought to form and create
Academic Bodies (CA) to develop collaborative
networks that allow the interaction and updating
of researchers, scientists, academics, professors
and students through the dissemination and
scientific discussion, sharing information and
tools according to the thematic lines and making
knowledge accessible to society with the
different UTs in the country.

The CA are the formation of groups of
full-time  research  professors and in
collaboration with teachers of subjects involved
in different research, generation and application
of knowledge (LGAC) which share disciplinary
or multidisciplinary topics with the need to
disseminate the results of their research and
scientific knowledge.

Methodology

For the present state of the art, an exploratory
research is carried out in order to recognise the
diversity of opinions of analysts on the subject
of scientific journals, which is structured in
different phases that allow the subject to be
approached from different perspectives

Phase 1: Literature Review

Preliminary information on the importance of
research, knowledge dissemination and
popularisation in scientific journals was
collected from secondary sources to obtain a
broad view of scientific journals. Academic
databases such as Google Scholar, Scopus, and
Web of Science were consulted to identify
previous studies on the impact of scientific
journals. The main topics of debate were
identified, such as open access, impact factor,
peer review systems, and digitisation.

Phase 2: Analyst and Expert Interviews

Qualitative information on the opinions and
perceptions of experts in the field is currently
being obtained.
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These include  academics  with
experience in research, publication and
dissemination of knowledge in various
publications.

Semi-structured interviews are being
conducted with editors of scientific journals,
academics and librarians.

Phase 3: Content Analysis

Patterns, trends and divergences in the opinions
expressed in the interviews and literature review
will be identified.

Thematic content analysis of the
interviews and the literature review will be
applied, looking for trends in the topics
discussed and comparing the experts' opinions
with the trends detected in the studies reviewed.

Phase 4: Comparison with quantitative
studies

This phase seeks to contrast the qualitative
results with the quantitative data.

Quantitative studies on the number of
scientific publications, impact factors, and open
access rates will be reviewed and the qualitative
opinions collected will be contrasted with the
available quantitative data.

Phase 5: Presentation of Results

This phase will present the findings in a clear
and structured way, highlighting the diversity of
opinions and emerging trends.

This will involve the production of a
report summarising the main findings.

This will include quotes from the
interviews and graphs to illustrate the
quantitative results.

Possible lines of future research will be
proposed based on the gaps found.

Ethical Considerations

Obtain informed consent from interview
participants. Ensure confidentiality of data.
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Results

According to the Royal Spanish Academy RAE
(2021) the word ‘divulgar’ has its root in the
transitive verb ‘divulgar’, to indicate the act of
publishing and making available to the public
information of social interest or about something
likely to be known, considering the restrictions
established in certain sectors of society.

Similarly, disseminating in academia has
become something closed, when it should be an
act of openness and academic humility, making
known not only to the scientific community, but
also to the general public, the results of research
developed in all fields of knowledge (Herrera,
2022).

In this regard, Sagan (1997) states that
‘popularising science (trying to make its
methods and discoveries accessible to non-
scientists) comes naturally, by inertia and
immediately.

Not explaining science seems perverse to
me. When you fall in love, you want to tell the
world about it’ (p.35). Taking into account this
natural need to promote findings, results of
experiments, and despite the fact that society has
greater access to media and communication
technologies, scientific information is not
immediately disseminated to people who need to
know and be updated on knowledge that can
benefit them or alert them to possible risks
(Garcia, 2017).

One of the main challenges for the
development of the scientific journal is to subsist
in the so-called ‘periphery’ of knowledge. That
is to say, all global scientific production is
divided into two streams: the international and
the peripheral (Mendoza, 2006).

The international stream is made up of
knowledge generated in countries with a high
level of scientific and industrial development,
which have publications of recognised world
prestige in circulation and dominate the industry
of processing and disseminating scientific
information. The peripheral current is made up
of scientific production generated in developing
countries, with a record of publications
considered to be of little international value and
which is difficult to disseminate through the
world's information monopolies (Cafiedo,
Hernandez and Fresno, 2003).
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Currently, many scientific journals are
only available electronically and many
researchers in low-income countries, lacking the
resources to access the Internet, cannot reach
them (Piroska, Gita and Asha, 2004).

Another important factor in the creation
of a scientific journal, is the consideration of the
main problems faced by researchers for
publication, as referred to by Francisco Ganga
Contreras in the article ‘Importance of academic
publications’ where he highlights the importance
of publishing in journals indexed in the
academic community at the international level
all knowledge product of their research, so that
journals receive amounts that exceed ten times
or more the articles they need for a given number
(Contreras, 2015).

This reality has meant that there are not
enough anonymous reviewers with the
appropriate time to referee the papers they
receive within a reasonable period of time. As a
result, the time lag between the submission of an
article for review and its publication has
increased exponentially. In this regard, a study
conducted by Cruz (2013), in journals
specialising in management, found that the
response time for the first round of review can
take up to 85 days (almost three months). An
article that goes through four rounds of review
can take 224 days (seven and a half months)
before it is finally accepted for publication
(Figure 1)

Only approved for
final publication
5.63%

In cases where there
are four rounds, the
averagetime is
224 days

There are usuallyup
to four rounds of
review

Relevant data to
consider when

Average response publishing They move on to the
first round of review

10%

time in first round

85 days

Author defection Editor rejects the
15.5% 47%

Figure 1

Times to consider in a publication
Source: Own elaboration based on Contreras, 2015
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Conclusions

The generation of knowledge creates a need to
transmit and disseminate new findings, and with
it the search for means of dissemination that will
allow it to have an impact and recognition in
society. The dissemination of knowledge is part
of the contribution and professional
development of researchers and public and
private institutions that make continuous efforts
to promote research at local, national and
international level; the benefit of exposing
findings is not only for the researcher, but also
strengthens the credibility and prestige of
universities and institutions that continuously
support and promote scientific research.

The opening up of technological
development makes it possible to generate new
means of advanced dissemination that favours
the dissemination of information, democratises
knowledge in society and generates solid bases
for the generation of new knowledge in different
areas.

In relation to research topics, it is
important to take as a basis the priorities and
needs that are part of the problems of society to
generate alternative solutions, considering the
guidelines to which universities and public and
private institutions give priority in order to
achieve a contribution focused on the current
needs of the environment at local, national and
international level.

The commitment of an electronic
scientific journal is to serve as an instrument of
scientific communication and to publish articles
of high scientific quality, which requires
adapting to the requirements of the scientific
community, but with quality standards
established in a transparent manner and aligned
to the requirements of certifying institutions
with similar characteristics to the SNI.
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Author contribution

Gonzélez-Vazquez, Isidro: Performed all
research

By capturing the views of a variety of
experts, editors, academics, librarians, analysts,
the present research will provide a holistic view
of how different actors perceive the role and
evolution of scientific journals in the
dissemination of knowledge.

This multidimensional approach would
allow us to identify:

- Consensus and divergence on key issues
such as open access, pressure to publish,
peer review and digitisation.

- New dynamics and challenges that may
be emerging from digital technologies
and changes in the publishing model.

The research not only gathers qualitative
views, but also contrasts with existing studies
and guantitative data on publishing, impact, and
open access. This allows us to:

- Validate perceptions based on hard data,
making the findings more robust.

- Identify gaps between what experts
believe is happening and the realities that
the data reflect.

Based on the findings, the research could
generate proposals for improvement and areas of
opportunity:

- Suggestions for the improvement of the
editorial process, such as alternatives to
optimise peer review or strategies to
facilitate the transition to open access.

- Areas of opportunity for scientific
journals to adapt to technological
changes and the needs of researchers in
an increasingly digitised environment.

Deepening Current Trends: By exploring
emerging trends, the present research could shed
light on as yet understudied topics, such as:

- The impact of artificial intelligence on
the publication and review processes.

- The growing importance of alternative
metrics in the assessment of scientific
impact, beyond traditional impact
factors.
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Abstract

This quantitative study, of a non-experimental design and
descriptive scope, investigated the perceptions of tourism
educators regarding the use of educational technologies in their
teaching practice. Digital questionnaires were employed to
analyze four key variables: perceived usability, perceived
usefulness, technostress, and computer self-efficacy. The results
revealed a mean score of 3.17 for perceived usability and 3.50
for perceived usefulness, indicating that educators find
technology easy to use and believe it enhances their performance.
Although technostress was low (mean score of 1.30), computer
self-efficacy had a mean of 3.04. It is concluded that while
educators are open to using technology, ongoing training is
recommended to strengthen their self-efficacy and address
potential barriers to effectively utilizing educational tools.

Goal | Methodology Contribution |
Impact of educational Und ding educators’ Enhancing use of educational
technologies perceptions technologies

Teachers' perceptions, ICT, Tourism

Resumen

Este estudio cuantitativo, de disefio no experimental y alcance
descriptivo, investigd las percepciones de los docentes de
turismo sobre el uso de tecnologias educativas en su practica. Se
utilizaron cuestionarios digitales para analizar cuatro variables:
percepcion de usabilidad, creencia de utilidad, tecnoestrés
docente y autoeficacia informatica. Los resultados mostraron una
media de 3.17 en percepcion de usabilidad y 3.50 en creencia de
utilidad, indicando que los docentes consideran que la tecnologia
es facil de usar y que mejora su desempefio. Aunque el
tecnoestrés fue bajo (media de 1.30), la autoeficacia informatica
tuvo una media de 3.04. Se concluye que, aunque los docentes
estan abiertos al uso de la tecnologia, se recomienda implementar
capacitaciones continuas para fortalecer su autoeficacia y
abordar posibles barreras en la utilizacion de herramientas
educativas.

Objetivos Metodologia Contribucién
ias en las per i Ci i6n de las Mejorando el uso de la
de la tecnologia educativa p i de los educad logia educativa

Percepciones docentes, TICCAD, Turismo
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Introduction

The use of information and communication
technologies (ICT) in education has undergone a
remarkable evolution in recent decades. To
understand this transformation, it is essential to
review some significant milestones in its
development.

To mention just one, technology has
become a fundamental tool for all activities in all
areas; in education its impact has been direct, its
use has become increasingly fundamental in
classrooms, where there are now different
options of assistive technologies for education,
designed and developed for use by both students
and teachers. These advances have generated
great changes in the area of education, due to the
fact that the current generations have adapted to
it almost naturally, creating new challenges
where its use has become a support for obtaining
new knowledge (Béez and Clunie, 2019).

According to Arango et al. (2020), as the 2000s
progressed, the Internet became more popular
and computers became more accessible, which
facilitated the integration of ICT in teaching.

Teachers began to wuse electronic
presentations, online resources and e-mail as
tools to communicate with students. In the same
period, learning management systems (LMS)
such as Moodle, Blackboard and Canvas
emerged. These LMSs allowed teachers to
upload materials, assign tasks, interact with
students and evaluate their performance,
revolutionising educational management.

Technologies applied to education are
present at all levels, from primary schools to
universities, email, virtual  classrooms,
document processing, cloud storage and
digitisation are examples of their use.

The unification of educational strategies
and ICT causes the active, collaborative and
participatory work of teacher - students, all with
the intention of fulfilling academic objectives;
from this mix arise critical reflective scenarios
where the teaching and learning process is
strengthened (Vargas, 2020). The education
system is an organization conditioned to the
reality of each nation and at the same time to
technological globalisation, which is why it must
be evolving (Camacho et al., 2020).
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Resistance to change in terms of the use
of technology can occur, but it can no longer be
present, especially in education; in many cases,
this resistance is due to fear of change, the speed
with which daily activities must be transferred to
the new way of working, accompanied by a
poorly  designed  training  programme,
incomplete in its content, making adaptation
more difficult. The acquisition of technological
competences by teachers and the use of
educational tools in virtual environments make
up a permanent requirement for the future
(Bullon, 2019).

Finally, in the last decade, this generation
is witnessing an explosive growth of online
education, with an abundance of online courses,
webinars and fully virtual educational
programmes. Teachers have been forced to adapt
to virtual environments and develop skills to
teach effectively online, marking a high point in
the evolution of ICT in education.

Problem statement

According to a study conducted by the Inter-
American Development Bank, 90% of teachers
consider  digital  technologies for the
improvement of teaching processes (Aquino,
2022). A group of Zambian teachers were
trained on the efficient use of technology in the
area of learning, held at the United Nations
Educational, Scientific and Cultural (UNESCO)
headquarters in Paris, the workshop was held
from 3 to 6 November 2023, enhancing the
technical and pedagogical competencies of the
trainers who will prepare secondary level
teachers across Zambia, ensuring a great
outreach and contribution in improving their
effectiveness (UNESCO, 2024).

In Latin America, the general use of
computers and mobile phones with internet
access have affected the way education was
going a few years ago (Mainato and Drouet,
2017).

The great advance that has been growing
so fast has had to be considered by educational
institutions and their teachers so that they can
integrate it, not only must they consider the
content of the class programmes, but also the
way in which they impart knowledge so that
students can make the most of it and absorb it to
the greatest advantage.
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In Europe, investment in educational
technology and teacher training is a major focus
of education policy in order to achieve
continuous and adaptive improvement.

Google's G-Suite was created in 2006,
starting with a tool called Google Docs which
was used for creating and editing documents,
another for creating presentations and a
spreadsheet, all of which were used online.

