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To analyze the impact of 

effective mentoring on research 

skills in higher education 

through a systematic review 

based on PRISMA guidelines. 

A systematic review was 

conducted using PRISMA 

criteria across databases such 

as Scopus, WoS, and EBSCO 

between 2021 and 2024. 

It provides critical and up-to-

date evidence to optimize 

mentoring programs that 

strengthen research 

competencies in diverse and 

complex educational contexts. 

Analizar el impacto de la 

mentoría efectiva sobre las 

habilidades investigativas en 

educación superior mediante 

una revisión sistemática bajo 

directrices PRISMA 

Se aplicó una revisión 

sistemática con criterios 

PRISMA en bases como 

Scopus, WoS y EBSCO entre 

2021 y 2024 

Proporciona evidencia crítica y 

actualizada para optimizar 

programas de mentoría que 

fortalezcan competencias 

investigativas en contextos 

educativos diversos y 

complejos 
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Abstract 

 
This systematic review study analices the impact of mentoring on the 

development of research skills in higher education students. 

Effective mentoring has proven to be a key tool for acquiring 

research competencies, significantly contributing to the academic 

and professional growth of students. The main objective was to 

assess the impact of this strategy on the development of these skills. 

Using the systematic review methodology outlined by the PRISMA 

guidelines, a critical synthesis of the existing literature was 

conducted, providing a comprehensive and updated perspective on 

the topic. The results highlight the effectiveness of mentoring in 

enhancing research skills, underscoring its importance in academic 

training. It is recommended that future research implement specific 

mentoring programs and evaluate their long-term impact across 

various academic disciplines, fostering the holistic growth of 

students. 

 

 
 

 

 

 

 

 
                            1 y 2 
 

                            3 y 4 
 

                                  5 
 

                                  6 

 
Higher education mentoring, PRISMA systematic review, 

research skills development 

 

Resumen 

 
Este estudio de revisión sistemática analiza el impacto de la mentoría en 

el desarrollo de habilidades investigativas en estudiantes de educación 

superior. La mentoría efectiva ha demostrado ser una herramienta clave 

para la adquisición de competencias investigativas, contribuyendo 

significativamente al fortalecimiento académico y profesional de los 

discentes. El objetivo principal fue valorar la repercusión de esta 

estrategia en el desarrollo de dichas habilidades. Utilizando la 

metodología de revisión sistemática según la guía PRISMA, se llevó a 

cabo una síntesis crítica de la literatura existente, proporcionando una 

visión integral y actualizada del tema. Los resultados destacan la 

efectividad de la mentoría en la mejora de competencias investigativas, 

subrayando su importancia en la formación académica. Se recomienda 

que futuras investigaciones implementen programas específicos de 

mentoría y evalúen su impacto a largo plazo en diversas disciplinas 

académicas, promoviendo el crecimiento integral de los estudiantes. 
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Introduction 

 

This study was structured around a central 

research question: How does mentorship impact 

the development of research skills in higher 

education students? Despite significant progress 

in education, there remains a critical gap in 

research assessing the effectiveness of virtual 

learning strategies, distance education models, 

and online platforms in fostering research 

competencies. While these modalities are widely 

recognized as promising tools for enhancing 

both learning and research skills, their actual 

impact demands a more rigorous and 

longitudinal analysis to evaluate their 

effectiveness and long-term implications. 

 

Additionally, a review of the literature 

indicates a notable deficiency in studies 

exploring interdisciplinary research training 

within pedagogical institutions at the higher 

education level. Interdisciplinary collaboration 

not only enriches research processes but also 

facilitates the development of innovative and 

integrative solutions. According to Castro-

Rodríguez [2020], interdisciplinarity—the 

integration of knowledge and methods from 

multiple disciplines—has the potential to be a 

key driver in strengthening research skills.  

 

However, further exploration is needed 

to identify effective methodologies for its 

practical implementation in academic settings. 

 

Mentorship as a tool for research skills 

development, despite being widely recognized 

as a fundamental tool for developing research 

skills, mentorship programs remain 

insufficiently studied in terms of their strategic 

effectiveness. Castro-Rodríguez [2020], 

highlighted that mentorship can significantly 

enhance students' research competencies, yet 

there is a pressing need for more systematic 

evaluations to identify the best practices and 

measurable outcomes of this approach. 

 

Challenges of mentorship in rural 

contexts, another underexplored aspect is the 

development of research skills in rural 

educational settings. Limited access to resources 

and technological infrastructure in these 

communities presents significant challenges, 

raising the need for adaptive mentorship 

strategies tailored to these specific conditions.  

 

 

While educational technologies—such as 

digital platforms and remote learning tools—are 

crucial for bridging these gaps, current research 

remains insufficient to assess their full 

implementation and long-term impact. This 

underscores the necessity for targeted empirical 

studies to develop effective mentorship models 

for rural contexts. 

 

The role of critical thinking in research 

training, additionally, critical thinking—the 

ability to analyze, evaluate, and synthesize 

information logically—emerges as a 

foundational skill in academic research. 

However, there is a notable scarcity of studies 

that specifically address pedagogical strategies 

for fostering this competency among higher 

education students [Izaguirre & Niño-Gutiérrez, 

2025]. While critical thinking is essential for 

scientific inquiry and problem-solving, it 

requires a more structured and evidence-based 

approach to ensure its systematic development 

within academic curricula. 

 

Mentorship as a key strategy for research 

skills development, in higher education, 

mentorship has been established as a pivotal 

strategy for fostering research skills among 

university students. Ponce Ceballos et al. [2018] 

emphasized its particular relevance in resource-

limited environments, where well-structured 

mentorship programs have demonstrated a 

significant impact on the acquisition of 

professional and research competencies. 

Similarly, Feldon et al. [2019], provided 

empirical evidence that doctoral students, in 

particular, benefit substantially from mentorship 

programs, reinforcing their importance for both 

academic and professional development. 

 

Broader context: Mentorship across 

academic and professional settings, recent 

studies have analyzed mentorship across various 

academic and professional fields, highlighting 

its diverse applications.  

 

For instance, Ngongalah et al. [2018], 

examined research challenges in African 

institutions, emphasizing the need to strengthen 

research capacities through structured 

mentorship initiatives. From a critical standpoint, 

Ivey & Dupré [2020], evaluated workplace 

mentorship, identifying key gaps and areas for 

improvement. Additionally, Álvarez-Mont et al. 

[2021], investigated mentorship in medical 

education, demonstrating its effectiveness in 

enhancing students' professional competencies. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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Addressing gaps in mentorship research, 

despite progress in mentorship research, 

substantial gaps persist in the literature. There is 

an urgent need for structured and recurring 

mentorship programs, particularly in 

professional settings where high staff turnover 

hinders knowledge continuity. Malchuk et al. 

[2021], emphasized the necessity of inclusive 

and adaptable mentorship frameworks, 

specifically tailored to minority students in 

higher education. Moreover, validating 

assessment tools for mentorship programs 

remains crucial, as these instruments serve as 

key resources for evaluating both academic and 

professional development outcomes. 
 

Objectives and contributions of this 

systematic review, this systematic review aimed 

to provide an in-depth analysis of mentorship's 

impact on research skill development in higher 

education students [Lozano Lozano, 2025]. 

Through a critical synthesis of existing literature, 

the study sought to identify best practices, 

address key challenges, and explore 

opportunities for optimizing mentorship 

implementation. Ultimately, this research 

contributes to enhancing students’ research 

competencies, ensuring their success in an 

increasingly competitive and research-driven 

academic environment. 
 

Mentorship and the development of 

research skills, according to Castro-Rodríguez 

[2020], research skills refer to the ability to 

conduct systematic and rigorous research, 

encompassing cognitive, methodological, and 

communicative competencies. These skills are 

essential across various academic and 

professional fields, enabling individuals to 

collect, analyze, and communicate information 

effectively. Developing research competencies 

is not only crucial in academic settings but also 

plays a fundamental role in professional practice 

and knowledge production. 
 

Training in research skills: Beyond 

theoretical knowledge, the development of 

research skills extends beyond the acquisition of 

theoretical knowledge; it also requires practical 

application. Engaging students in hands-on 

research activities within their professional 

domains has been identified as a highly effective 

strategy for enhancing research competencies. 