As the years went by, Google sought to
grow as they obtained a great success, and so
they took over several companies and
technologies to make them more productive. To
this set of tools were added Gmail for email
management, Google Drive for storage and
collaboration in the cloud and an application for
scheduling activities with Google Calendar.

In 2020 G-Suite changes its name to
Google Workspace and continues to offer its
applications, maintaining and updating them to
offer greater satisfaction to users. Google
Workspace is accessible to all countries, but
some of its services are restricted in Cuba, North
Korea, Iran, Crimea, the so-called Lugansk
People’'s Republic, the Donetsk People's
Republic and Syria (Google, 2024).

Google Workspace is in line with the
concept of collaborative media referring to the
pooling of knowledge, materials, ideas and
services to be shared, in an interested or
disinterested way, for the purpose of accessing
and using them together (Martin et al., 2021).

Google for Education has a training and
support programme, which brings together a
series of coordinated teacher training
programmes with specific certifications, training
resources on technological tools, teacher training
objectives for technological and educational
innovation, as well as multiple narratives, videos
and images on teacher networking on Google
(Saura, et al.,, 2021). Pre-service teachers
indicate that their lives have benefited from the
integration of technologies; they point out a
great ease of use in which it allows the
elaboration of research and academic work, as
well as helping their performance and
educational quality, describing ICT as beneficial
and interesting tools in their lives (Garcia et al.,
2019).
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Nowadays, the use of technology has
been integrated into every person's life, it has
reached all of us, it is present in most of the
activities we carry out and it is necessary to carry
them out. Educational institutions have also been
a target of technological advances and have had
to adapt to them over time, these adaptations
have been of great benefit in the teaching and
obtaining of knowledge. With the last health
contingency, there was an accelerated growth in
the use of technology at the educational level, the
forced absence in the classroom demanded an
immediate solution that had to be covered.

The Covid-19 pandemic led to constant
changes in different areas of reality, such as
politics, society, the economy and education,
creating new ways of interacting and acting that
had not been considered before (Cuevas, et al.,
2022). Virtual classes, access to files in the cloud,
revision of homework, exam application, are
some of the examples of technologies that have
been integrated in order to move forward.

Ortiz and Nufiez (2019) mention that the
improvement of digital skills in universities is
essential in today's world, because it is useless to
have students of the modern era when there are
no conditions for the improvement of their skills,
not only digital skills, but also cognitive and
operational skills should also be considered to
join them with technological skills.

In Mexico there are universities such as
UAM Azcapotzalco that have migrated their
email platform to Google Gmail, another
example is the example of the Miguel de
Cervantes Saavedra Vespertina Primary School
in the state of Mexico, which has also integrated
the applications of the suite, where they began
training their teachers and students in the tool,
which is working satisfactorily.

In the state of Sonora there is also the
case of the use of the Google Workspace
platform with the Gmail email application,
educational and government institutions. As we
can mention is the use of Gmail, the application
used for sending and receiving email.

During the pandemic, the Yoremia
platform was enabled, where students were
given a Google email address so that students
could use the Classroom application, where
teachers uploaded course assignments and
students could work on them.
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Yoremia is a virtual platform created by
the Secretary of Education and Culture of the
State of Sonora, with the aim of carrying out the
educational process, obtaining learning and
access to information for the Sonoran population
(Brown, 2020).

Teachers using Google tools to teach
often face a number of challenges. One of the
most recurrent problems is the lack of training in
technology, as teachers are not experts in the use
of these tools, which hinders their ability to
make the most of their functions and develop
effective teaching strategies.

In addition, resistance to change is a
common obstacle, as some teachers may be
comfortable with face-to-face (or conventional)
educational modalities and resist the transition to
digital. Technical problems may also arise, such
as service interruptions, access problems or
technical difficulties in using Google platforms.
Privacy and security of student data is a major
concern, and teachers need to understand
Google's privacy and security policies to ensure
that information is protected.

Enabling evidence-based approaches to
effective digital learning that delivers benefits
beyond academic outcomes requires capacity
development (UN, 2024). Teacher competencies
influence student progress, could gain
substantial improvements in student
performance by  strengthening  teacher
competencies and should be a priority for
governments in Latin America (OECD, 2020).

Many teachers currently do not know
how to integrate the use of technology as a tool
to support the delivery of their classes in the
classroom, and there are also teachers who do
not have the knowledge of how to use such
technologies.

In the context of higher education, the
integration of technological tools such as Google
Workspace is essential to improve the efficiency
and quality of the educational process. However,
the adoption and effective use of these tools by
teachers can be influenced by various
perceptions and attitudes.

Perceived usability and belief in the
usefulness of Google Workspace are crucial
factors that may determine teachers' willingness
to use these tools in their daily practice.
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If teachers find the tools easy to use and
useful for their tasks, they are more likely to
integrate them into their teaching.

On the other hand, if they perceive
barriers to usability or doubt their usefulness,
their adoption may be limited, thus affecting the
potential ~ educational  benefit of these
technologies.

In addition to these perceptions, it is
important to consider the impact of technostress
and computer self-efficacy on teachers'
willingness to use Google Workspace.
Technostress, or the stress associated with using
technologies, can be a significant barrier to
technology adoption, especially if teachers feel
that the tools are complicated or that they do not
have the necessary support.

On the other hand, computer self-
efficacy, or confidence in one's own abilities to
handle technological tools, also plays a crucial
role. Teachers with high IT self-efficacy are
more willing to explore and use new
technologies, while those with low self-efficacy
may avoid using them for fear of making
mistakes.

The lack of a clear understanding of how
these factors influence the use of Google
Workspace may limit the institution's ability to
provide the necessary support and improve the
teaching experience with these tools.

Objective

To describe the perceptions and attitudes of
lecturers in  the  Tourism  Business
Administration programme at a higher education
institution in relation to the use of Google
Workspace, focusing on perceived usability,
belief in usefulness, technostress and IT self-
efficacy.

Rationale

Research on teachers' perceptions and attitudes
towards the use of Google Workspace in the
Tourism Business Administration programme at
a higher education institution is critical for
several reasons. First, the integration of
technological tools in education is a growing
trend that promises to improve the efficiency and
effectiveness of the teaching-learning process.
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However, for this integration to be
successful, it is crucial to understand how
teachers perceive and use these tools. Perceived
usability and belief in the usefulness of Google
Workspace are determining factors that can
facilitate or hinder its adoption and effective use.

This research will provide valuable
information on these aspects, allowing the
institution to  design more  effective
implementation strategies aligned with teachers'
needs and expectations.

In addition, technostress and computer
self-efficacy are critical variables that can
significantly influence teachers' experience with
Google Workspace. Technostress, or the stress
associated with technology use, can be a
significant barrier to technology adoption,
especially if teachers feel overwhelmed or
insecure in their use of technology.

On the other hand, computer self-
efficacy, or confidence in one's own
technological skills, is a factor that can enhance
teachers' willingness to explore and use new
tools. By investigating these factors, specific
barriers can be identified and support and
training interventions can be designed to reduce
technostress and improve computer self-efficacy,
thus facilitating a smoother and more effective
integration of Google Workspace into the
educational environment. Finally, this research
is essential to improve the quality of education
offered by the institution. By understanding
teachers' perceptions and attitudes, training and
support programmes can be developed that not
only increase technological competence, but also
promote a positive attitude towards the use of
digital tools.

This will not only benefit teachers, but
will also have a positive impact on students, who
will benefit from more dynamic, interactive and
efficient teaching. In summary, this research will
provide a solid basis for informed and strategic
decision-making that will improve both the
teaching experience and the quality of education
in  the institution.  Tourism  business
administration teachers have been selected
because they are only familiar with the use of
basic technologies, which is why it is important
to establish the necessary actions to cover this
need, preparing them to have sufficient
competences from the beginning of their
activities.
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As mentioned above, pupils are
nowadays very familiar with technology, on
their phones, on their computers and in many of
the activities they carry out on a daily basis, and
they do not put up much resistance to adapt to
this new way of teaching.

Theoretical foundation

Human learning takes place in a social context,
reflecting our nature and evolution as social
beings. The elements that facilitate learning are
essentially the same and are linked to the
establishment of dialogue. Interaction and
communication with others are fundamental
principles of human learning. Although a person
may learn alone through self-study, reading or
other methods, there is always an internal
dialogue between the individual and the learning
materials. This capacity for dialogue is acquired
socially from the first relationships a human
being establishes and continues to develop
throughout life.

Education will always be at every social
level and develops throughout life and in various
settings. There are different options for realising
and carrying out education, but there is one
essential component in common. Every act of
education, whether planned or spontaneous
(considering formal, non-formal and informal
education), involves a dialogue, an interaction
between individuals. It is precisely on this
interaction that any theory on the different types
or ‘modalities’ of education must focus.

Online learning has its roots in the 1960s
with the development of educational computer
systems. However, the real boom began in the
1990s with the popularisation of the Internet. In
these early days, online education was mainly
based on e-mails and discussion forums, with
access to digitised resources (Robert Barouki,
2021).

Virtual education began to develop
around the end of the 1980s, when Information
and Communication Technologies (ICT) began
to stand out in society, with the massification of
the Internet and the development of virtual
learning environments that encompassed the
concept of virtual education, which began to take
on greater importance in training proposals. (Iza,
2023).
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The transition from face-to-face to
virtual learning in times of epidemics poses a
challenge for the institutional community. The
educational role, when developing content, skills
and evaluation must be based on the reality of
the national limitation for this it is necessary to
facilitate care when working on disorders so as
not to collapse into useless separations or
objectivations. (Sandoval Valle, 2021).

Distance education is a phenomenon that
continues to expand and evolve in response to
the demands and needs of an increasingly
globalised and technological society. Through
this literature review, we seek to identify and
analyse best practices and strategies for
overcoming barriers to online learning, with the
aim of improving quality, accessibility and
inclusion in distance education.

In doing so, it is hoped to contribute to
the advancement of knowledge and practice in
this field, as well as provide valuable
information for those interested in developing
and implementing effective and high quality
distance education programmes (Villares &
Toala, 2023).

Drucker (2014) mentioned that in the
coming years schools and universities will
change dramatically. These changes will be
imposed partly by the emergence of new
technologies, such as computers, video and
satellite broadcasting, as a response to a
knowledge-based society in which learning is
organised in a protracted process, and partly by
the emergence of new theories regarding ways of
learning. It is obvious that, when Druker made
such a statement, the first revolution in education
was in force: the Internet already existed, but it
was only a storehouse of information.

Educational tools

According to Carrizo (2021), who in his article
describes that Google is a resource to help the
pedagogical process in the university area, and
determines that the motivation in learning that
drives students' interests in the subjects taught,
with the teacher becoming a role model.

Google Workspace, formerly known as
G Suite, is a set of productivity and collaboration
tools that Google offers to improve work
efficiency in both business and education.
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These tools are designed to facilitate
communication, collaboration and organization.
Some of the main applications included in
Google Workspace are presented (Google, n.d.).

Perceived usability

Perceived usability refers to users' subjective
evaluation of the ease of use and accessibility of
a technology or system (Beltran et al., 2015). In
the educational context, the perceived usability
of tools such as Google Workspace is crucial in
determining teachers' willingness to integrate
these technologies into their pedagogical
practice. According to the Technology
Acceptance Theory (TAM), developed by Davis
(1989), the perception of usability directly
influences the user's attitude towards technology,
affecting their intention to use it. This variable
not only considers technical and functional
aspects of the platform, but also the user
experience in terms of clarity in navigation,
efficiency in performing tasks and overall
satisfaction with the interaction (Colorado-
Aguilar, 2014; Ferrer et al., 2011).

Utility belief

Utility belief focuses on users' perceptions of the
benefits and usefulness that a technology can
bring to their specific tasks or activities (Barat,
2016). In the educational context, the usefulness
belief of Google Workspace is closely related to
teachers' perception of how these tools can
enhance the teaching-learning process (Lorenzo
etal.,, 2011).

According to  the  Technology
Acceptance Model Extended (TAM2), proposed
by Venkatesh and Davis (2000), usefulness
belief is a key determinant of technology
adoption, influencing users' intention to use the
technology and their actual usage behaviour.

This variable not only assesses the
perception of tangible benefits, such as
improved productivity and efficiency, but also
intangible aspects such as the impact on learner
motivation and engagement.

Technostress

Technostress refers to the psychological and
emotional stress experienced by individuals as a
result of the use of digital technologies (Tarafdar
etal., 2014).

Cota-Luévano, Jesus Alberto & Ochoa-Alcantar, José Manuel. [2024].
Exploration of teachers' perceptions in tourism programs: a quantitative
study with a temporal focus. Journal of Human Resources Training.
10[25]1-11: e31025111.
https://doi.org/10.35429/JHRT.2024.10.25.1.11


https://doi.org/10.35429/JHRT.2024.10.25.1.11

Journal of Human Resources Training

.
10[25]1-11: e31025111

Article

In the educational context, technostress
can manifest itself when teachers face technical
difficulties, complexity in the use of digital tools
or rapid technological evolution that generates
anxiety and frustration.

According to research in organizational
and educational psychology, technostress can
negatively affect teachers' emotional well-being
and their willingness to use technology in the
classroom (Ayyagari et al., 2011). Identifying
and mitigating technostress is crucial to
promoting a healthy work environment and
facilitating the effective adoption of educational
technologies such as Google Workspace.