Moreover, integrating structured research 

training into academic curricula has proven to 

significantly strengthen students’ ability to 

engage in independent inquiry and contribute to 

scientific advancement. 

Mentorship as a research training 

strategy, one of the most effective approaches 

for fostering research skills is mentorship 

[Salazar et al., 2019], a structured process aimed 

at maximizing students’ academic and 

professional potential. Mentorship provides 

personalized guidance, where the mentor serves 

as an educational facilitator by teaching, 

advising, and supporting the mentee throughout 

their learning journey. Through this dynamic, 

mentees develop the knowledge, skills, and 

research methodologies necessary for both 

academic and professional success. 

 

Ceballos et al. [2018], emphasized that 

knowledge transfer in mentorship occurs 

through structured sessions or informal 

conversations, during which goals are defined 

and tailored strategies are designed to achieve 

them. This interactive process enables mentees 

to explore various academic and professional 

dimensions, including the social component of 

research, where mentors facilitate intellectual 

networking—the creation of professional 

connections that support long-term career and 

academic growth. 

 

The psychological and emotional 

dimensions of mentorship, beyond academic and 

professional development, mentorship 

incorporates an emotional component, as 

mentors provide psychological support to foster 

motivation, resilience, and well-being. By 

teaching coping strategies, confidence-building 

techniques, and emotional resilience, mentors 

contribute to the mentee’s holistic growth, 

ensuring they develop not only as competent 

researchers but also as adaptable and 

emotionally intelligent professionals. 

 

Types and modalities of mentorship in 

learning processes, mentorship and learning 

processes take multiple structured and adaptive 

forms, including formal and informal 

mentorship. Formal mentorship refers to 

institutionally organized programs where an 

overseeing entity defines participants, processes, 

and objectives. In contrast, informal mentorship 

is self-directed, allowing participants to establish 

their own goals and learning approaches without 

adhering to institutional frameworks. One 

widely used model in academic settings is peer 

mentorship, where individuals at the same level 

provide mutual guidance, sharing experiences, 

strategies, and research insights [Felisatti et al., 

2022]. 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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Alternative mentorship models, beyond 

these traditional structures, several specialized 

mentorship modalities have emerged: 

 

Express mentorship: Short, informal 

consultations between experienced individuals 

and mentees seeking specific guidance on a 

particular topic. 

 

Reverse mentorship: A bidirectional 

learning model in which junior professionals or 

students mentor senior individuals, fostering 

mutual knowledge exchange. 

 

Group mentorship: A collaborative 

approach where a mentor supervises and 

supports a group working on a shared academic 

or professional project. 

 

Cross-mentorship: The exchange of 

mentors and mentees across institutions or 

industries, promoting interdisciplinary 

collaboration and diverse perspectives [Lozano 

et al., 2020]. 

 

Key functions and benefits of mentorship, 

Aguilar & Manzano [2018], outlined 

fundamental roles of mentors, which include: 

 

- Inspiring mentees to reach their full 

potential. 

- Providing structured developmental 

tools to facilitate skill acquisition. 

- Fostering intellectual networking, 

helping mentees establish professional 

connections. 

- Delivering consistent and constructive 

feedback to enhance growth. 

 

Beyond research skill development, 

mentorship offers wide-ranging benefits that 

extend to academic, professional, and 

organizational growth: 

 

- Increased performance and productivity 

through structured guidance. 

- Enhanced talent development, preparing 

individuals for advanced academic or 

professional roles. 

- Stronger workplace and academic 

climates, fostering collaboration and 

inclusion. 

- Optimized knowledge management, 

ensuring efficient knowledge transfer 

and retention. 

- Accelerated professional development, 

enhancing adaptability and resilience. 

- Improved communication and leadership 

competencies, critical for academic and 

workplace success. 

 

Ultimately, mentorship is a reciprocal 

and dynamic relationship, where an experienced 

mentor serves as a guide, teacher, sponsor, 

consultant, and motivator, ensuring that mentees 

acquire technical expertise, critical thinking 

abilities, and professional competencies 

necessary for academic and career advancement. 

 

The role of mentorship in research skills 

development, developing research skills in 

higher education is fundamental for both 

academic and professional training [Camacho, 

2022]. These skills facilitate knowledge 

generation, problem-solving, and the acquisition 

of key competencies essential for job 

performance across disciplines. Mentorship has 

emerged as a highly effective pedagogical tool, 

significantly contributing to students’ personal, 

academic, and professional growth. 

 

Theoretical frameworks for research 

mentorship, Terrasa [2022], highlighted that 

research mentorship is grounded in multiple 

theoretical frameworks, including: 

 

- Cognitive and sociocultural learning 

within communities of practice, where 

mentorship fosters collaborative 

knowledge construction. 

- Mentorship as social capital, wherein 

mentees benefit from the mentor’s 

professional networks and accumulated 

expertise. 

 

An analysis of mentorship in teacher 

training further revealed diverse pedagogical 

approaches that influence the relationship 

between mentorship and meaningful learning in 

research. 

 

 These findings indicate that mentorship 

practices do not always align with institutional 

models, requiring greater flexibility and 

adaptation to different academic contexts. 
 

Integrating research skills into higher 

education, research skills must be integrated 

transversally into student training programs to 

ensure their effective application across various 

disciplines [Tacca Huamán, 2021]. This 

integration enhances students’ ability to: 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
https://ve.scielo.org/pdf/ric/v5n1/2739-0063-ric-5-01-e501088.pdf
https://ve.scielo.org/pdf/ric/v5n1/2739-0063-ric-5-01-e501088.pdf
https://cutt.ly/dQy4ES2
https://www.redalyc.org/journal/155/15557980006/
https://www.redalyc.org/journal/155/15557980006/
https://doi.org/10.51987/evidencia.v25i3.7017
https://doi.org/10.46925/rdluz.32.2
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- Engage in independent inquiry, fostering 

intellectual autonomy. 

- Apply research methodologies relevant 

to their academic and professional fields. 

- Bridge theoretical knowledge with 

practical implementation, strengthening 

their problem-solving capabilities. 

 

Given the increasing demands of the 

modern job market, developing research skills 

through mentorship programs is essential for 

preparing students to navigate complex 

professional environments. 

 

Mentorship as a framework for scientific 

research training, mentorship plays a pivotal role 

in research training by establishing a structured, 

supportive relationship between an experienced 

mentor and a less experienced mentee. This 

relationship provides: 

 

- Guidance in formulating research 

questions, ensuring their relevance and 

feasibility. 

- Support in designing appropriate 

methodologies, aligning with academic 

standards. 

- Assistance in interpreting research 

findings, promoting critical analysis. 

- Training in drafting scientific reports, 

improving academic writing skills. 

 

Beyond technical expertise, mentorship 

also instills ethical research conduct and 

reinforces essential interpersonal skills, 

including: 

 

- Effective communication, crucial for 

academic discourse. 

- Teamwork and collaboration, enhancing 

interdisciplinary research. 

- Professional integrity and research 

ethics, fostering responsible scholarship. 

 

By integrating these elements, 

mentorship strengthens students' research 

capabilities, ensuring they develop the skills 

necessary for scientific advancement and career 

success [Strauss & Corbin, 1990]. 

 

The scope and development of research 

skills, research skills encompass a broad set of 

competencies essential for conducting high-

quality research. These include the ability to: 

 

- Formulate clear and testable hypotheses, 

ensuring research validity. 

- Collect and analyze data rigorously, 

using appropriate methodologies. 

- Critically interpret findings, identifying 

patterns and implications. 

- Communicate results effectively, 

through academic writing and 

presentations. 

 

These skills are fundamental for 

knowledge advancement across disciplines. 

Strengthening them requires active engagement 

in structured research training programs, 

participation in academic conferences and 

seminars, and collaboration with experienced 

researchers. Additionally, continuous practice 

and constructive feedback are critical for 

ongoing improvement and professional 

development [Villa & Avendaño, 2022]. 

 

Mentorship as a framework for 

knowledge development, mentorship is defined 

as a structured, trust-based relationship that 

facilitates knowledge transfer and skill 

development. This process operates at two levels: 

 

Informal mentorship: A lifelong learning 

approach where individuals acquire knowledge 

through personal and professional interactions. 