IT self-efficacy

Computer self-efficacy refers to an individual's
personal belief in his or her ability to effectively
use digital technologies in different contexts and
situations (Bandura, 1977). In education,
teachers' computer self-efficacy plays a key role
in their willingness to explore and use tools such
as Google Workspace effectively.

According to Bandura's Social Cognitive
Theory, computer self-efficacy not only
influences teachers' intention to adopt and use
technologies, but also affects their level of effort
and persistence when facing technological
challenges  (Bandura, 1977). Improving
computer self-efficacy through training and
support programmes can increase teachers'
confidence in their technology skills and
promote more effective integration of digital
technologies into teaching and learning.

Type of study

The present research is a quantitative, non-
experimental, cross-sectional, descriptive study.

This means that the data are collected at
a single point in time, allowing the
characteristics or behaviours of the participants
to be analysed without manipulating the study
variables.

The aim is to describe the opinions,
perceptions or behaviours of tourism teachers in
relation to the topics addressed in the
questionnaire, without attempting to establish
causal relationships or infer changes over time.
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Participants

The participants in this study are teachers of the
Bachelor's Degree in Tourism at a higher
education institution in Mexico. These teachers
have experience in teaching various subjects
related to the discipline and have been involved
in educational processes at higher levels. The
teachers were selected on the basis of their
experience and willingness to participate, given
that the aim was to obtain information relevant
to the research objectives.

Sample

Non-probability convenience sampling was used,
which implies that participants were selected
according to their accessibility and willingness
to participate in the study.

This technique is appropriate when
access to the total population is limited, allowing
valuable information to be obtained in a short
period of time. Although it does not allow
generalisations to be made to the entire
population of tourism teachers, it provides useful
and representative insight into the context of the
research.

Instruments
Perceived Ease of Use

Perceived Ease of Use (Holden & Rada, 2011);
measures teachers' perception of the ease with
which they can use educational technology to
support the teaching-learning process in their
classes (4 items, e.g., Using technology in my
classes does not require much mental effort, a
= .78), uses a 5-point Likert-type response
format (O = Strongly Disagree to 4 = Strongly
Agree).

Perceived Usefulness

Perceived Usefulness (Holden & Rada, 2011);
measures the belief that using a specific
technology will enhance your performance as a
teacher (5 items, e.g., Using technology
improves my effectiveness in my job as a
graduate teacher, o = .89), uses 5-point Likert-
type response format (0 = Strongly Disagree to 4
= Strongly Agree).
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Teachers' Techno-stress

Teachers Techno-stress Levels Defining Scale
(Coklar et al., 2017), the Teachers’ Technostress
for the Pandemic Context scale (Chou & Chou,
2021), and the Technostress on Role Stress and
Productivity scale (Califf & Brooks, 2020);
measures the Dbelief whether the use of
educational technology for their classes
generates stress for them (8 items, e.g., ‘The use
of educational technology for their classes
generates stress for them’), Implementing online
graduate teaching causes me frustration, a
=.78), uses 5-point Likert-type response format
(0 = Strongly Disagree to 4 = Strongly Agree).

Teacher ICT Self-Efficacy

ICT Self-Efficacy Scale (Wang & Zhao, 2021);
measures their judgement of their own ability to
use electronic devices or educational software (4
items, e.g., | can achieve my teaching goals
using technologies, a.=.77), uses 5-point Likert-
type response format (0 = Strongly Disagree to 4
= Strongly Agree).

Data collection procedure

The data collection was sponsored and endorsed
by the host institution, which allowed access to
the participating teachers. The information was
collected by means of a questionnaire in digital
format, designed using the Google Forms
platform. The questionnaire was sent to teachers
via institutional emails and work groups,
ensuring that they could complete the questions
conveniently and quickly, from any device with
internet access. Data collection was carried out
over a period of three weeks, ensuring that all
participants had sufficient time to complete the
questionnaire.

Data analysis

Once the data collection phase was completed,
the responses were downloaded in Excel format
from the online form. Before proceeding to the
analysis, an initial scan of the data was
performed in SPSS to check the normality of the
distributions, using the skewness and kurtosis
coefficients. Next, the internal reliability of the
questionnaire was assessed through Cronbach's
Alpha coefficient, ensuring that the items
consistently measured the proposed constructs.
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Finally, descriptive statistics were
applied to the four specific objectives of the
study, allowing us to describe the general trends
and main characteristics of the responses
obtained.

Results

Descriptive statistics (mean and standard
deviation) were used for data analysis, in
addition to skewness (-2 to +2) and kurtosis (-7
to +7) indices to determine the normality of the
distributions (Byrne, 2016; Hair et al., 2019).
The results obtained for the assessed variables:
perceived usability, usefulness belief, teacher
technostress and teacher computer self-efficacy
are presented below (see Table 1).

Perceived usability

Perceived usability, which measures the ease
with which teachers can use educational
technology to support the teaching-learning
process, obtained a mean of 3.17 and a standard
deviation of 0.66 on a 5-point Likert-type scale
(0 = Strongly Disagree, 4 = Strongly Agree). The
minimum and maximum values reported were
1.15and 4, respectively. As for the skewness and
kurtosis indices, values of -1.29 and 2.44 were
obtained, indicating that the distribution presents
a slight negative skewness and a moderate
degree of kurtosis, suggesting a higher
concentration of responses in the upper values of
the scale.

Utility belief

Belief in usefulness, which assesses the
perception that the use of technology will
improve teacher performance, yielded a mean of
3.50 and a standard deviation of 0.50, with a
range of responses between 2.4 and 4. The
skewness (-1.78) and kurtosis (-0.37) indices
indicate a skewed distribution to the right,
reflecting that most teachers perceive that
technology increases their effectiveness in the
classroom. However, the negative Kkurtosis
suggests that the responses are more evenly
distributed around the high values.

Teacher technostress

For teacher technostress, which measures the
level of stress generated by the use of technology
in teaching, a mean of 1.30 with a standard
deviation of 0.75 was obtained, ranging from 0
to 3.
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The skewness (0.34) and kurtosis (0.26)
are within the normal range, indicating a
relatively symmetrical and close-to-normal
distribution.

These results suggest that most teachers
do not experience high levels of technology-
related stress.

Teacher computer self-efficacy

Finally, teacher computer self-efficacy, which
measures teachers' confidence in their ability to
use technology in their teaching, showed a mean
of 3.04 and a standard deviation of 0.56, with a
minimum of 2 and a maximum of 4. The
skewness was 0.04, suggesting a distribution
very close to symmetry, while the kurtosis was -
0.25, indicating a slight dispersion in the
responses. This suggests that teachers, in general,
feel confident in their ability to handle
technological tools in the classroom.

Table 1

Mean, standard deviation, minimum,
maximum, skewness and kurtosis of the
variable scales studied

Curto

Variable M DE Min Max Asymmetry o

1 Perception of 317 066 125 4  -1.29 2.44
usability

2 Utility belief 350 050 24 4 078 -0.37

3 Teacher 130 075 0 3 034 0.26
technostress

4 Teacher computer o,/ 55 5 4 (04 -0.25
self-efficacy

Note: M=Mean, SD=Standard Deviation, Min=Minimum,
Max=Maximum

Source: Own elaboration
Conclusions

The results of this study provide a detailed
insight into the perceptions and experiences of
tourism teachers in relation to the use of
educational technology in their classes. Firstly,
the perception of usability revealed that teachers
consider that using educational technology in
their teaching practice does not involve a great
deal of effort, as indicated by the high mean
(3.17 points).

However, the kurtosis index suggests
that a significant proportion of teachers are
strongly inclined towards the ease of use of
technology, while a minority may still
experience difficulties.

ISSN: 2444-4979.

RENIECYT-CONAHCYT: 1702902
ECORFAN® All rights reserved.

On the other hand, teachers show a strong
belief in the wusefulness of educational
technology, with a mean of 3.50 points,
reflecting their conviction that the use of these
tools enhances their effectiveness in the
classroom. The negative skewness suggests that
most teachers have a very favourable perception
of the positive impact of technology on their
performance.

Regarding teacher technostress, the low
mean (1.30 points) reflects that the use of
technology in their classes does not represent a
major source of stress for most teachers. This
may be related to the positive perception of its
ease of use and usefulness.

Finally, in relation to teacher computer
self-efficacy, the results (mean of 3.04 points)
indicate that teachers feel relatively confident in
their ability to use technology tools, although the
low values suggest that there is a small group
that may require further support or training.

Recommendations

Strengthening technology training: Given that
the perception of usability is mostly positive, but
some teachers may still encounter difficulties, it
is recommended that ongoing training
programmes be implemented.

These programmes should focus on the
efficient use of technological tools and the
incorporation of new educational technologies
that optimise the teaching-learning process.

Promoting the use of technology as a
pedagogical strategy: The high belief in the
usefulness of technology suggests that teachers
are open to continue adopting technologies. It is
advisable to promote the use of these tools
through workshops that offer specific, evidence-
based pedagogical strategies to maximise the
impact of technology on student learning.

Attention to the technostressed group:
although levels of technostress are generally low,
attention should be paid to those teachers who
may be experiencing frustration or anxiety when
using technology. The creation of a space for
ongoing technical support and further guidance
for these teachers would help to reduce any
barriers they face.
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Developing technology self-efficacy: To
build teachers' confidence in using technology, it
is recommended that one-to-one mentoring or
tutoring be implemented for those with lower
levels of computer self-efficacy. This could
include simulations of technological classes or
support during the planning and development of
their classes with educational technology.

These conclusions and recommendations
seek not only to improve technology adoption
among teachers, but also to enhance their
effectiveness in the classroom, thus optimising
the teaching-learning process in the context of
tourism programmes.
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Abstract

Job collocation is a great challenge for professionals; companies look for
profiles with skills and verifiable work experience. Univesities and
Education Institutions have this great responsibility. Mechanisms they
have to develop skills are: educational program, professional practices
and thesis. This work is aimed at determining the skills that students of
the Information Technology and Communications Engineering degree at
the Tecnoldgico de México Campus Salvatierra can develop. The
proposed work can be applied to any higher education educational
institution. To determine the skills students can develop, a review of the
different programs and calls for students to participate was carried out.
The purpose of the proposed monitoring system is to record skills that
students have throughout their academic life. =~ Among which are
academic competitions, research projects, training, certifications,
communication, languages, work experience, class projects, class grades
and hobbies.
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Resumen

El ingreso al &mbito laboral es un gran reto para los profesionistas, las empresas
buscan perfiles con habilidades y experiencia laboral comprobable. Las
instituciones formadoras de profesionistas tienen esta gran responsabilidad. De los
mecanismos que tienen para desarrollar las habilidades generalmente tienen su
programa educativo, practicas profesionales y en algunos casos tesis. Este trabajo
va encaminado a determinar las habilidades que pueden desarrollar los estudiantes
de la carrera en Ing. en Tecnologias de la Informacién y Comunicaciones del
Tecnoldgico de México Campus Salvatierra. El trabajo propuesto puede aplicarse
a cualquier institucion educativa de educacién superior. Para determinar que
habilidades que pueden desarrollar los alumnos se realizd una revisién de los
diferentes programas y convocatorias internas y externas a la institucién donde los
alumnos pueden participar. El sistema de seguimiento propuesto tiene como
propésito registrar las habilidades que los alumnos tienen a través de su vida
académica. Dentro de los que se identifican concursos académicos, proyectos de
investigacion, capacitaciones, certificaciones, comunicacion, idiomas, experiencia
laboral, proyectos de clase, promedio de clases y hobbies.
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Introduction

One of the most important challenges for a
graduate is to enter the labour market. In general,
companies are looking for very specific profiles
and years of experience. Educational institutions
are in charge of training students with the skills
required by companies. In general, training
institutions have: their educational programme,
speciality programme, professional residences,
language programmes and thesis programme to
develop students' skills.

For example, in the case of the
Tecnoldgico Nacional de México, there is an
educational  programme, social  service,
extracurricular subjects, professional residences
and a comprehensive degree programme. In
addition, there are academic events such as the
summer of science, the CodingCup TecNM
programming competition (ITSUR, 2024) and
the national summit on technological
development, entrepreneurship and innovation
known as InnovaTecNM (TecNM, 2024).

However, in the institution there is no
system for tracking students' skills where the
individual capabilities of each student can be
seen. What the institute does have is a system of
curricular progress, Kardex. In order to
implement a system for recording skills,
literature was reviewed on activities students do
to develop occupational skills, as well as
different strategies to encourage participation
and the feeling that their academic development
generates in them.

With regard to occupational activities
and skills, in the work presented by (Pérez &
Pinto, 2020), the factors that influence labour
market insertion are: degree, professional
experience, curricular  factor  (academic
programme) and teaching (teaching-learning).
The authors indicate that these factors have a
positive influence on students, and for this study
they use econometric analysis and least squares
regression for validation.

The development of employability
competences, student satisfaction during their
training and mobility is studied in (Gonzalez-
Lorente & Martinez-Clares, 2021) to see how
they influence labour market insertion.
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The authors present different strategies
for skills development and monitoring using
modern computing techniques such as big data,
blockchain and 10T (Cheng & Shi, 2024). The
design of an IloT lab as a strategy for
understanding computer security is presented in
(Rao & Elias-Medina, 2024).