Formal mentorship: A structured model 

implemented through institutional programs, 

involving clearly defined stages, such as: 

 

- Forming mentorship teams. 

- Assessing mentees' academic needs. 

- Designing, executing, and monitoring 

the program. 

- Evaluating outcomes to ensure 

continuous improvement. 

 

This systematic approach has been 

shown to enhance student adaptation to 

academic environments, reducing barriers to 

learning and mitigating potential impacts on 

academic performance [Skjevik et al., 2020]. 

 

The role of mentorship in knowledge 

internalization, within an educational framework, 

mentorship serves as an interlearning experience, 

fostering knowledge internalization through 

social mediation and symbolic exchange. 

According to Aguilar & Manzano [2018], 

mentorship is highly versatile, adapting to 

diverse pedagogical approaches and disciplinary 

contexts. This polysemous nature allows for 

flexible guidance models, tailored to the specific 

learning styles and research needs of mentees. 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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Mentorship as an interstructural model 

for research training, introduced interstructural 

mentorship models, positioning educators as 

facilitators and mediators in the learning process.  

 

These models highlight mentorship as a 

critical tool for fostering research competencies, 

particularly through: 

 

- Inquiry-based learning, where students 

actively engage in research projects. 

- Mentor-guided research experiences, 

promoting academic independence. 

- Tutorship in student-led investigations, 

ensuring methodological rigor. 

 

By integrating these approaches, 

mentorship strengthens the academic and 

research training process, equipping students 

with the necessary skills, methodologies, and 

critical thinking abilities for scientific inquiry 

and professional success. 

 

Methodology 

 

A systematic review was conducted following 

the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses [PRISMA] 

guidelines [2020], which provide a structured 

framework for evaluating the current state of 

research on the topic. According to Marín [2022], 

the PRISMA protocol ensures transparency, 

reproducibility, and methodological rigor in 

systematic reviews. 

 

To collect relevant studies, a search 

equation [Table 1] was applied across multiple 

high-impact academic databases, including 

Latindex, Scopus, Web of Science, and EBSCO. 

 

Box 1 
Table 1 

Search Equation 

Topic Search Terms 

Theme ["effective mentoring"] OR 

["research skills"] OR ["higher 

education curriculum"] 

Educational 

approach 

["Education"] OR ["mentoring"] OR 

["research skills"] OR ["curriculum"] 

Context ["university"] OR ["non-university 

higher education"] 

Level ["university"] OR ["teacher training 

institute"] OR ["music school"] 

Source: Own elaboration  

Note: This table displays the search methods used 
across the different databases. 

 

Search strategy and data sources, table 1 

outlines the search equation, which was 

structured to incorporate: 

 

- Thematic focus–ensuring alignment with 

the core research objectives. 

- Educational framework–emphasizing 

research skills development in higher 

education. 

- Contextual scope–identifying relevant 

studies across institutional and 

geographical contexts. 

- Academic level–filtering studies based 

on relevance to undergraduate, graduate, 

and doctoral research. 
 

The search equation was applied within 

the title, abstract, and keyword fields of the 

selected databases. In EBSCO, the “TS” field 

[equivalent to title, abstract, and keywords] was 

used, while in Scopus, the “TITLE-ABS-KEY” 

operator was employed to extract the most 

relevant literature. 

 

The selection process adhered to strict 

inclusion and exclusion criteria [Table 2], 

enabling the systematic identification of 60 

relevant peer-reviewed articles that met the 

established research parameters. 
 

Box 2 
Table 2 

Inclusion and Exclusion Criteria 

Published between 2021 

and May 2024 
Published before 2021 

English Non-English 

Indexed in Web of 

Science or Scopus 

Not indexed in Web of 

Science or Scopus 
Publications related to 

education 

Publications not 

related to education 

Non-systematic reviews Systematic reviews 

Open access Not open access 

Source: Own elaboration  

Note: This table outlines the inclusion and exclusion 

criteria considered for the development of the 

systematic review article. 
 

Regarding Table 2, the studies analyzed 

were selected between 2021 and May 2024 to 

reflect the most recent advancements in 

scientific knowledge. In previous systematic 

reviews, the selection of studies was limited to 

English and Spanish, as a significant percentage 

of high-impact journals publish their articles in 

these languages. For this reason, the present 

review also considered research published in 

both languages, allowing for the inclusion of 

relevant, high-quality studies. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://doi.org/10.6018/riite.533231
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The prioritized databases were Scopus 

and EBSCO, as they are recognized as two of the 

most relevant and prestigious bibliometric tools 

worldwide, leading the rankings of academic 

article databases. These platforms facilitated the 

identification of significant, high-quality 

research. Additionally, to identify the latest 

trends and relevant topics in the field of study, 

the Core Collection database of Web of Science 

[WoS] was used. 

 

Search design and selection criteria, the 

development of search terms, along with the 

inclusion and exclusion criteria [Figure 1], 

followed the methodological recommendations 

of Zawacki-Richter et al. [2020] for systematic 

reviews in educational research and the 

guidelines proposed by Marín [2022] for 

research in educational technology. The final 

search formula used was as follows: To be 

inserted: Actual search query string. Figure 1, 

“PRISMA flow diagram of the research”, details 

the procedure carried out, including the 

inclusion and exclusion criteria applied during 

the selection process. 

 

Box 
 

 
Figure 1 

PRISMA flow diagram of the research  
Source: Prisma, 2020 

 

Screening process and data análisis, the 

researchers actively participated in the 

systematic screening process, conducting a 

comprehensive evaluation of studies from initial 

selection to final analysis. To enhance the 

efficiency and accuracy of this process, the 

Rayyan tool was utilized, facilitating the coding 

and categorization of relevant study attributes, 

including: 

- Publication year and journal–ensuring 

inclusion of recent and high-impact 

sources. 

- Country of authorship–identifying 

geographical distribution patterns. 

- Sample size and methodology–assessing 

research robustness. 

- Key findings–synthesizing core insights 

related to mentorship and research skills. 

 

Standardizing the sample selection, 

methodological approaches, and key findings 

was an essential step in unifying evaluation 

criteria and ensuring the validity and consistency 

of the systematic review. 

 

Quantitative and qualitative data analysis, 

the document analysis combined descriptive 

statistics with systematic content analysis, using 

advanced analytical software: 

 

- Orange Data Mining 3.35.0–utilized for 

geospatial mapping of study locations 

and word cloud generation, identifying 

the 20 most frequently occurring terms in 

the reviewed literature. 

- VOSviewer 1.6.19–employed to 

construct bibliometric network maps, 

visualizing key research trends. 

- Microsoft Excel–used for statistical 

graph development, ensuring clarity in 

data presentation. 

- App.diagrams.net–applied to classify 

and organize machine learning [ML] 

techniques used in the analyzed studies. 

 

Systematic Review Protocol and 

Research Questions, following a predefined 

systematic review protocol, the research process 

encompassed three core stages: 

 

1. Identification–Extracting relevant 

studies based on predefined 

inclusion/exclusion criteria. 

2. Selection–Screening and filtering studies 

according to methodological rigor and 

thematic relevance. 

3. Synthesis–Integrating and analyzing 

findings to derive meaningful 

conclusions. 

 

As part of this structured approach, five 

key research questions were formulated to guide 

the investigation: 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
https://library.oapen.org/bitstream/handle/20.500.12657/23142/1007012.pdf?sequence=1
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I. How does mentorship influence the 

acquisition of research competencies 

among higher education students? 

II. What methods have been employed to 

assess the impact of mentorship on 

research skills development? 

III. Are there differences in the impact of 

mentorship across various academic 

disciplines? 

IV. What is the optimal duration of a 

mentorship program to maximize 

research skill acquisition? 

V. What are the primary findings regarding 

the alignment between mentorship 

strategies and research competencies in 

higher education? 

 

By addressing these questions, this 

systematic review aimed to identify best 

practices, evaluate existing mentorship models, 

and highlight gaps in research, ultimately 

contributing to the enhancement of research 

skills development in higher education. 

 

Identification and selection of relevant 

studies, to ensure comprehensive coverage of 

relevant literature, key search terms such as 

“effective mentorship”, “research skills”, and 

“higher education curriculum” were used.  

 

Searches were systematically conducted 

across high-impact academic databases, 

including Latindex, Scopus, Web of Science, 

and EBSCO, as well as within institutional 

repositories and specialized scientific journals 

focused on higher education research. 

 

Exclusion criteria and quality control, a 

rigorous exclusion process was applied to 

maintain the methodological integrity of the 

systematic review. The following criteria led to 

the exclusion of studies: 

 

- Lack of direct relevance–Studies that did 

not explicitly address the impact of 

mentorship on research skill 

development. 

- Duplicate records–Redundant studies 

that appeared in multiple databases. 

- Language barriers–Publications that 

were inaccessible due to language 

constraints. 

- Insufficient methodological rigor–

Studies that lacked clear research design, 

data analysis, or empirical validation. 

 

Only studies that met the highest 

standards of relevance and methodological 

robustness were included in the final systematic 

review. 

 

Results 

 

The findings were systematically structured 

according to the key research questions 

formulated in the study. 

 

Question 1: How does mentorship 

influence the acquisition of research 

competencies in higher education students? 

Bravo [2023] analyzed the integration of 

research competencies into the nursing 

curriculum at a Chilean university. The study 

found that embedding structured research skill 

development during the first eight semesters of 

academic training significantly enhanced 

students’ ability to conduct independent research 

and apply methodological principles. This 

evidence supports the premise that early and 

continuous mentorship interventions play a 

crucial role in fostering research competencies in 

higher education. 

 

Strengthening research skills through 

mentorship, the reviewed literature addressed 

the formative challenges associated with 

strengthening research skills among nursing 

students, emphasizing both opportunities and 

obstacles within this educational context. 

 

 The findings demonstrated a positive 

correlation between mentorship and the 

acquisition of research competencies, 

underscoring the importance of integrating 

structured mentorship programs from the early 

stages of academic training to maximize their 

impact on student development [Felisatti, 2022]. 

 

Evaluation of mentorship impact on 

research skills development, Question 2: What 

methods have been used to assess the impact of 

mentorship? The reviewed studies provided 

empirical evidence of diverse methodological 

approaches employed to assess the effectiveness 

of mentorship. 

 

 These studies highlighted the 

importance of innovative, practical, and 

collaborative evaluation techniques, ensuring a 

comprehensive understanding of mentorship 

outcomes. 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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9 

Journal of Human Resources Training                                                       11[26]1-18: e11126118 

Article 
 

 ISSN: 2444-4979. 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Villalobos-Chávez, Magna Soledad & Niño-Gutiérrez, Naú Silverio. 

[2025].  Impact of effective mentoring on research skills development in 

higher education: A systematic review based on PRISMA guidelines. 

Journal of Human Resources Training. 11[26]1-18: e11126118. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18 

Question 3: Are there differences in the 

impact of mentorship based on academic 

discipline? The gathered evidence indicated that 

the effectiveness of mentorship programs varies 

across disciplines and educational settings.  

 

These differences highlight the necessity 

of context-specific mentorship strategies, 

tailored to the unique research demands and 

academic structures of each field. This 

underscores the importance of discipline-

specific adaptations when designing and 

implementing mentorship initiatives. Ultimately, 

mentorship programs must be customized to the 

specific educational context, ensuring alignment 

with disciplinary requirements, student needs, 

and institutional goals. 

 

Question 4: What are the main findings 

on the relationship between mentorship and 

research skills in higher education? The 

reviewed studies provided valuable insights into 

the relationship between mentorship and 

research competencies among higher education 

students. The findings emphasize that effective 

mentorship programs contribute to: 

 

- Fostering formative research by 

integrating structured academic 

guidance. 

- Cultivating a positive attitude toward 

scientific inquiry, encouraging 

intellectual curiosity. 

- Promoting academic integrity, 

reinforcing ethical research practices. 

 

Semata et al. [2017], highlighted that 

these elements are key components of 

mentorship in educational settings, ensuring that 

students develop both technical and ethical 

research competencies necessary for academic 

and professional success. 

 

Discussion 

 

This systematic review on the impact of 

mentorship in research skills development has 

identified significant contributions that advance 

knowledge in this field [Yucra-Camposano, 

2023]. 

 

Alignment with previous research, the 

findings align with prior studies conducted by 

Zúñiga et al. [2021] and Bravo [2023], who 

emphasized that mentorship serves as a 

fundamental pillar in developing research 

competencies among students.  

These authors noted that when 

effectively implemented, mentorship facilitates 

the acquisition of critical research skills, 

equipping students to address the complex 

challenges of academic inquiry. 

 

Furthermore, these studies underscore 

the effectiveness of mentorship not only in 

developing technical competencies but also in 

strengthening essential transversal skills, such as: 

 

- Analytical reasoning, crucial for 

evaluating research methodologies. 

- Communication skills, essential for 

presenting and publishing findings. 

- Professional resilience, ensuring 

adaptability in dynamic research 

environments. 

 

Collectively, these findings reinforce the 

premise that mentorship is a key educational 

strategy for the comprehensive development of 

research capabilities, positioning it as a critical 

component of academic training in higher 

education. 

 

Mentorship and formative research in 

higher education, García & Ibarra [2023], 

reinforced the importance of formative research, 

emphasizing its significant role in enhancing 

both communicative and research skills among 

higher education students.  

 

Their findings further validate 

mentorship as a critical pedagogical tool, 

highlighting its effectiveness in fostering 

research competencies and academic 

engagement. 

 

The need for context-specific mentorship 

approaches, these conclusions underscore the 

necessity of conducting a rigorous evaluation of 

the methodological frameworks and 

implementation contexts of mentorship 

programs. Maximizing their impact requires: 

 

- Tailored mentorship interventions, 

designed to meet discipline-specific 

research demands. 

- Adaptation to institutional and cultural 

contexts, ensuring relevance and 

effectiveness. 

- Continuous assessment and refinement, 

fostering sustainable academic 

development. 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
https://www.redalyc.org/journal/5717/571776337014/html/
https://www.redalyc.org/journal/5717/571776337014/html/
https://doi.org/10.5354/2452-5839.2023.68769


10 

Journal of Human Resources Training                                                       11[26]1-18: e11126118 

Article 
 

 ISSN: 2444-4979. 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Villalobos-Chávez, Magna Soledad & Niño-Gutiérrez, Naú Silverio. 

[2025].  Impact of effective mentoring on research skills development in 

higher education: A systematic review based on PRISMA guidelines. 

Journal of Human Resources Training. 11[26]1-18: e11126118. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18 

By integrating context-specific strategies, 

mentorship programs can better support students 

in navigating complex research environments 

and developing essential competencies. 

 

Study limitations, his systematic review 

presents several limitations that must be 

considered when interpreting its findings. 

 

1. Methodological heterogeneity, one of the 

primary challenges was the diversity of 

research approaches, study designs, and 

analytical methodologies in the reviewed 

literature. This heterogeneity made it 

difficult to compare findings directly, 

posing challenges in: 

 

- Identifying consistent patterns across 

studies. 

- Formulating generalizable conclusions 

regarding mentorship effectiveness. 

 

2. Limited research availability, another 

significant limitation was the scarcity of 

targeted studies specifically addressing 

the impact of mentorship on research 

skills development in higher education. 

While mentorship has been examined 

across various academic settings, few 

studies have provided a comprehensive, 

in-depth evaluation of its direct influence 

on research competencies. This gap: 

 

- Limits the generalizability of findings, 

restricting their applicability across 

disciplines. 

- Constrains the scope of conclusions, 

preventing a fully updated perspective on 

mentorship's role in higher education. 

 

Addressing these limitations requires 

future research efforts to focus on standardizing 

methodological approaches, expanding 

empirical studies, and conducting discipline-

specific analyses to further validate and enhance 

the effectiveness of mentorship in research 

training. 

 

Additional study limitations,  
 

1. Publication bias, a notable limitation in 

this systematic review is the potential 

influence of publication bias. Studies 

reporting positive outcomes are more 

likely to be published, whereas research 

yielding negative or inconclusive 

findings often remains unpublished.  

This discrepancy may have led to an 

overestimation of mentorship effectiveness, 

impacting the objectivity and 

comprehensiveness of the literature synthesis. 

To mitigate this bias, future reviews should: 

 

- Incorporate unpublished studies and gray 

literature, ensuring a more balanced 

assessment. 

- Diversify data sources, expanding 

beyond traditional academic databases. 
 