Emotional factors in students are also of
great importance considering retention, dropout
and unemployment. In the literature it has been
reported about what motivates university
students to stay, the following elements were
found: 1) communicating with people, 2) solving
problems, 3) working in a team, 4) applying
knowledge, 5) acquiring knowledge, 6) adapting
to business requirements, 7) risk-taking ability,
(Safrankova & Sikyr, 2016). Gamification for
soft skills development is presented in (Marengo,
et al, 2024). A study on the effects of
unemployment is presented in (Gomez &
Extremera, 2023). They note that unemployment
has become one of the most important social
problems. The fact of lack of employability
causes certain behaviours that affect people's
mental health. The authors indicate that
resilience and emotional intelligence are
psychological instruments that can be used to
predict emotional state and job search behaviour.

Where depressive symptoms and
measures of happiness were analysed on
volunteer participants. In the same vein, the
work presented by (Rizkallah & Seitz, 2017)
presents the factors that enable student retention
in different educational programmes. (Fitri,
2024) presents work on causes of dropout,
applying clustering techniques to determine
potential dropout groups.

Another factor to consider is the degree
to which teachers are involved in the
development of academic programmes given
that they activate and encourage teaching-
learning practices focused on achieving
educational goals, as well as different learning
platforms. (Al-Barakat et al., 2023) apply
different  instruments to  monitor  the
development of competences through the
teaching-learning processes. In the work
presented in (Barra & Ceballos, 2020) five
dimensions are  evaluated:  programme
development, use of didactic and technological
material, assessment system, administrative
aspects of the subject and student role.

Montecillo-Puente, Francisco Javier, Cruz-Loera, Maria de la Luz and
Lara-Rivera, Agustin. [2024]. Univesrsity student skill’s monitoring
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A case study on the monitoring of
synchronous and asynchronous online learning
uses ANOVA for data analysis (Aljawawdeh,
2024).

In contrast (Villena & Cieza, 2023)
discuss the importance of managerial leadership
and the different roles teachers have in
successful training. Teachers also have a
responsibility to use educational platforms to
manage the development of their courses. In
(Serna & Alvites, 2021), they present the use of
Moodle as a tool for content and skills
development. A study on platforms used for the
teaching and learning process is presented in
(Weng et al., 2024).

From the literature reviewed on
education, the authors focus mainly on content
development of educational programmes,
technological tools for knowledge transfer,
factors that determine employability, strategies
for student motivation retention and the
consequences of lack of job opportunities.

This article presents the development of
a computer system to monitor the development
of skills according to the possibilities of the
Tecnoldgico Nacional de México Campus
Salvatierra, specifically for the Information and
Communication  Technologies  Engineering
programme (ITICS). The main functionality of
the system is to record data that, according to the
literature, contribute to labour market insertion,
as well as the appropriate monitoring of
educational programmes and quality indicators.

A sentiment analysis is included for data
observed in a study group to 2024 in comparison
with respect to the skills of the ideal learner.

Institutional context of the ITICS programme

In the ITICS programme, the historical average

temporary and permanent disengagement is 16%.

It has a maximum of 25% and a minimum of
11%.

This indicator is one of the most
important in the institutions, so strategies must
be created to reduce it, Figure 1. Another
indicator of interest is the graduation rate (% of
students who complete the academic
programme), shown in Figure 2.
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Figure 1

ITICS programme temporary and permanent
disenrolment history from 2018 to 2024.
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Figure 2
ITICS terminal efficiency of retained students

Based on this information, the following
section presents a way of defining the skills to be
developed and the different academic activities
available in the institution to foster them.

Determination of students' skills

There are different techniques for collecting data
to be analysed, in particular it is very difficult to
collect information related to social aspects as
they usually involve people and designing an
experiment in a controlled environment is
difficult.

This is the case when trying to determine
which skills in students are relevant for their job
profile. Data can be obtained by observation
(non-experimental data) recorded at a certain
point in time (cross sectional data), in a time
series (time series data), data accumulated in two
instants (pool data) or temporally following
some fields of records (panel data). Furthermore,
if one wishes to treat data sets in an econometric
model for forecasting, one must be very careful
in choosing the variables (log-fields), to which
one can apply economic theory to determine
their validity.
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However, one can also start by
experimenting with a model whose variables are
defined by reasoning and common sense. This
approach loses much of the contribution of
economic analysis, but it is a starting point for
analysis (Wooldridge, 2013).

Within the quality indicators of the
TecNM in its document aligned to the
Guanajuato state plan, (PIID-ITESS, 2019;
iplaneg, 2023) the following indicators are
included: students participating in
research/entrepreneurship  projects, students
certified in another language, students certified
in occupational skills and students incorporated
into the labour market in their first years after
graduation. In order to meet these indicators, the
TecNM and the Salvatierra campus have
different programmes and calls for applications.

In the same way, in support of higher
education, different opportunities are offered by
the TecNM and the Salvatierra campus.

Considering the literature review, aspects
such as emotional state, motivation and personal
goals are not clearly identified within the quality
indicators. However, TecNM campuses have a
tutoring area that addresses these points during
the first four semesters. In the work (Rizkallah
& Seitz, 2017; Gomez & Extremera, 2023) they
mention mental health.

In terms of labour demand, there are
platforms to offer and apply for jobs. The ICT
career has as its graduate profile software
development, telecommunications, databases,
project management and specialisation in
industrial networks (PLC, CNC, robots, among
others). As of July 2024, the results shown in
Table 1 in the job search platforms are obtained
when keywords related to the graduate profile
are entered.

Table 1
Keywords and results on different job search
platforms

Word ocCcC computer | linkedin
worldwide | work

Software 26 000 4700 2 600
Database 11 000 7 300 1200
Telecommunications | 4 000 1140 120
CNC 600 340 340
Robotics 600 200 200
PLC 2 200 344 700
Scrum 2 000 280 270
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Using the TecNM indicators, the
academic programme, academic events and calls
for proposals, Table 2 presents activities that
provide different skills. The skill categories
considered are: knowledge, communication,
mental health, project, job requirement and
language.

These were proposed according to what
IS reported in the literature and the institution's
indicators. Students have the possibility to
develop these activities during their academic
life facilitated by the institution with the
exception of work experience and hobbies. The
choice to determine the measurement is in
relation to the TecMM quality indicators.

Table 2
Activity, skill and measurement criteria

Activity Measurement

Academic programme
Extracurricular

Ability
Knowledge Average

Communication | Qualification
Mental health

Number of
tutorials
Number of
presentations
Number of
participations

Tutorial

Exhibition of class | Mental health
projects
Play event

Communication

Social service

Mental health

Satisfaction

entrepreneurship)

Speciality Communication | Average
Professional Mental health Rating
residencies

Thesis Communication | Satisfaction
Programming Work Number of
competition requirement participations
InnovaTecNM Work Number of
(hackathon, requirement participations

Course (Google, AWS,
Oracle, Cisco, Git,
Scrum PLC, CNN,
robotics, 110T)

Project

Number

TecNM Science | Communication | Number of
Summer shares

Research project | Knowledge Number of
(internal, TecNM, idea participations
Guanajuato)

Article publication Project Number of

items

Work experience

Communication

Number of
entries

Communication in | Work Quantity
other languages requirement
Hobbies Project Quantity

Own creation

In Table 3, the skills and in which

activity they can be developed are presented.
With these criteria it is possible to define a model
that allows us to define a learner with ideal
abilities.
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Table 3
Skills and their relation to activities

Ability Activity

Knowledge Academic programme, programming
competition, research project,
publication.

Communication | Extracurricular, exhibition of class
projects, playful event, summer of
science TecNM, research project,
publication  of  articles, thesis,
communication in other languages, etc.

Projects Thesis, InnovaTecNM, summer of
science TecNM, research project, article
publication

Mental health Extracurricular, recreational event, social
service, summer of science TecNM,
research project, article publication
Expertise,  professional  residencies,
courses (Google, AWS, Oracle, Cisco,
Git, Scrum PLC, CNN, robatics, I10T),
work experience

Language Communication in other languages
Own creation

Employment
requirement

Ideal student TecNM campus Salvatierra
TICS

According to 5 high quality graduates in 2024
and combining their skills we can define what
would be the characteristics of the ideal student.

Table 3
Skills and their relation to activities

Ability Activity

Knowledge Academic programme: 91
Programming competition: 4
Research project: 2
Publication of article:1
Communication | Presentation of projects in class: 5 Thesis:
1

InnovaTecNM: 1

Summer of Science TecNM: 1
Research project: 1
Publication of an article: 1
Projects Thesis: 1

InnovaTecNM: 1

Summer of Science

TecNM: 1

Research project: 1
Publication of article: 1.
Extracurricular: 90
Recreational event: 2

Social service: 4

Summer of science

TecNM: 1,

Research project: 1
Publication of article: 1

Mental health

Employment Specialty: 93 Professional residencies: 95

requirement Courses: 6 Work experience: 4
Communication in other languages: 1

Language Communication in other languages: 1

Creacion propia
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Development technologies

For the development of the student skills
tracking system we used (Jakarta, 2024),
Glassfish web server, MySQL for persistence
management, html-js-css-Bootstrap for the user
interface, see Figure 3. From Jakarta we used
components such as dependency injection,
jakarta server faces, EL and persistence. In
addition, an object-oriented paradigm is used, git
for version control system and scrum for project
management. The scrum development team
consisted of 2 programmers and 1 graphic
designer.

Scrum development
Back end Front end
, Jakarta Server
glj:SﬁSh Faces
3 html-js-css
@ Jakarta Bootstrap
MySQL
Figure 3

Development tools for the skills tracking
system

Domain class model

One of the aspects in software development is to
define the domain classes that are congruent
with the information to be captured.

The domain classes are identified in the
activities in Table 1: student, academic
programme, class exhibition, recreational event,
social service, speciality, professional residency,
thesis, programming competition,
InnovaTecNM, course, summer of science,
project,  publication, work  experience,
communication in other languages and hobbies.
At the same time, the skills they develop and
their method of evaluation are shown. Figure 4
shows the fundamental information model of the
system.

It can be seen that each activity can
develop one or more activities and can have only
one measurement criterion. Another class is the
learner who can have one or more activities, as
well as the system administrator.
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Figure 4
Class diagram of the fundamental unit of
information that is the activity

System components

The system in its functionality consists of
different modules: persistence (database),
administration (adding and removing users),
users (editing information, registration-editing
activities), presentation, reports, ideal student.
Following the Jakarta multi-layer model, Figure
5 presents the implementation of the web
application.

[ -
Jakarta EE web
r.\ Student Skill's Monitoring System browser
——
/_ Jakarta Server Faces
User Admin
Glassfish
Jakarta

Enterprise Beans Server EE
Jakarta Persistence Entities
Reports  Activities (CRUD)
User (Student, Admin CRUT)
Ideal Student (CRUD)

| Database

j MySQL
Figure 5

Multi-layered model of the skills registration
system

Hame: oot Message

Figure 6
Ideal pupil window of the tracking system
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Sentiment analysis

In the institution, with the exception of the
Kardex (their progress in the programme), social
service and extracurricular activities, the
institute has no historical records of tracking
students' skills in complementary activities. To
collect the sentiment information, a volunteer
test group was asked to create their individual
file with the activities they have developed and
classify them according to Table 1.
Subsequently, they were asked to record the
information in the system. The study was applied
to students who are currently in their 7th
semester because they have already made
significant progress in their programme and are
available for testing. A few days later, they were
asked to fill out a survey on how they felt about
their current skills compared to the ideal learner,
Figure 6.

Box

Percentage
|
|
[
I
]

Figure 7

The results of the sentiment analysis show a
tendency towards positive and negative
connotation in the words

Results

A set of skills and their activities that students
can develop during their time at the institution
were determined, Tables 1 and 2.

This was done considering what is
reported in the referenced literature, the quality
indicators of the TecNM and the State of
Guanajuato. Based on this information, a student
skills tracking system was developed using
Jakarta. In terms of development, there are 5
persistence Beans, 2 Report Beans and 9 Jakarta
Server Faces.
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Regarding the sentiment analysis there
were different moments: 1) when they collected
their information, 2) when they registered their
information and 3) when the survey was applied
regarding the ideal student. From this we can see
that 60.87% of the words recorded have a
positive meaning and 39.13% have a negative
meaning.

Conclusions

Having a skills tracking system opens up many
possibilities, e.g. to have a real parameter
regarding the graduate profile and job
requirements. This can also serve to encourage
students' participation in different academic
activities.

Data sets in the study of factors, causes
or hypothesis testing are of great importance. In
this sense, the development of data capture
systems is of great relevance as it provides
historical data for future analysis and decision
making. In addition, presenting the information
with appropriate interfaces allows us to visualise
the student in terms of his or her academic and
professional development.