2. Geographical and cultural limitations, 

the regional focus of the reviewed studies 

presents another limitation. Most 

research concentrated on specific 

geographical areas, potentially limiting 

the applicability of findings to broader 

educational, social, and economic 

contexts. This constraint: 
 

- Challenges the generalizability of 

results, restricting their relevance to 

different academic systems. 

- Highlights the need for cross-regional 

studies, incorporating diverse 

institutional and sociocultural 

perspectives. 
 

3. Conceptual inconsistencies in 

mentorship research, a lack of uniformity 

in defining mentorship and its evaluation 

criteria further complicates comparisons 

between studies. The polysemous nature 

of the term "mentorship"—which 

encompasses various models, objectives, 

and frameworks—hinders the 

establishment of: 
 

- Standardized best practices, applicable 

across diverse educational settings. 

- Reliable assessment tools, ensuring 

consistency in evaluating mentorship 

impact. 
 

These limitations underscore the 

complexity of mentorship research and the 

necessity of advancing toward more rigorous 

and systematic methodologies. To address these 

gaps, future studies should: 
 

- Employ robust methodological designs, 

ensuring replicability and validity. 

- Standardize evaluation metrics, 

facilitating meaningful comparisons. 

- Expand research samples, incorporating 

more diverse academic and professional 

settings. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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Relevance of mentorship in Latin 

America, mentorship in higher education has 

been widely recognized as a key tool for 

strengthening academic and professional 

development [Malchuk et al., 2021]. In Latin 

America, its importance is particularly 

pronounced due to the region’s unique social, 

economic, and educational challenges. Below 

are the primary reasons why sustained research 

on mentorship is essential in this context: 

 

The significance of mentorship in Latin 

America: 

 

a) Strengthening research skills, 

mentorship plays a crucial role in 

developing core research competencies, 

including hypothesis formulation, 

critical data analysis, and academic 

writing. Latin America faces a notable 

gap in scientific production compared to 

other regions, making it essential to 

foster research-oriented mentorship 

programs. Expanding this research line 

can contribute to locally adapted 

knowledge production, directly 

addressing the region’s unique academic 

and socio-economic challenges. 

 

b) Addressing educational and social 

inequalities: Latin America experiences 

deep structural inequalities that 

significantly impact higher education 

access and quality. Mentorship serves as 

a personalized support mechanism for 

vulnerable students, mitigating key 

barriers such as: 

 

- Limited financial and academic 

resources, which hinder student 

performance. 

- Restricted access to technology, 

exacerbating the digital divide. 

- Deficiencies in prior education, affecting 

university readiness. 

 

By providing targeted academic 

guidance and socio-emotional support, 

mentorship programs can reduce attrition rates 

and enhance educational equity. 

 

c) Impact on retention and academic 

success, University dropout rates in Latin 

America remain alarmingly high.  
 

Research has demonstrated that 

mentorship is a key retention strategy, offering 

academic, emotional, and social support to 

students. Strengthening this area of research can: 

 

- Identify effective mentorship practices 

that reduce dropout rates. 

- Enhance student engagement and 

motivation through structured academic 

support. 

- Improve overall student satisfaction, 

leading to higher graduation rates. 

 

d) Enhancing teacher training, mentorship 

benefits not only students but also 

educators, particularly in a region where 

teacher training programs often lack 

sufficient resources and pedagogical 

updates. Researching mentorship as a 

professional development tool can: 

 

- Improve faculty instructional practices 

through mentorship-driven training. 

- Generate replicable mentorship models 

for continuous teacher education. 

- Foster pedagogical innovation, ensuring 

alignment with modern teaching 

methodologies. 

 

e) Fostering interdisciplinary and 

international collaboration, Latin 

America’s cultural, social, and 

environmental diversity requires 

integrated, cross-disciplinary solutions 

to address complex regional issues. 

Mentorship can: 

 

- Strengthen knowledge networks, 

fostering interdisciplinary collaboration. 

- Enhance Latin American universities' 

participation in global education and 

research initiatives. 

- Promote international academic 

partnerships, elevating the region’s role 

in global dialogues on sustainable 

development, innovation, and research. 

 

f) Adapting to technological and 

educational transformations, the 

COVID-19 pandemic accelerated the 

digital transformation of education, 

highlighting the need for adaptive 

mentorship models in virtual and hybrid 

environments [Sánchez-Trujillo & 

Rodríguez-Flores, 2023]. 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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 In Latin America, where the digital 

divide remains a major obstacle, research on 

technology-driven mentorship is essential. 

Expanding mentorship in digital contexts can: 

 

- Leverage technology to improve 

accessibility, ensuring broader student 

participation. 

- Develop innovative hybrid mentorship 

programs, combining in-person and 

online guidance. 

- Address geographic and socioeconomic 

disparities, enabling inclusive 

mentorship models that reach 

underrepresented students. 

 

By integrating mentorship into the 

evolving educational landscape, Latin American 

institutions can enhance academic success, 

innovation, and student engagement, positioning 

mentorship as a key strategy for regional 

development. The role of mentorship in Latin 

America’s sustainable development and 

educational advancement. 

 

g) Contribution to sustainable 

development, strengthening research 

skills through mentorship directly 

enhances the capacity of students and 

universities to contribute to the 

Sustainable Development Goals [SDGs]. 

Key areas such as: 

 

- Climate change mitigation, through 

evidence-based environmental research. 

- Food security, by integrating scientific 

advancements into agricultural 

sustainability. 

- Public health, through the promotion of 

data-driven healthcare policies. 

- Inclusive education, by equipping future 

educators with critical pedagogical 

competencies. 

 

Mentorship programs prepare students to 

tackle regional and global challenges using a 

critical, research-driven, and solution-oriented 

approach, reinforcing the alignment between 

higher education and sustainable development. 

 

h) Advancing educational policy 

development, empirical research on 

mentorship in higher education provides 

a robust foundation for designing 

evidence-based educational policies.  

In Latin America, where many 

educational policies do not fully address students’ 

specific needs, mentorship research serves as: 

 

- A strategic tool for influencing 

institutional and governmental decision-

making. 

- A mechanism for improving the quality 

and equity of higher education. 

- A framework for integrating mentorship 

as a structured and scalable intervention. 

 

By generating policy-oriented evidence, 

mentorship research ensures that academic 

institutions prioritize student success, leading to 

more inclusive, adaptive, and high-impact 

educational reforms. 

 

i) Promoting leadership and educational 

innovation, mentorship fosters 

leadership development in both mentors 

and mentees, establishing mutual 

learning relationships that drive 

innovation and creativity in education. 

  

In Latin America, where student and 

faculty leadership plays a pivotal role in 

addressing the region’s educational and 

socioeconomic challenges, mentorship research 

contributes to: 

 

- Empowering change agents capable of 

transforming their communities and 

professional sectors. 

- Encouraging interdisciplinary 

collaboration, fostering diverse 

perspectives in problem-solving. 

- Enhancing institutional capacity, 

ensuring sustainable leadership models 

in universities. 
 

By strengthening leadership and 

mentorship networks, higher education 

institutions can catalyze systemic change, 

bridging the gap between academic training and 

real-world impact. 

 

Expanding research on mentorship in 

higher education is crucial to addressing Latin 

America’s unique challenges and fostering 

students' academic, professional, and social 

development. This approach facilitates: 

 

- The generation of contextualized 

knowledge, tailored to regional needs. 

- The development of practical solutions, 

enhancing education quality and equity. 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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- The reinforcement of regional research 

capacities, fostering a culture of 

scientific inquiry. 

- Active participation in global academic 

discussions, positioning Latin America 

as a key contributor to education and 

sustainable development discourse. 

 

Ultimately, mentorship-driven research 

and innovation will play a transformative role in 

shaping a more resilient, inclusive, and 

knowledge-driven higher education system in 

Latin America. 

 

Recommendations for future research, 

based on the limitations identified in this study, 

several strategic research directions are 

proposed to overcome current barriers and 

enhance the understanding of mentorship’s 

impact on the development of research skills in 

higher education. 

 

1. Standardization of methodological 

approaches, a key recommendation is the 

standardization of research 

methodologies for evaluating mentorship 

effectiveness. The variability in research 

designs observed in the literature 

underscores the need for common 

methodological frameworks that enable 

precise, reliable, and cross-context 

comparisons. Standardization efforts 

should focus on: 

 

- Defining key performance indicators 

[KPIs] to measure mentorship 

effectiveness. 

- Establishing uniform criteria for 

participant selection to ensure sample 

consistency. 

- Developing standardized tools for 

assessing both research skill acquisition 

and mentorship outcomes. 

 

By adopting these methodological 

improvements, future research can produce more 

consistent, generalizable, and transferable 

findings, strengthening the empirical foundation 

of mentorship research. 
 

2. Implementation of longitudinal studies, 

to gain a comprehensive understanding 

of mentorship’s impact, longitudinal 

studies should be prioritized. These 

studies would: 

- Monitor student progress over time, 

capturing both immediate and long-term 

effects of mentorship. 

- Analyze the sustainability of research 

skills, from initial mentorship 

participation to their application in 

professional settings. 

- Examine individual and contextual 

variables, assessing how mentorship 

effectiveness evolves across different 

learning environments. 

 

For instance, research tracking students 

from mentorship program enrollment to their 

professional careers could provide valuable 

insights into how mentorship interventions 

contribute to academic persistence, career 

advancement, and lifelong learning. 

 

3. Expanding research across academic 

disciplines and educational contexts, 

current mentorship research has been 

disproportionately concentrated in 

STEM fields [Science, Technology, 

Engineering, and Mathematics], leaving 

lesser-studied disciplines underexplored. 

Future research should: 

 

- Investigate mentorship adaptations for 

social sciences, humanities, and the arts. 

- Assess the effectiveness of mentorship in 

diverse educational settings, including: 

 

Rural institutions, where access to 

research infrastructure is limited. Universities in 

developing countries, where mentorship can 

address educational disparities. 

 

Resource-constrained environments, 

where mentorship may serve as a compensatory 

mechanism for gaps in academic training. By 

expanding the scope of research, mentorship 

models can be refined and contextualized, 

ensuring their relevance, inclusivity, and 

applicability across diverse academic, 

geographic, and socioeconomic settings. 

 

Advancing research on mentorship 

through interdisciplinary and contextualized 

approaches: i. Interdisciplinary perspectives in 

mentorship research, a more comprehensive 

evaluation of mentorship dynamics requires an 

interdisciplinary approach, integrating 

theoretical and methodological perspectives 

from: 

 

https://doi.org/10.35429/JHRT.2025.11.26.1.1.18
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- Educational psychology, to assess 

cognitive and emotional factors 

influencing mentorship effectiveness. 

- Sociology, to examine the role of social 

structures, cultural norms, and 

institutional dynamics. 

- Learning sciences, to analyze how 

mentorship fosters collaborative 

learning, intrinsic motivation, and trust-

building among students. 

 

By incorporating these perspectives, 

future research can go beyond measuring 

tangible outcomes and explore the underlying 

mechanisms that drive successful mentorship 

experiences. 

 

ii. Incorporating contextual and cultural 

variables, mentorship effectiveness is highly 

dependent on contextual factors, including: 

 

- Institutional environment – How 

mentorship aligns with the 

organizational culture of universities. 

- Curricular structure – The extent to 

which research training is embedded in 

academic programs. 

- Socioeconomic characteristics of 

students – How financial and social 

backgrounds influence access to 

mentorship opportunities. 

 

Future studies should integrate these 

variables into mentorship evaluations, ensuring 

the design of equitable, context-specific 

mentorship policies that address the diverse 

needs of students. 

 

Summary of recommendations, these 

recommendations highlight the necessity of 

adopting rigorous, interdisciplinary, and 

contextually informed research approaches to 

advance mentorship studies in higher education. 

Implementing these strategic research directions 

will: 

 

- Strengthen the existing body of 

knowledge, providing more nuanced 

insights into mentorship’s impact. 

- Enhance mentorship’s role as a 

pedagogical tool, ensuring its effective 

integration into higher education 

systems. 

- Support the development of equitable 

educational policies, tailored to diverse 

institutional and student needs. 

Conclusions 

 

This systematic review examined the impact of 

mentorship on the development of research skills 

among higher education students, consolidating 

its role as a powerful pedagogical tool. 

 

Key findings: 
 

- Structured mentorship programs 

significantly enhance research 

competency development. 

- Mentorship facilitates students' ability to 

conduct rigorous, evidence-based 

research in their respective fields. 

- Targeted mentorship initiatives play a 

pivotal role in optimizing learning 

experiences, academic performance, and 

professional growth. 
 

These findings underscore the critical 

need for universities and policymakers to design 

and implement mentorship programs that 

prioritize research skill development, ensuring 

their long-term sustainability and effectiveness. 
 

Final reflections on mentorship as a 

catalyst for academic and professional 

development, this systematic review confirmed 

that mentorship, when implemented through a 

planned and strategic framework, stands as one 

of the most effective interventions for fostering 

academic and professional growth in higher 

education.  
 

Beyond facilitating the acquisition of 

technical research skills, mentorship 

significantly enhances transversal competencies, 

including: 
 

- Critical thinking, essential for analyzing 

and synthesizing research findings. 

- Problem-solving abilities, enabling 

students to navigate complex academic 

and professional challenges. 

- Effective communication, a fundamental 

skill for presenting and disseminating 

research. 
 

The value of systematic literature 

reviews in mentorship research, this study 

underscores the importance of conducting 

critical syntheses of existing literature to provide 

a comprehensive and up-to-date perspective on 

the role of mentorship in higher education. The 

exhaustive evaluation carried out in this review 

supports the premise that well-structured and 

effectively executed mentorship programs: 
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- Have an immediate impact on students' 

academic performance. 

- Contribute significantly to long-term 

professional development by fostering 

lifelong learning and research 

engagement. 

 

Future research directions, looking 

forward, it is recommended that future research: 

 

- Explores mentorship programs tailored 

to diverse academic disciplines, ensuring 

discipline-specific adaptations that 

maximize impact. 

- Expands longitudinal studies, assessing 

the sustained effects of mentorship over 

time, particularly regarding: 

 

Students’ professional development and 

career trajectories. Their capacity to generate 

applied, field-relevant knowledge. By advancing 

research in these areas, mentorship can be 

further optimized as a transformative 

educational strategy, ensuring its continued 

relevance and effectiveness in higher education. 

 

Final summary and implications for 

higher education, the findings of this systematic 

review underscore the necessity of prioritizing 

mentorship as a foundational educational 

strategy in higher education. Beyond its role in 

enhancing research competencies, mentorship 

serves as a catalyst for academic excellence, 

professional growth, and lifelong learning. 

 

Moreover, this review highlights new 

opportunities for future research and program 

innovation, fostering the development of 

mentorship models that are: 

 

- Tailored to diverse academic disciplines 

and institutional contexts. 

- Designed to maximize student 

engagement and research productivity. 

- Grounded in evidence-based educational 

methodologies. 

 

These conclusions not only contribute to 

the advancement of knowledge in mentorship 

research but also provide a solid empirical 

foundation for shaping educational policies that 

promote comprehensive learning, research-

driven education, and professional development 

for university students. 

 

By integrating mentorship into higher 

education frameworks, institutions can 

strengthen academic ecosystems, ensuring that 

students are equipped with the skills necessary 

to contribute meaningfully to scientific inquiry, 

innovation, and sustainable development. 
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Abstract  

 
The digital transformation of higher education has introduced 

unprecedented challenges and opportunities for didactic innovation 

and educational research. This article offers a critical and systematic 

exploration of the relevance and effectiveness of action research as a 

methodology for developing didactic strategies in university online 

environments. From a constructivist and systemic perspective, it 

analyzes the theoretical foundations of meaningful learning, 

educational technology integration, and the mediating role of 

teachers in the digital era. The text reviews methodological evolution 

toward iterative cycles, the use of automated records, digital artifacts, 

and data triangulation for continuous improvement, highlighting the 

value of student participation and knowledge democratization. 

Innovative teaching strategies are identified—such as microforums, 

collaborative mind maps, problem-based projects, and 

gamification—evaluating their impact on participation, autonomy, 

and motivation. Additionally, it addresses challenges of equity, 

teacher training, and inclusion, proposing ethical principles and 

rigorous criteria for educational research in virtuality. Finally, trends 

are discussed for consolidating a transformative, inclusive, and 21st-

century competency-aligned virtual education.  
 