In future studies, this may allow us to
investigate which activities and skills have the
greatest influence on labour market insertion, as
well as to see if there is a relationship with
economic income. It is important that
institutions take an active role in the academic
development of students by using appropriate
tools to complement institutional quality
indicators.
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ANOVA Analysis of Variance

CodingCup TecNM programming contest

ITSUR managed by the Instituto
Tecnolégico  Superior  de
Uriangato

CNC Computer Numerical Control

InnovaTecNM  National Summit of

Technological Development,
Research and Innovation

lloT Industrial internet of things

ITICS Information and
Communications Technology
Engineering

Kardex: system for monitoring

students' curricular progress

PIID-ITESS Institutional Innovation and
Development Programme of
the Instituto  Tecnoldgico
Superior de Salvatierra

PLC Programmable Logic
Controller

TecNM National Technological
Institute of Mexico
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Abstract

The present research conducted a statistical analysis on the gender gap at the
Polytechnic University of the Valley of Mexico (UPVM). The results indicate that,
in engineering programs, 66% of the students are male, while 34% are female.
Although UPVM has a nearly equitable proportion of men and women in academic
and administrative positions, there remains an inequality in the distribution of high-
ranking positions. The study suggests various strategies to reduce this gap,
including: encouraging the enrollment of women in STEM fields, ensuring their
retention and graduation in engineering programs, promoting mentorship for female
students and researchers, acknowledging the contributions of women at UPVM
both academically and professionally, and proposing methodologies to facilitate the
full economic participation of women.
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Resumen

En la presente investigacién se llevé a cabo un analisis estadistico sobre la brecha de
género en la Universidad Politécnica del Valle de México (UPVM). Los resultados
indican que, en los programas de Ingenieria, el 66% de los estudiantes son hombres,
mientras que el 34% son mujeres. A pesar de que la UPVM presenta una proporcion casi
equitativa de hombres y mujeres en los puestos académicos y administrativos, persiste una
desigualdad en la distribucion de los cargos de alta jerarquia. El estudio sugiere diversas
estrategias para reducir esta brecha, entre las que destacan: fomentar la inscripcion de
mujeres en carreras STEM, asegurar su retencién y graduacién en los programas de
Ingenieria, promover la mentoria para alumnas e investigadoras, reconocer de manera
académicay laboral a las mujeres que forman parte de la UPVM, y proponer metodologias
que faciliten una plena participacion econdmica de las mujeres.
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1. Introduction

Of the 17 Sustainable Development Goals
(SDGs) of the 2030 Agenda, Goal 5 seeks to
ensure women's and girls' access to education,
health care and better job opportunities, as well
as to eradicate all forms of gender-based
violence (UN, 2015). Although female
participation has increased in areas such as
health sciences, administrative sciences and
education, there is still a notable under-
representation in STEM (Science, Technology,
Engineering and Mathematics) fields (De Garay
et del Valle-Diaz-Mufioz).

The gender gap is due to a number of
factors, including gender stereotypes, socio-
economic conditions, violence and harassment.
Even when women access higher education, they
face higher dropout rates, especially in rural
areas and among vulnerable groups, due to
problems such as lack of economic resources
and teenage pregnancy. Although scholarships
and support programmes have helped to mitigate
these difficulties, their reach remains limited.

Although women achieve similar or
higher levels of education than men, they face
inequalities when entering the labour market.
Gender bias, difficulties in reconciling work and
personal life, and gender-based violence, such as
harassment and sexual harassment, limit their
professional development. These issues are often
made invisible, minimised and/or harshly
criticised in universities and higher education
institutions, where for years they have been
taboo subjects (Ordorika, 2015).

In 2024, UNESCO (United Nations
Educational, Scientific and Cultural
Organization) highlights that the gender gap
remains a significant challenge, particularly in
STEM fields. Globally, only 33% of researchers
are women, and they hold just 12% of positions
in national science academies. This imbalance is
perpetuated by barriers such as harassment,
discrimination, pay gaps and limited female
representation in leadership roles. To address
these challenges, UNESCO has implemented
initiatives focused on promoting inclusive
policies to ensure greater access, participation
and leadership for women in STEM. These
actions include the eradication of gender
stereotypes, the creation of equitable
environments from an early age and the creation
of equal opportunities for girls and boys
(UNESCO, 2024).
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According to the World Economic
Forum's (WEF) Global Gender Gap Index,
global gender equality in 2024 is 68.5%. At the
current rate, it is estimated that it will take 134
years to close this gap completely. In the same
year, Mexico obtained a score of 76.8, ranking
33rd out of 146 countries worldwide and 7th in
Latin America (IMCO, 2024).

A significant advance for Mexico in
terms of gender has been the election of awoman
as President of the Republic for the first time in
its history. Dr. Claudia Sheinbaum, the current
President, signed a decree that strengthens
substantive equality for women through reforms
to various articles of the Political Constitution of
the United Mexican States (Presidencia de la
Republica, 2024).

These amendments include:

- Article 4: Guarantees substantive
equality in access to rights and
opportunities, as well as the right to a life
free of violence, establishing reinforced
duties of protection for women,
adolescents, girls and boys.

- Articles 21 and 73: Incorporate a gender
perspective in matters of public security
and in the decisions of judges.

- Articles 116 and 122: oblige the states
to have specialised prosecutors' offices to
deal with gender-based violence.

- Article 41: Reinforces the principle of
gender parity at the federal, state and
municipal levels.

- Article 123: Prohibits the gender pay
gap, stipulating that ‘equal pay for equal
work’” (CPEUM, 2024).

These reforms seek to promote greater
equity between men and women in all spheres of
society. However, their impact will depend on
proper implementation and enforcement
throughout the country. This research analyses
the gender gap at the Universidad Politécnica del
Valle de Mexico (UPVM), covering student
enrolment as well as academic and
administrative staff of the institution. The
objective is to propose strategies and
institutional policies that promote equitable
academic and working conditions between men
and women, positioning UPVM as a model for
other universities in the State of Mexico.
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2. Methodology

Documentary research was carried out on the
gender gap in student enrolment in each of the
educational programmes, as well as in the
academic and administrative staff of UPVM. For
the statistical analysis, data were obtained from
the last bimonthly report corresponding to the
months of June and July of the current year
(UPVM, 2024).

To determine the gender gap in the staff
working at UPVM, data were obtained on the
distribution of academic and administrative staff,
as well as their salaries.

The formula 1 was used to determine the
salary gap:

% Brechasalarial = 100 — (Percepcionestotalesdemujeres x 100) [1]

Percepcionestotaleshombres

3. Results and Discussion

3.1. Gender Gap in UPVM Student
Enrolment and Pipeline of Leakage in the
STEM Area

Currently, the Universidad Politécnica del Valle
de México (UPVM) offers nine Engineering
education programmes, one Bachelor of Science
in Management, five Master's degrees (four in
STEM areas and one in Management), and one
Doctorate in Science programme also focused on
STEM.

Graph 1 illustrates the distribution of
student enrolment in the Engineering
programmes- In total, UPVM has 5,341 students,
of which 46.5% are men enrolled in engineering,
while only 24.05% are women in the same area.
According to the data in graph 1, Agroindustrial,
Food and Biotechnology engineering stand out
for having a higher proportion of women
enrolled.

However, Mechatronics and Automotive
Mechanics show the lowest percentages of
female participation, with only 17% and 8.5%,
respectively.
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Figure 1

Distribution of student enrolment at UPVM
Source: Own elaboration

The gender gap also extends to
postgraduate programmes, where 70% of
students are male and only 30% are female. This
disparity is evident even in the Master of
Management, which underlines the need to
implement strategies to balance gender
representation at all levels of education.

The data obtained are in line with
national statistics. According to the Mexican
Institute for Competitiveness (IMCO), only 30%
of women choose to study a career in STEM
areas (IMCO, 2022).

The State of Mexico, which ranks second
nationally in the number of universities,
followed by Mexico City (SIC, 2024), has awide
range of STEM-related programmes, yet women
remain a minority in these fields.

Factors contributing to this inequality
include the lack of female representation and the
persistence of stereotypes and gender roles that
discourage women from pursuing careers in
science and  engineering, traditionally
considered ‘masculine’. Msimango et Motala
(2023) use the metaphor of the ‘leaky pipeline’
to describe how, at each stage of the educational
and professional process, many women drop out
of these pathways due to structural barriers,
gender biases and the absence of systemic
support that perpetuates patriarchal norms.
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The scarcity of female role models in
leadership  positions within  STEM also
negatively impacts the perception of these
careers among young women by limiting their
visibility and viability as career options.
According to Calhoun et al. (2022), the causes
of this situation include gender bias, lack of
mentors, barriers to career advancement and
external pressures linked to gender roles. These
challenges  underscore  the need for
comprehensive measures to promote gender
equity and retain female talent in STEM.

According to the United Nations
Children's Fund (UNICEF, 2023), the main
influencing factors and strategies needed to
encourage the choice of studies in STEM areas in
Mexico are the following:

1. Lack of vocational orientation:

Orientation towards STEM areas should not start
in upper secondary education, but from early
ages, in basic education. It is essential to
implement policies that awaken interest in
STEM areas in girls and boys from the early
stages of their educational training.

2. Cultural aspects, gender roles and
stereotypes:

Gender stereotypes are deeply rooted, especially
in rural and indigenous areas. Combating these
prejudices requires a joint effort between
educational institutions, teachers and families.
Educational and informational standards need to
be developed, as well as awareness-raising
activities with families, to avoid girls' negative
self-perception of their STEM abilities and to
dismantle gender stereotypes.

3. Economic aspect:

Between 2014 and 2018, the main cause of
school dropout among females aged 15-34 was
lack of economic resources (26.9%). For girls
aged 15-19, the percentage rose to 31.3% in
2018. These figures underline the need for
financial support policies to ensure women's
educational continuity.
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4. Lack of teacher training:

It is essential to strengthen the capacities of
teachers, including gender mainstreaming in
curricula. This also implies the development of
gender-sensitive socio-emotional skills that can
be transmitted to the classroom to foster an
inclusive and equitable learning environment.

5. Lack of role models:

According to Bamberger (2014), exposure to
accessible and representative female role models
in STEM can increase girls' interest and
confidence in their ability to succeed in these
areas. While female role models in STEM are a
valuable tool for motivating girls, they are not a
one-size-fits-all solution. To have a significant
and sustained impact, they need to be
complemented by structural changes in the
education system and in employment policies, as
well as promoting more diverse and visible
female representation in STEM.

Any strategy must therefore be flexible
and tailored to the individual, cultural and
contextual needs of girls, ensuring that it is truly
effective. This holistic approach is key to
reducing gender gaps in STEM and empowering
female talent in these areas.

3.1. Gender Gap in the UPVM Teaching Staff.
Glass Ceiling and Sticky Floor that impacts
on the lack of role models.

At the Polytechnic University of the Valley of
Mexico (UPVM), the academic staff is made up
of a total of 314 professors, distributed between
full and part-time professors. Among subject
teachers, women account for 46.4%, while men
account for 53.6% (Graph 2). However, the
gender gap widens significantly among full-time
teachers, where only 36.1% are women
compared to 63.9% men.

This disparity worsens as one moves up
the professional categories. At Associate
Professor C level (the lowest), the distribution is
almost equal, with 49% women and 51% men.
However, at the higher levels of Tenure A, B and
C, the proportions skew drastically towards men,
with distributions of 25%/75%, 14.25%/85.71%
and 12.25%/87.5%, respectively.
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Academic employees of UPVM
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Figure 2

Distribution of academic staff at UPVM
Source: Own elaboration

The limited representation of female
research professors at UPVM is of concern, as
their presence could not only positively
influence the female student body, encouraging
more women to complete their studies in
engineering, but also serve as an inspirational
role model for entering the workforce and
research in STEM fields.

Historically, women scientists have
played a crucial role in the advancement of
science, technology, engineering, art and
mathematics  (STEM), although  their
contribution has often been underestimated.
Having role models in these disciplines is crucial,
as the presence of female scientific mentors
inspires young women, strengthens their self-
confidence and makes it easier for them to
envision a future in scientific careers.

Figures such as Ada Lovelace in
computer science, Rosalind Franklin in biology
and Marie Curie in chemistry (winner of two
Nobel prizes) are historical examples that not
only stand out for their scientific achievements,
but also for their perseverance in a male-
dominated environment.

Promoting the visibility of successful
women scientists and encouraging their
participation in mentoring roles is key to
connecting young women to a legacy of female
achievement.
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This underlines the importance of
increasing the presence of female STEM
research  professors  within  educational
institutions, strengthening the path towards
greater female participation in these areas and
contributing to the equitable development of
science and technology.

At the Polytechnic University of the
Valley of Mexico (UPVM), only 20 professors
are recognised in the National System of
Researchers (SNII), which represents 6.4% of
the total academic staff (Figure 3). Of this group,
35% are female professors and 65% are male
professors, which is close to the national average.
However, the number of female research
professors recognised by the SNII at UPVM is
considerably low. Even more worrying is that
those who reached the level of candidacy were
not promoted to higher levels, resulting in the
loss of their recognition.

According to CONAHCYT data (2022),
at the national level, 61.8% of researchers in the
SNII are men, while only 38.2% are women.
This inequality is intensified at higher levels,
such as SNII 2, SNII 3 and Emeritus, where
women represent only 20%.

Academic employees of UPVM
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Figure 3
UPVM Research Professors with SNII
Recognition

Source: Own elaboration

The concept of the "glass ceiling” is
described as an invisible but persistent barrier
that limits the access of certain groups, such as
women and minorities, to positions of higher
leadership and recognition, despite being fully
qualified.
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In the field of higher education and
research, this phenomenon is particularly
evident in the difficulties women face in
accessing management positions, executive
positions and senior academic positions. At
UPVM, this barrier is reflected in the low
representation of women at the highest levels of
academia and in their limited presence among
researchers recognised by the SNII.

This glass ceiling is also manifested in
the restricted opportunities for women to access
and maintain recognition in the SNII, which
perpetuates gender inequalities in academia and
science.

Overcoming this  barrier  requires
institutional commitment to ensure fair and
transparent evaluations based solely on merit
and achievement. It is essential to implement
inclusive policies and professional development
programmes that promote growth and equity,
enabling women to progress in their careers and

reach higher academic and hierarchical positions.

Graph 4 shows the academic background of
UPVM teaching staff, highlighting that 45.5% of
women have master's degrees, compared to
54.5% of men. As for doctoral studies, 59.6% are
men, while only 40.4% are women.

Academic preparation of UPVM Academic staff
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Figure 4

Academic Degrees of UPVM teaching staff
Source: Own Elaboration

A relevant aspect of this distribution is
that, despite the fact that some women have
doctoral studies and recognition in the National
System of Researchers and Researchers (SNII),
many of them remain in low academic categories.
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This contrasts with some of their male
colleagues, who, in some cases, lack doctoral
degrees and SNII recognition, but occupy higher
academic ranks.

This phenomenon is known as ‘sticky
floor’, a concept described by Bucio-Méndez
(2014), which refers to mechanisms that limit
women's advancement, keeping them in low or
middle hierarchical positions. In UPVM's
academic environment, this situation is evident
and is clearly reflected in the data in Figures 2
and 3, which highlights a structural inequality
that affects the professional development of
female academics in the institution.

Bain and Cummings (2000) examine the
concept of the glass ceiling in academia,
identifying three main barriers that limit
women's advancement: social, professional-
organisational and institutional.

Social barriers

Socially imposed gender norms and stereotypes
significantly affect women's career opportunities
and choices. These expectations influence their
self-perception and career aspirations, leading
many to internalise limiting beliefs about their
capabilities or roles. For example, the idea that
parenting is an exclusively female responsibility
can make it difficult for women to fully engage
in time-intensive activities such as research and
teaching. In addition, traditional gender roles
force them to balance family and work demands,
a burden that is accentuated in traditionally
male-dominated fields. In these contexts, they
often face greater tests of competence and
dedication, exacerbating inequalities.

Professional and organisational barriers

At the organisational level, recruitment,
promotion and appraisal practices often
indirectly favour men. Informal networks of
influence and power, dominated mostly by men,
limit women's access to support and mentoring
opportunities. In  addition, the ‘male
organisational culture’ present in some
universities reinforces values and work styles
that tend to favour men. This can lead women to
feel excluded or undervalued, forcing them to
adopt behaviours that do not reflect their own
style in order to advance professionally.
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Institutional barriers

At the institutional level, structural policies and
practices perpetuate a glass ceiling in academia.
These barriers include the lack of flexible
scheduling, the absence of policies that promote
work-family balance, and the lack of gender-
sensitive strategies to foster equity in promotion
and academic recognition processes. In many
institutions, evaluation criteria and decision-
making mechanisms do not take into account the
specific challenges faced by women, thus
perpetuating inequalities.

These barriers, clearly identified in Bain
et Cummings' analysis, represent challenges that
institutions such as UPVM must address as a
matter of priority in order to move towards
gender equity in academia. Several authors
(Jackson et O'Callaghan, 2009; Francis et Stulz
2020), agree that to eliminate gender gaps in
academia it is essential to implement
comprehensive strategies that include:

1. Fostering equity and mentoring policies

Itis crucial to design and implement institutional
gender equity policies that guarantee equal
opportunities for promotion and career
development. This requires the revision of
selection and internal promotion processes, as
well as training of leaders and managers to
identify and mitigate biases in decision-making.

2. Promoting cultural change

Transforming organisational culture is key to
eliminating unconscious biases and establishing
an inclusive and diverse environment. This
cultural change should be geared towards
valuing diversity and facilitating the
professional advancement of women in
academia.

3. Prevention of gender-based violence and
microaggression

It is essential to eradicate all forms of gender-
based violence, including microaggressions,
towards women academics and researchers.
Such  behaviour creates hostile  work
environments that can lead women to abandon
their academic careers. Dobele et al. (2019)
emphasise that ensuring safe and respectful work
environments not only helps women stay in
academia, but also contributes to their full
professional development.
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These strategies not only aim to close
gender gaps, but also to strengthen equity and
inclusion in academia, creating an environment
that enables all individuals to reach their full
potential. Accordingly, the strategies to be
implemented at UPVM to close gender gaps in
academic areas should focus on the following
key points:

Institutional commitment to gender equity

It is essential that UPVM makes a firm
commitment to eradicate the gender disparities
shown in Figures 3 and 4, where men receive
greater support in the academic and research
areas.

This includes inclusive policies that
promote equal opportunities, such as flexible
schedules, equal workloads, scholarship
programmes for women professors to continue
their postgraduate studies, training courses in
STEM areas, recognition of their merits,
promotion of STEM women's networking
programmes, and remuneration according to
their track record, but above all access to
leadership positions for their professional skills
and achievements.

Recognition and re-categorisation of female
research professors

Priority should be given to supporting women
professors with SNII recognition to recategorise
their positions, as currently only three of them
have tenure. This step will guarantee recognition
commensurate with their merits and will
stimulate their professional development.

Mentoring
researchers

programmes  for  female

Implement a mentoring programme for female
professors who have not yet been admitted to the
SNII, helping them to overcome personal
barriers and increase their scientific productivity.
Likewise, these mentorships should support
women professors with truncated postgraduate
studies so that they can successfully complete
them.

Encourage the participation of women in
postgraduate studies

Promote the inclusion of women as advisors and
active participants in UPVM postgraduate
programmes, strengthening their role in
academia and research.
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Prevention of gender violence and eradication
of stereotypes

Strengthen institutional measures to prevent and
eliminate all types of gender-based violence, as
well as to work towards the elimination of
stereotypes that affect recruitment and academic
promotion processes. This includes creating a
work environment that is equitable, free of
prejudice and values women's contributions.
These strategies will not only contribute to
closing the gender gap at UPVM, but will also
position the institution as a benchmark for
equality and equity within the academic and
research environment.

3.1. Gender Gap in the UPVM Administrative
Staff. Sticky Floor and Professional Growth
Opportunities Bias.

UPVM's administrative staff is composed of 77
people, distributed between managerial and
operational personnel. Of this total, 51.95% are
women and 48.05% men, suggesting an apparent
gender parity. However, a more detailed analysis
reveals significant inequalities in  the
hierarchical distribution. According to Figure 5,
70% of management positions are held by men
and only 30% by women. In contrast, Figure 6
shows that 66% of operational staff are women
and 34% men. This pattern highlights the
presence of glass ceilings, which make it
difficult for women to access management
positions, and sticky floors, which keep them
concentrated in operational roles associated with
gender stereotypes.

Adminstrative employees of UPVM
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Distribution of Administrative Personnel with

Managerial Positions at UPVM
Source: Own Elaboration
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Distribution of Administrative Staff with

Operational Positions at UPVM
Source: Own Elaboration

An IMCO study (2024) on gender gaps
in  Mexican companies points to similar
dynamics: although women represent 43% of the
workforce, only 23% reach legal directorships,
11% occupy financial directorships and only 3%
achieve general management.

Bucio-Meéndez (2014) defines the sticky
floor as a set of mechanisms that perpetuate
women's permanence in low hierarchical
positions, influenced by gender stereotypes,
occupational segregation, social and
psychological harassment, as well as the
difficulty of balancing personal and professional
life.

Indicators of the ‘sticky floor’ in UPVM:

1. Low female representation in leadership
positions. Figues 2, 3 and 5 show the
lower proportion of women in
managerial positions compared to their
male counterparts.

2. High female participation at lower and
middle hierarchical levels. Figures 2 and
6 show that women are concentrated in
lower hierarchical operational or
academic roles, which limits their
professional projection.
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These findings underline the need to
implement institutional policies that promote
gender equity, encourage the inclusion of
women in managerial positions and reduce
stereotypes that restrict their professional
development.

The gender gap in the distribution of
academic and administrative positions at UPVM
contributes significantly to the increase in pay
inequality between men and women. As
illustrated in Graph 7, when comparing national
and state salary gaps, UPVM presents disparities
of 48.82% in academic staff, 47.64% in
operational staff and 65.46% in administrative
staff.

Salary gap at UPVM

NATIONAL AVERAGE - 20.83

EDOMEX AVERAGE 25.95

UPVM AVERAGE 46.5

OPERATIVE PERSONNEL _ 47.64
ACADEMIC PERSONNEL _ 48.82
ADMINISTRATIVE
rensone. IR -

0 20 40 60 80 100

Percentage (%)

Figure 7

Academic and Administrative Staff Salary Gap
at UPVM

Source: Own Elaboration

This gender pay gap, which persists in
the academic and administrative spheres, not
only affects women's income, but also their
status and professional recognition. The lack of
transparency in selection and promotion
processes perpetuates these inequalities, as
effective measures to correct them are often not
implemented.

ISSN: 2444-4979.
RENIECYT-CONAHCYT: 1702902
ECORFAN® All rights reserved.

In this context, recent constitutional
reforms aimed at guaranteeing gender equality
are particularly relevant. Article 123, section VII,
states: "Equal pay for equal work shall
correspond to equal work, regardless of sex,
gender or nationality. Laws shall establish
mechanisms to reduce and eradicate the gender
pay gap ‘(CPEUM, 2024). These amendments
impose an obligation on employers to adopt
concrete measures to reduce and eventually
eliminate the wage gap.

Finally, although in 2023 the UPVM
created the Committee for Labour Equality and
Non-Discrimination, supported by state and
federal regulations in this area, there has been no
significant progress in this area. While parity in
the total number of men and women working in
the institution has been achieved, insufficient
attention has been given to the equitable
distribution of jobs.

4. Conclusions

The statistical analysis of the distribution of
student enrolment shows the need to implement
mechanisms to encourage more women to enter
engineering education programmes. It is also
crucial to establish strategies to retain and
increase the number of female graduates at
UPVM. This requires the creation and
implementation of institutional policies aimed at
improving the academic and working conditions
of women.

Some proposals include:

- Implementing mentoring programmes
both professionally in STEM areas and
for personal development.

- Provide  scholarship
training in STEM areas.

- Promote inspirational role models for
female engineering students to help them
overcome gender barriers in their
personal and professional lives.

opportunities,

Additionally, it is indispensable to
effectively apply the regulations of Equal
Employment and Non-Discrimination at UPVM.
This implies:

- Recategorising women in  senior
academic and administrative positions,
with high academic degrees, SNII
recognition, academic and technological
productivity.
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~ This implies reducing the salary gap
between men and women.

—~ Support women researchers in the
development of their lines of research
and thus increase their productivity.

- Support female staff to increase their
educational level, thus improving their
personal and professional status.

Finally, it is suggested that training
courses be created for all staff to raise awareness,
identify and eradicate violence, discrimination
and gender stereotypes in the institution,
contributing to a more equitable and inclusive
environment.
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Abstract

This article determines the psychological well-being of public servants in Calkini,
Campeche. It uses a quantitative approach, descriptive and inferential design. It
includes 40 public servants selected by non-probabilistic convenience sampling.
Variables include psychological effects (anxiety, depression, fatigue and stress),
psychological syndromes related to years of service and coping strategies. Excel
and SPSS were used. Work syndromes may vary according to years of service.
Burnout is the most prevalent syndrome, especially among those with more than 10
years of service. There is a strong correlation between anxiety and depression
(r=0.75, p<0.001), where greater anxiety is associated with greater depression.
Likewise, there is a clear relationship between stress and fatigue (r=0.65, p<0.001),
where chronic stress increases fatigue. It is concluded that psychological well-being
requires a holistic approach that integrates healthy habits, social support networks
and interventions that mitigate stress and its effects.
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Resumen

El presente articulo determina el bienestar psicoldgico de los servidores publicos
de Calkini, Campeche. Utiliza un enfoque cuantitativo, disefio descriptivo e
inferencial. Incluye a 40 servidores publicos seleccionados mediante muestreo no
probabilistico por conveniencia. Las variables incluyen efectos psicolégicos
(ansiedad, depresion, fatiga y estrés), sindromes psicoldgicos relacionados con los
afios de servicio y estrategias de afrontamiento. Se utilizd Excel y SPSS. Los
sindromes laborales varian segun los afios de servicio. Burnout se presenta como el
sindrome més prevalente, especialmente en aquellos con més de 10 afios de servicio.
Existe fuerte correlacién entre ansiedad y depresién (r=0.75, p<0.001), donde
mayor ansiedad se asocia a mayor depresion. Asimismo, hay una clara relacién
entre estrés y fatiga (r=0.65, p<0.001), donde el estrés crénico incrementa la fatiga.
Se concluye que el bienestar psicoldgico requiere un enfoque holistico que integre
hébitos saludables, redes de apoyo social e intervenciones que mitiguen el estrés y
sus efectos.
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Introduction

Public servants play an essential role in the
proper functioning of society, through the wide
range of services they provide such as education,
health, justice, among others, which are essential
for the welfare and quality of life of citizens. At
the end of 2020, there were 2,422,505 public
servants assigned to state public administrations
nationwide, of which 55.9% were women and
44.1% were men. Compared to the figure
recorded in 2019, the number of personnel
decreased 5.8% in 2020 (INEGI, 2021).