 
Virtual education, Action research, Didactic strategies 

 

 

Resumen 

 
La transformación digital en la educación superior ha planteado retos 

inéditos y oportunidades para la innovación didáctica y la 

investigación educativa. Este artículo ofrece una exploración crítica 

y sistemática sobre la pertinencia y eficacia de la investigación-

acción como metodología para el desarrollo de estrategias didácticas 

en entornos virtuales universitarios. Desde una perspectiva 

constructivista y sistémica, se analizan las bases teóricas del 

aprendizaje significativo, la integración de la tecnología educativa y 

el papel mediador del docente en la era digital. El texto revisa la 

evolución metodológica hacia ciclos iterativos, el uso de registros 

automáticos, artefactos digitales y la triangulación de datos para una 

mejora continua, resaltando el valor de la participación estudiantil y la 

democratización del conocimiento. Se identifican estrategias didácticas 

innovadoras, como microforos, mapas mentales colaborativos, proyectos 

basados en problemas y gamificación, evaluando su impacto en la 

participación, autonomía y motivación. Además, se abordan los desafíos 

de la equidad, la formación docente y la inclusión, proponiendo 

principios éticos y criterios de rigor para la investigación educativa en 

virtualidad. Finalmente, se discuten tendencias para consolidar una 

educación virtual transformadora, inclusiva y alineada con las 

competencias del siglo XXI.  
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Introduction 
 

The expansion of virtual environments in higher 

education has accelerated the discussion on the 

relevance of research methods and teaching 

interventions that enable us to understand, 

transform and evaluate these educational 

scenarios. In 2024, the widespread adoption of 

digital environments led to a 35% increase in 

student participation in online learning platforms, 

reflecting the rapid advance in educational 

digitisation and the urgent need to critically 

evaluate its effects [UNESCO, 2025].  

 

This digital transformation not only 

responds to technological demands, but also to 

the need to personalise, flexibilise and 

democratise access to knowledge. 

 

Among the methodological options 

available, action research occupies a privileged 

place because it simultaneously integrates the 

systematic search for knowledge and the 

deliberate improvement of educational practice 

[Carr & Kemmis, 1988]. From 2023 onwards, 

the literature highlights that this methodology is 

widely adopted not only in the social sciences, 

but also in the natural sciences, health and 

teacher training, demonstrating its ability to 

adapt to different disciplines and cultural 

contexts. In a context of accelerated 

virtualisation and demands for student-centred 

learning, it is worth demonstrating why action 

research—supported by constructivist 

foundations and systemic instructional design 

frameworks—is an ideal way to investigate and 

optimise the teaching strategies that underpin 

meaningful online learning. 

 

This scientific article is structured in four 

main sections. The introduction defines the 

problem and highlights the importance of 

critically reviewing the chosen methodology.  

 

The main body is divided into two 

sections: a] a theoretical framework that 

underpins the choice of action research as a 

strategy for inquiry and pedagogical 

transformation, and b] a methodological 

description that justifies the decisions made for 

the design, intervention and evaluation of the 

virtual experience. Finally, the conclusion 

summarises the expected findings and justifies 

the benefits that virtual practices offer for 

learning in higher education. 

 

 

Theoretical framework 

 

From constructivist theory to situated 

learning in virtual environments 

 

Constructivist theories maintain that knowledge 

is actively constructed through meaningful 

interaction between new content and the 

student's prior cognitive structures [Piaget, 1972; 

Ausubel,  1983]. In virtual environments, this 

interaction is mediated by digital objects, 

hypertext resources, and synchronous and 

asynchronous communication spaces [Molina 

Vásquez, 2020]. 

  

Recent studies have pointed out that 

artificial intelligence-mediated interaction in 

virtual forums enhances collaborative learning 

by personalising study paths and improving the 

monitoring of individual progress.  

 

The flexibility of the virtual classroom—

which allows students to advance at personalised 

rates, access open repositories, and engage in 

dialogue with distributed communities—

demands a pedagogy that recognises student 

agency and reconfigures the role of the teacher 

toward facilitation, tutoring, and content 

curation [Area & Adell, 2009]. 

 

Situated learning complements the 

constructivist vision by emphasising the 

importance of sociocultural context and 

legitimate participation in communities of 

practice. In digital environments, these 

communities take the form of forums, wikis, 

academic social networks, and virtual 

laboratories, where knowledge is collectively 

negotiated and validated through shared practice 

[Vazquez, 2020]. 

 

 Recent initiatives such as Future 

Teacher Kit have demonstrated how WhatsApp 

strengthens communities of practice in low-

resource contexts in Latin America, promoting 

the exchange of knowledge and the co-creation 

of teaching resources [Educational Innovation 

UPC, 2025]. Therefore, any relevant teaching 

intervention in the virtual environment must 

consider both the personal construction of 

meaning and the social and collaborative 

dimension of learning, ensuring digital inclusion 

and equity. 

 

 

 

https://doi.org/10.35429/JHRT.2025.11.26.2.1.6
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In 2025, trends in digital education have 

shifted towards the increasing integration of 

artificial intelligence-driven tools and immersive 

experiences, enabling higher education 

institutions to offer more personalised, flexible 

and accessible pathways. The use of AI-based 

adaptive platforms not only automates 

management and assessment, but also provides 

unique pathways that adjust the pace, difficulty 

and resources to the needs of each student, 

facilitating immediate and meaningful feedback. 

In turn, the incorporation of interactive virtual 

laboratories and 3D simulations has increased 

motivation, enhanced autonomous learning and 

strengthened the acquisition of digital skills 

essential for the contemporary professional 

world.  

 

Thus, virtual education emerges not only 

as a solution to the contingency, but as a solid 

path towards the democratisation of knowledge 

and cross-cutting professional development in 

increasingly demanding globalised contexts. 

 

Action research as a path to reflective 

transformation 

 

From the perspective of Lewin [1946] and later 

Elliott [1993], action research is conceived as a 

spiral cycle of diagnosis, planning, action, 

observation, and reflection. In the field of 

education, this approach gives teachers a dual 

role: researcher of their own practice and agent 

of change [Escudero,  1995]. Unlike 

conventional experimental studies, action 

research does not seek statistical generalisation, 

but rather a deep understanding and situated 

improvement of a specific pedagogical problem 

[Flick, 2004]. International reviews point to a 

boom in the publication of action research 

reports in virtual and blended environments, 

highlighting their value in generating applicable 

and relevant knowledge. 

 

In virtual education, this approach is 

particularly relevant because it allows 

interventions to be adapted to technological 

dynamics and to respond iteratively to emerging 

challenges—dropout, digital divide, cognitive 

overload—that become apparent throughout the 

course [Cabero Almenara, 2004]. A systematic 

review from 2023 identified cognitive overload 

generated by the simultaneity of digital tasks and 

fragmentation of attention as the main challenge 

in virtual university education.  

 

In addition, the interactive nature of the 

platforms facilitates data triangulation [platform 

records, digital artefacts, online interviews] and 

encourages the active participation of students as 

co-researchers, reinforcing the democratic 

nature of the method [Guba & Lincoln, 1989; 

Trust, Torrey & Prestridge, 2021]. 
 

Systemic foundations and instructional 

design 
 

General systems theory [Bertalanffy, 1976] has 

had a decisive influence on the 

conceptualisation of the educational process as 

an open system where inputs, processes and 

outputs interact in constant feedback. Systemic 

instructional design proposes aligning learning 

objectives, content, activities, resources, and 

assessment to achieve coherent learning 

experiences [Dick & Carey, 2005]. When the 

setting is virtual, this coherence extends to 

techno-pedagogical design: platform selection, 

virtual classroom organisation, multimedia 

resource sequencing, and interaction tool 

configuration [Salinas, 2004]. The latest 

versions of the ADDIE model and approaches 

based on digital teaching competences 

[DigCompEdu] emphasise the importance of 

formative assessment, adaptability and 

transparency in the systemic design of virtual 

courses. 
 

Systemic online design increases the 

coherence of courses and optimises formative 

feedback, according to Dick & Carey [2024]. 