Public servants are those trained
professional people who perform a public
function, where not only the servants act but also
the citizenry, the latter being the main judge of
the management that reflects a country,
demanding quality, efficient and effective goods
and services, but above all that they are provided
with warmth (Medranda and Moreira, 2020, p.
14). The public servant refers to an individual
who holds a position or function in the
governmental or administrative sphere, whose
main purpose is to work for the benefit of society
and the public interest (Moreira and Vélez, 2024,
p. 17).

Public servants, being figures who are
responsible for contributing to the development
of society, face large amounts of workloads in
their daily work, leading them to face great
challenges and pressures that negatively impact
their work performance and mental health.

In this context, psychological well-being
plays a fundamental role within an organization,
has a significant impact on the health and
performance of its collaborators, is built through
the psychological development of the person, the
ability to relate, the experiences lived (personal
and work), and is characterized by being
multidimensional (Rivas and Romero, 2024, p.
8). It is said that if a worker has psychological
well-being, he/she will be efficient in his/her
tasks, and will have the capacity to resolve
conflicts and self-regulate his/her emotions. On
the contrary, if there is no psychological well-
being in the workers, they will not be able to
perform their functions and responsibilities
adequately in their work environment,
generating discomfort in the organization
(Ramos, et.al, 2020, cited in Saavedra, 2024, p.
32).
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The concept of stress is used to explain a
group of physiological reactions that generate
tension in the organism, which prepares itself to
face situations that it considers threatening, thus
stress being the result of an imbalance given by
external or internal factors that involve many
demands on the individual (Ochoa 2020, cited in
Mantilla, 2024, p. 3).

Work stress is a direct relationship
between the individual and his work
environment, which in situations with high
levels of concern can generate physical,
psychological and behavioral discomfort, so that
his performance will be inefficient due to the
wear and tear he experiences (Gonzalez and
Mantilla, 2024, p. 8).

The psychological challenges presented
in public servants lead to the appearance of
different syndromes presented by a variety of
factors, among which are work demands, stress,
interpersonal  relationships, among others.
Therefore, among the most common syndromes
presented by public servants is Burnout
Syndrome.

This syndrome means “being burned
out”, this word alludes to the emotional and
physiological response generated by the worker
to chronic stress, characterized by fatigue,
discomfort and emotional exhaustion, as well as
feelings of inadequacy and even presence of
depersonalization (Borst and Knies, 20239; thus,
generating various emotional, behavioral and
physical alterations in the sufferer (Mufioz, 2022,
cited in Alfaro & Castillo, 2023, p. 47). This
implies that, when we say that a professional is
“burned out”, it should reflect the fact that a
work, family or social situation has
overwhelmed him/her, exhausting his/her
capacity to react adaptively (Lovo, 2021, p. 112).

Another of the most common syndromes
is the Boreout Syndrome. According to
Sinisterra (2021, pp. 14-15) it is the boredom of
the worker in the face of the low demands that
the boss or employer provides, causing
discomfort at an emotional, physical and
individual level. Precisely the lack of demands
can cause psychological discomfort as it
generates wear and tear on the person.
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In turn, Rodriguez & Gonzalez (2021, p.
1134) mention that this chronic boredom at work
is characterized by the scarcity of challenges,
incentives and interest on the part of the worker
who suffers from it; a situation that implies a
work environment where the employee feels
excluded, is minimally demanded, is
unmotivated and has no interest in performing
his tasks.

Job performance is the ability of a worker
to perform the tasks assigned to him/her,
according to the established standards. It is a
complex variable that can be influenced by a
variety of factors, both personal and
organizational (Arenal, 2021, cited in Campos,
2024, p. 46). Its evaluation is a necessity in the
organization, since it allows knowing how
workers are performing their functions in the
organization, in addition to measuring the level
of compliance with the established objectives
(Rojas, 2022, p. 27). Job performance refers to
the way in which an employee carries out his or
her functions and responsibilities in the work
environment; in recent times it has become an
extremely important element for organizations
(Rivas and Romero, 2024, p. 14).

It is measured by the motivation of the
employee; if an employee is not motivated,
he/she will not be able to perform satisfactorily
in any area of work (Mazacdén, 2022, p. 18).

Understanding the psychological effects
of the syndromes suffered by public servants is
crucial to design effective interventions that
promote their well-being and effectiveness in
public service. In this way, it will be possible to
implement strategies that can mitigate their
effects and promote a healthier and more
productive work environment, in addition to
improving the well-being and work performance
of the worker.

Moreira (2024, p. 12) mentions that
organizations have seen the need to maintain a
pleasant work environment where workers have
health, hygiene and occupational safety in such
a way that they have both physical and mental
health, since, by having a healthy staff they can
have higher yields in the services and products
they offer to the public, thus achieving
profitability and growth of the organization.
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The objective of this article is to
determine the psychological well-being of
public servants in the region of Calkini,
Campeche. Through a detailed analysis, it seeks
to analyze the psychological effects of the
different syndromes on the well-being and work
performance of public servants.

Methodology

The present study adopts a quantitative approach,
with a descriptive research design that seeks to
describe the prevalence of the different work
syndromes that affect the psychological well-
being and work performance of public servants
in the municipality of Calkini, Campeche.

Population and sample

For the sample, 40 public servants were included,
using a non-probabilistic convenience sampling
of the total population equivalent to 480 public
servants who are registered in the municipality
of Calkini (Unidad de Comunicacion Social,
Campeche, 2023). A convenience sampling was
chosen, justified by the fact of the limitations of
access to the population for the application of the
survey.

Data collection technique and instrument

A survey of 40 public servants of the
municipality of Calkini was used as the study
technique, using a questionnaire consisting of 27
multiple-choice and open-ended questions as the
data collection instrument. The elaboration of
the questionnaire focused on specific aspects,
addressed in two sections: demographic data and
evaluation of psychological well-being.

Study variables
The variables considered for the analysis are:

- Psychological effects: evaluation of the
levels of negative psychological effects
(anxiety, depression, fatigue and stress)
in public servants and their influence on
their general health and work
performance.

- Psychological syndromes: analysis of the

different syndromes presented by public
servants according to their years of
service.
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~ Coping and  support  strategies:
identification of strategies to manage
stress and other psychological symptoms
at work.

Data analysis procedure

The data collected were analyzed using
advanced statistical tools, such as Excel and
SPSS. Descriptive statistical techniques were
used to analyze and characterize the sample in
terms of frequencies, percentages, means and
standard deviation. To evaluate the relationships
between variables, inferential analyses were
performed, using tests such as Pearson's
correlation coefficient and linear regression
analysis, to identify the relationship between the
variable’s anxiety and depression, and stress and
fatigue. The significance level adopted for the
tests was 0.1% (p < 0.001), guaranteeing
statistical rigor in the conclusions.

Results

Syndromes in public servants according to
years of service

- Less than 1 year:

Only one case of work anxiety disorder is
reported with a set of symptoms of information
overload, perfectionism and job insecurity. This
may be due to the newness of the work
experience and lack of initial adaptation to the
public sector environment.

- 1 - 3 years:

Cases of burnout, mobbing, and work anxiety
disorder predominate, with symptoms related to
physical exhaustion, compassion fatigue, and
overcommitment. Disorders such as vicarious
trauma and information overload also appear,
although less frequently. “None” is the most
reported in this category (2 times), suggesting
that a significant number of servers with less
than 3 years of service have no major syndromes
or symptoms.

- 4 - 6 years:

The highest prevalence is in those with no
syndromes (3 cases). However, cases of burnout,
emotional exhaustion, boreout, and some cases
of impostor are observed, which reflects an
increase in stress and exhaustion in this range of
years.
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Conditions of mobbing and information
overload are also reported, although in a smaller
proportion.

- 7 - 10 years:

In this group, different types of burnouts
(physical, emotional, resource) and chronic
fatigue appear, suggesting that this seniority
range is associated with a greater cumulative
emotional and workload. Cases of boreout,
burnout and mobbing are also reported, which
may indicate increasing job alienation. Although
varied syndromes are reported, the number of
people with no syndrome is low (1 case).

- More than 10 years:

A higher prevalence of syndromes is observed
here, suggesting a long-term cumulative impact
on emotional and psychological health. The
most common cases are burnout, burnout,
burnout, job stress, and professional and family
burnout. An increase in the amount of
depersonalization, information overload, job
insecurity and perfectionism are noted,
reflecting a high-pressure environment. The
number of people without the syndrome is the
highest in this group (9), which may be related
to the possible acquisition of adaptation
mechanisms with years of experience.

Analysis by syndromes categories

Burnout: This is one of the most frequent
syndromes in almost all groups, reflecting
physical, emotional and resource exhaustion. Its
high prevalence may indicate the need for
strategies to mitigate chronic stress in public
servants (Escudero-Macluf, Delfin, & Arano,
2015)

Boreout: Affects those with more than 7
years of service, related to job alienation and
social isolation. This suggests that long-term
employees may face a disconnection from their
work, which can be detrimental to motivation
and productivity.

Mobbing: occurs mainly in servers with
more than 4 years of service, indicating the
importance of monitoring labor relations in this
sector to avoid harassment (Pérez, 2016).
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Impostor and vicarious trauma: These
syndromes are less frequent, but their presence
in individuals with more than 4 years of service
reflects that certain workers may feel inadequate
or deeply affected by the suffering of others in
their work.

From the analysis of the data, it can be
deduced that public servants with more years of
service tend to accumulate more syndromes
related to burnout and job stress. This suggests
that, over time, without proper stress
management and work wellbeing, the
probability of developing various syndromes
such as burnout, boreout and depersonalization
may increase.

It is advisable to implement preventive
and continuous support programs in the first
years of service to mitigate these long-term
effects. In addition, special attention should be
paid to those who have been in public service for
7 to 10 years, as they are more vulnerable to
emotional and physical exhaustion.

Levels of anxiety and depression among
public servants in Calkini

In relation to levels of anxiety and depression, 13
people who never experienced anxiety also did
not present symptoms of depression, although 2
reported feeling depression rarely; of the 15
people who rarely experienced anxiety, 9 did not
present depression and 6 indicated feeling
depression rarely.

Among those who experienced anxiety
sometimes, 3 did not report depression, 2
reported depressions rarely, 2 reported
depressions sometimes, and 1 reported
depression always. Among those who mentioned
feeling anxious most of the time, one person
showed no symptoms of depression and another
reported depression most of the time.

Finally, of those who always experienced
anxiety, one indicated having depression
sometimes and another reported feeling
depression all the time.
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Figure 1

Relationship between anxiety and depression
levels

Source: Own elaboration

Relationship  between anxiety and
depression: The analysis reveals a clear trend
between anxiety and depression levels. In
general, those who do not experience anxiety
rarely suffer from depression. However, as
anxiety levels increase (from ‘“Rarely” to
“Always”), so do levels of depression. People
who report feeling anxiety frequently or
consistently tend to also manifest symptoms of
depression to a greater extent.

Low anxiety and depression cases: Most
individuals with low levels of anxiety (i.e., those
who “Never” or “Rarely” experience anxiety)
also show low levels of depression. This pattern
may reflect a group of public servants who
manage to maintain a healthy psychological
well-being.

Cases of high anxiety and depression:
Although less frequent, cases where anxiety is
constant or frequent (“Almost always” or
“Always”) show a higher correlation with
depression. These data suggest that, in situations
of ongoing stress or anxiety, the risk of
developing depression increases considerably.

This is consistent with the scientific
literature indicating a frequent comorbidity
between these two psychological disorders. In
previous studies, it has been documented that
people who experience high levels of anxiety
often present depressive symptoms, given that
both emotional states share similar risk factors,
such as chronic stress, work overload and
inadequately managed emotional difficulties.
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The correlation observed in this group of
public servants underscores the need to
implement psychological support measures in
the work environment, especially in those who
show signs of chronic or frequent anxiety, as
they may be at greater risk of developing
depression. The results indicate a clear
relationship between levels of anxiety and
depression, where individuals with higher
frequency of anxiety tend to also experience
higher levels of depression. This highlights the
importance of monitoring the psychological
well-being of public servants to prevent the
onset of these disorders in the long term.

Stress and fatigue levels in Calkini public
servants

The analysis shows that people who do not
experience stress do not report fatigue either,
suggesting a state of balance and well-being.
However, as stress increases, so does fatigue:
among those who experience stress rarely, 5
experience no fatigue, while another 5-
experience fatigue rarely, and only a few reports
higher levels of fatigue.

In those with occasional stress, fatigue
increases considerably, with a higher proportion
feeling it “Sometimes” or “Almost always”.
When stress is nearly constant, most experience
frequent fatigue, and those living with constant
stress report mostly severe or chronic fatigue.
This pattern is consistent with research
indicating that chronic stress drains an
individual's physical and emotional resources,
leading to burnout. The causes may be related to
work pressure, lack of time for adequate rest, and
ineffective stress management, factors that need
to be addressed to improve the well-being of
public servants.

Always
o Almost always
;:’ Sometimes
- Rarely
Never

0 2 4 6

Stress

Always = Almost always = Sometimes ® Rarely ® Never

Figure 2
Relationship between stress and fatigue levels
Source: Own Elaboration
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Relationship between stress and fatigue:
There is a clear correlation between stress and
fatigue. People who never experience stress did
not report feeling fatigue, which reflects a
healthy balance. However, as the level of stress
increases, so does fatigue, especially in those
who experience constant or frequent stress.

Fatigue at intermediate levels of stress: In
cases of moderate stress, i.e., those who reported
feeling stress “Rarely” or “Sometimes,” a range
of fatigue levels is observed, suggesting that the
impact of stress on fatigue varies depending on
the frequency and individual ability to manage
stress.

Chronic fatigue at high levels of stress:
Those who experience stress “Almost always” or
“Always” tend to exhibit chronic fatigue,
evidenced by the greater number of responses in
the “Almost always” and “Always” fatigue
categories. This is indicative of constant
physical and mental exhaustion that can
seriously affect the job performance and general
well-being of public servants.

It is suggested that chronic stress is an
important precursor to fatigue, as sustained
activation of the body and mind to cope with
stressful situations can deplete physical and
emotional resources. In this context, public
servants who experience high levels of stress are
more likely to experience frequent or constant
fatigue, which could have implications for their
job performance and overall health. Therefore, it
is essential to implement interventions that help
reduce stress levels in this group (Zhu et al.,
2023)., promoting stress management strategies
and adequate rest.

A positive relationship between stress
and fatigue is evident, highlighting that people
who experience greater stress tend to report
higher levels of fatigue, which highlights the
need to address both problems in a
comprehensive manner in the work environment.

Practice of physical exercise and the use of
meditation or relaxation techniques among
public servants in Calkini

The analysis shows that there is a positive
relationship between the frequency of physical
exercise and the practice of meditation or
relaxation techniques.
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Of the 4 people who never exercise, 3 do
not meditate either, while among those who
rarely exercise, most do not use relaxation
techniques either, although some practice them
sporadically.

In contrast, those who exercise more
frequently tend to meditate more, especially
among those who exercise “Almost always” or
“Always”, where a more consistent practice of
relaxation is observed. This trend suggests that
regular physical exercise not only promotes
physical well-being but may also motivate the
adoption of other healthy practices, such as
meditation, that help reduce stress and improve
emotional well-being. The reasons behind this
correlation could be related to a greater
awareness of self-care and the pursuit of mental
and physical balance by those who maintain
more structured exercise routines.

Always
S Almost always
£ Sometimes
3
S Rarely m

Never =
0 5 10 15 20
Physical exercise

m Never Rarely Sometimes

Almost always m Always

Figure 3
Relationship between physical exercise and

the use of meditation or relaxation techniques
Source: Own Elaboration

The analysis reveals a relationship
between physical exercise and the practice of
relaxation techniques. As the frequency of
exercise increases, so does the probability that
people practice meditation or relaxation more
consistently.

Those who never exercise tend not to
meditate or relax, which could imply a lifestyle
with fewer wellness-oriented practices. On the
other hand, people who exercise regularly also
show a greater tendency to use relaxation
techniques, especially at higher levels of
frequency.
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The correlation between physical
exercise and meditation or relaxation techniques
Is supported by scientific literature suggesting
that both practices promote greater physical and
mental well-being. Regular physical exercise
improves cardiovascular health and reduces
stress, while meditation contributes to greater
mental calm and emotional management. This
chart suggests that public servants who exercise
consistently are more likely to adopt additional
self-care habits, such as meditation, which could
help mitigate stress and improve their overall
well-being.

It is shown that the combination of
physical exercise and relaxation techniques
seems to contribute positively to the well-being
of public servants, highlighting the importance
of promoting both practices in occupational
health programs.

Professional help and talking to colleagues or
friends

The analysis shows that there is a relationship
between the frequency with which public
servants talk to colleagues or friends and their
willingness to seek professional help. 1 person
who never talks to colleagues also does not seek
professional help, and among those who rarely
do, the majority (4) do not seek support,
although 1 does so rarely and 1 sometimes. In the
group that sometimes talks to colleagues, 8 do
not seek professional help, 4 do so rarely, and 3
do so sometimes.

The trend changes significantly in those
who talk to colleagues “Almost always”, as 5 do
not seek help, but 2 do so rarely, 1 does so
sometimes, another almost always and one
always. Finally, those who always talk to
colleagues show a greater inclination to seek
professional help, with 3 people doing so
sometimes, 2 almost always and 2 always.

This suggests that frequent social
interactions may increase the likelihood that
public servants recognize the need for
professional support, possibly because sharing
their problems with colleagues fosters greater
awareness of their psychological well-being.
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Relationship between seeking professional

help and talking to colleagues or friends
Source: Own Elaboration

The analysis shows that people who
never or rarely talk to colleagues or friends also
tend not to seek professional help, which could
indicate greater isolation or a lack of coping
strategies in the face of work or personal
problems.

As the frequency of conversations with
colleagues or friends increases, there is a greater
willingness to seek professional help, although
most still choose not to do so. Those who always
interact with colleagues or friends tend to seek
professional help more frequently, suggesting
that those with stronger support networks may
be more willing to turn to professionals when
facing difficulties.

This relationship may be explained by
the importance of social support networks and
trust in others as an avenue for recognizing the
need for outside help. Talking to colleagues or
friends about problems can serve as a first step
in identifying the need for professional
intervention.

Those who do not seek help, either from
colleagues or professionally, may face greater
difficulties in coping with stress or work
pressure, highlighting the importance of
fostering spaces for dialogue and support in the
work environment.

In sum, the table suggests that social
support is a relevant factor in motivating the
search for professional help, which can
contribute to improving the psychological well-
being of public servants.
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Inferential analysis of the psychological well-
being of public servants in Calkini

The study focused on the relationship between
years of service, the prevalence of syndromes
such as burnout, boreout and mobbing, levels of
anxiety, depression, stress and fatigue, as well as
the role of physical exercise, meditation and the
use of professional help in the psychological
well-being of public servants in Calkini.

Correlation between anxiety and depression:

Pearson's correlation analysis revealed a strong
positive relationship between anxiety and
depression levels (r=0.75, p<0.001). As anxiety
levels increase, so do depressive symptoms.

In particular:

- Individuals who never experienced
anxiety also did not exhibit depression.

- As anxiety increased (from “Rarely” to
“Always”), cases of depression also
increased proportionally.

This finding is consistent with the
literature documenting the correlation between
the two disorders (Castro, 2021, p. 43), and
suggests the need to implement preventive
measures to address anxiety to prevent the onset
of depression.

Relationship between stress and fatigue:

A clear correlation was observed between stress
level and fatigue (r=0.65, p<0.001). Linear
regression analysis revealed that stress is a
significant predictor of fatigue, indicating that as
stress increases, fatigue also increases,
especially in public servants who experience
constant or chronic stress.

The model showed that stress has a direct
effect on public servants' physical and mental
fatigue, which affects their job performance and
overall well-being. Public servants with
moderate to high levels of stress reported severe
or chronic fatigue, highlighting the importance
of managing job stress to prevent burnout.
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Physical exercise and meditation:

The analysis showed a positive relationship
between physical exercise and meditation. Those
servers who exercised frequently (“Almost
always” or “Always”) also tended to practice
meditation or relaxation techniques more
regularly. This suggests that physical exercise
not only improves physical well-being, but also
encourages mental self-care practices.

Seeking professional help and social support:

The analysis indicated that those public servants
who talked to colleagues or friends about their
work problems were more likely to seek
professional help. Servants who never or rarely
interacted with colleagues showed a low
tendency to seek professional help, which may
reflect greater isolation and lack of coping
strategies. Those who always interacted with
colleagues had a greater willingness to seek
professional  support,  highlighting  the
importance of social support in the work
environment.

Burnout syndrome and Boreout:

Burnout syndrome was the most prevalent in
almost all groups, with a tendency to increase
with years of service. In particular, the group
with more than 10 years showed a higher
prevalence of emotional exhaustion and burnout,
underscoring the need for long-term stress
management strategies to avoid emotional
burnout. On the other hand, boreout, which is
related to job alienation, was more prevalent in
servers with more than 7 years of service. This
finding highlights the disconnection that some
long-term employees may experience with their
work, which negatively affects their motivation
and productivity.

Discussion

The results of this study reveal important
similarities and differences with respect to
previous research. Moran & Rosas (2021, p. 44)
in their research on the levels of stress and
anxiety in health personnel of two hospitals in
the Arequipa Region, mention that, according to
the chi-square test (X2=199.63) shows that the
levels of depression and anxiety have a
significant statistical relationship (P<0.05).
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Likewise, it is observed that 44.20% of
the health personnel who do not present
depression do not have anxiety either, while
8.84% of the personnel with mild depression
have moderate anxiety. In comparison with
public servants in Calkini, Pearson's correlation
analysis revealed a strong positive relationship
between anxiety and depression levels (r=0.75,
p<0.001). As anxiety levels increase, so do
depressive symptoms. Individuals who never
experienced anxiety also did not exhibit
depression. However, as anxiety increased (from
“Rarely” to “Always”), instances of depression
also increased proportionally.

Molina (2020, p.34) in his research on
factors associated with work fatigue in the
administrative staff of two Hospitals, evidenced
that 4 out of 10 administrative staff presented
high levels of work stress due to high work
pressure (34.58%) and lack of support from the
organization (36.45%) accumulated in the last 6
months.

The severity (p=0.02) and frequency
(p=0.01) with which the stressors are presented
in the workplace of the civil servants proved to
be an important factor in the development of job
fatigue, observing that about half of the
individuals (48.39%), who presented excessive
job fatigue present an overall high job stress
index.

In the context of public servants in
Calkini, linear regression analysis revealed that
stress is a significant predictor of fatigue,
indicating that as stress increases, fatigue also
increases, especially in public servants who
experience constant or chronic stress. The model
showed that stress has a direct effect on public
servants' physical and mental fatigue, which
affects their job performance and overall well-
being. Public servants with moderate to high
levels of stress reported severe or chronic fatigue,
highlighting the importance of managing job
stress to prevent burnout.

Mieles et al., (2024, p. 731) emphasize
that, in the health personnel of the municipality
of Guayaquil, Ecuador, according to the years of
service, the highest percentage of medium risk
of Burnout syndrome was for the time from 1 to
3 years with 23% and in this same group the
highest percentage of high risk of Burnout
syndrome was found with 11% and with a p-
value of 0.038.
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In comparison with the public servants of
Calkini, Campeche, between the years of service
from 1 to 3 years, cases of burnout, mobbing,
and work anxiety disorder predominate, with
symptoms related to physical exhaustion,
compassion fatigue and overcommitment.
However, syndromes such as burnout, resource
depletion, job stress, and professional and family
burnout are most prevalent among employees
with more than 10 years of service, which
underscores the need for long-term stress
management strategies to avoid emotional
burnout.

It is interesting to note the coincidence of
the studies, since they focus on the mental health
and well-being of public servants, offering a
comprehensive view of the psychological effects
that influence general health and deteriorate
work performance, in addition to analyzing the
different syndromes that commonly occur in
public servants, stressing the need to implement
effective strategies to manage stress and prevent
burnout, emphasizing the importance of a
healthy work environment.

Conclusions

The study conducted on the psychological well-
being of public servants in Calkini, Campeche,
reveals a complex interaction between years of
service, the prevalence of various syndromes,
and mental health. It is observed that new
employees (less than one year) experience
anxiety symptoms linked to adaptation to the
work environment, and those with more
seniority (7 to 10 years and more than 10 years)
show an increase in cases of burnout, exhaustion
and work stress, indicating that public servants
with more years of experience are more likely to
accumulate various stress-related syndromes.

This reality underscores the need to
implement programs that offer ongoing support,
especially aimed at those in the critical stage of
7 to 10 years of service. This would not only
improve the well-being of the servants, but could
also increase efficiency and job satisfaction, thus
benefiting public institutions. The levels of
anxiety and depression among public servants in
Calkini show a significant relationship between
the two disorders. Those who experience anxiety
more frequently are also prone to develop
depressive symptoms, suggesting a comorbidity
that may stem from shared risk factors such as
chronic stress and work pressure.
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The relationship between stress and
fatigue is also notable; stress acts as a significant
predictor of fatigue, suggesting that inadequate
stress management may lead to physical and
mental exhaustion. Therefore, the
implementation of support programs that
address both stress management and the
promotion of healthy practices, such as exercise
and meditation, is recommended.

The positive relationship  observed
between regular exercise and the practice of
relaxation techniques indicates that those who
maintain physical activity routines are more
likely to seek other self-care strategies, which
may contribute to stress reduction and a better
emotional state. This reinforces the need to
encourage programs that integrate both exercise
and meditation into health initiatives. In addition,
the study highlights the importance of social
support, revealing that servers who maintain
frequent interactions with colleagues are more
likely to seek professional help. This finding
underscores the need to foster a work
environment that facilitates dialogue and mutual
support among colleagues.

The psychological well-being of public
servants in Calkini requires a holistic approach
that integrates the promotion of healthy habits,
the strengthening of social support networks,
and the implementation of specific interventions
that mitigate stress and its effects. Only through
these efforts will it be possible to foster a
healthier, more productive and satisfying work
environment for all public servants.
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