Thus, action research draws on this systemic 

approach because each improvement cycle 

generates data that feeds back into the 

instructional structure, allowing for the 

progressive refinement of materials, tasks, and 

support systems [Pérez Gómez, 2005]. Thus, the 

internal coherence of the course and the 

relevance of the strategies are validated in 

practice and not only in prior planning. 
 

In 2025, methodological innovation in 

virtual university education has been enhanced 

by the combination of gamification and 

microlearning, two approaches that are 

transforming student motivation, retention, and 

participation. Recent research reveals that the 

integration of playful dynamics—such as points, 

achievements, and challenges—significantly 

increases student engagement, while 

microlearning, based on short and flexible 

content, facilitates the integration of learning 

into everyday life and promotes immediate 

feedback.  

https://doi.org/10.35429/JHRT.2025.11.26.2.1.6
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However, these approaches are not 

without challenges: their effectiveness depends 

largely on specific teacher training and the 

available technological infrastructure, as well as 

appropriate contextualisation according to 

disciplines and student profiles. Several studies 

already point to the potential of this 

methodological duo to design more personalised, 

adaptive and sustainable educational trajectories, 

constituting key axes for the success of digital 

university education in the coming years 

 

Methodology 

 

The study adopts a qualitative-interpretative 

approach supported by action research, with a 

design of iterative 16-week cycles. It should be 

noted that a social sciences programme in 2025 

used similar cycles and achieved a retention rate 

of 92%, demonstrating the effectiveness of the 

combined approach with comprehensive virtual 

support [Ake, 2024]. Each cycle comprises four 

phases: 1] participatory diagnosis, 2] 

intervention planning, 3] implementation in the 

virtual classroom, and 4] collaborative reflection. 

 

The population involved consists of first-

semester students in a social sciences 

programme who are taking a basic course 

mediated entirely by digital technologies. 

 

Three data sources are integrated: 

 

1. Automatic records from the learning 

management system [LMS] platform, 

including access logs, forum 

participation, and activity submissions. 

2. Student work artefacts [online concept 

maps, podcasts, interactive 

presentations] subjected to analytical 

rubrics. 

3. Semi-structured interviews and virtual 

focus groups with students and teachers, 

recorded by videoconference and 

transcribed with informed consent. 

 

The use of focus groups in virtual 

environments improves the validity and richness 

of qualitative data, allowing for a deeper insight 

into student and teacher perceptions [Rivera, 

Otiniano & Goicochea, 2023]. The convergence 

of these sources allows for the validation of 

findings and an understanding of both the 

observable behaviours and subjective 

perceptions of the participants [Flick, 2004; 

Trust, Torrey & Prestridge, 2021]. 

 

The selected strategies meet three criteria:  

a] encouraging active learning, b] 

promoting collaboration, and c] taking 

advantage of the platform's technological 

possibilities. These include: 
 

- Synchronous microforums with a 

random participation wheel to distribute 

speaking time equitably. The random 

participation wheel increased active 

participation in forums by 25% [Rivera, 

Otiniano & Goicochea, 2023]. 

- Collaborative mind maps created on 

virtual whiteboards [Mayer, 2009]. 

Online mind maps improve retention of 

complex concepts. 

- Problem-based learning projects solved 

in teams supported by digital Kanban 

boards [online PBL]. 

- Formative assessment using shared 

rubrics and audiovisual feedback [Nicol 

& Macfarlane-Dick, 2006]. 
 

Each strategy is documented in teaching 

guides accessible from the virtual classroom, 

with indications of objectives, duration, steps, 

success criteria, and resources. 
 

Qualitative information is processed 

using open and axial coding [Strauss & Corbin, 

2002] with the support of online CAQDAS 

software, which streamlines qualitative 

analysis in distributed environments. 

Quantitative participation data are described 

using basic statistics [frequencies, trends] and 

triangulated with emerging categories. 

Credibility is reinforced by peer review and 

feedback of preliminary results to participants 

[Guba & Lincoln, 1989]. 
 

To ensure reliability and interpretive 

validity, the study observes: 
 

- Prolonged stay in the virtual field [entire 

semester]. 

- Triangulation of sources, researchers, 

and theories. 

- An audit trail documenting each 

methodological decision. 

- Confirmability through transparent 

recording of codes and matrices. 
 

Electronic informed consent was 

obtained, the information was anonymised, and 

current institutional regulations on personal data 

processing were complied with, in accordance 

with international guidelines on ethics in remote 

research [Trust, Torrey & Prestridge, 2021]. 
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Digital equity has become a key issue in 

the education debate in 2024, requiring 

institutional action to ensure equal access, 

retention and success in virtual environments. 

Several studies highlight that the gap in access to 

devices, connectivity and digital skills remains 

significant, especially in Latin American 

contexts and rural or peripheral regions 

[UNESCO, 2025]. Universities that have 

implemented comprehensive support 

strategies—such as equipment loans, flexible 

assessments, and ongoing technology training—

report higher student retention and satisfaction 

rates. Thus, ensuring digital equity not only 

involves overcoming technical barriers, but also 

strengthening social inclusion, active 

participation, and a sense of belonging in the 

online university community. 
 

Conclusion 
 

Action research, framed within constructivist 

and systemic foundations, is justified as the most 

relevant methodology for exploring and 

improving teaching practices in virtual 

education because it integrates rigorous inquiry 

with immediate classroom transformation. Its 

cyclical nature ensures that each diagnosis leads 

to concrete actions and that each reflection feeds 

into successive improvements, dynamically 

aligning learning objectives with available 

technological strategies and resources. 
 

With regard to virtual practices, recent 

studies confirm a sustained 30% increase in the 

diversity of evidence of virtual learning, as well 

as a sustained increase in student participation 

and the development of digital skills [UNESCO, 

2025]. If designed with sound pedagogical 

criteria and accompanied by critical action 

research processes, virtual practices not only 

replicate face-to-face classroom interaction, but 

global virtual collaboration has also become 

standard practice in Latin American universities 

[UNESCO, 2025], expanding access to and 

personalisation of learning. 
 

In short, justifying the adoption of action 

research in virtual contexts means recognising 

that the challenges of today's education require 

methods that do not merely describe reality, but 

transform it with the active participation of all 

stakeholders. And justifying virtual practices 

means demonstrating that, when based on 

coherent pedagogical principles, they become 

powerful spaces for the development of 

meaningful, relevant learning that is transferable 

to professional and civic life in the 21st century. 
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Abstract   
 
Writing in English is difficult for non-native learners because it 
demands mastery of vocabulary and grammar. Fortunately, 
thanks to the advancement of artificial intelligence [AI], writing 

is enriched with automated feedback systems. The objective is to 
analyze the effect of automated AI-powered feedback on writing 
to determine its plausibility on grammatical accuracy. This study 
employs a pretest-posttest design. The experimental group, 
which received automated feedback using AI, increased its mean 
score from 65.4 to 78.9 points. Meanwhile, the control group, 
which received feedback from the teacher, improved from 64.9 
to 70.3 points. In conclusion, it allows students to rewrite their 

texts independently, with some implications: a] from automated 
tools appropriately to avoid mechanical or uncritical correction, 
and b] this system is only a complement in the learning process. 
 

 
Automated AI-powered feedback, writing, technology 

Resumen 
 
Escribir en inglés es difícil para los estudiantes no nativos, pues exige 

dominar el vocabulario y la gramática. Afortunadamente, gracias a los 

avances de la inteligencia artificial [IA], la escritura se enriquece con 

sistemas de retroalimentación automatizados. El objetivo es analizar el 

efecto de la retroalimentación automatizada impulsada por IA en la 

escritura para determinar su plausibilidad en la corrección gramatical. 

Este estudio emplea un diseño pretest-postest. El grupo experimental, 

que recibió retroalimentación automatizada mediante IA, aumentó su 

puntuación media de 65,4 a 78,9 puntos. Mientras tanto, el grupo de 

control, que recibió retroalimentación del profesor, mejoró de 64,9 a 70,3 

puntos. En conclusión, esta permite a los estudiantes reescribir sus textos 

independientemente, con algunas implicaciones: a] los estudiantes 

necesitan capacitación sobre cómo interpretar y aplicar adecuadamente 

las recomendaciones de las herramientas automatizadas para evitar 

correcciones mecánicas o acríticas, y b] este sistema es solo un 

complemento en el proceso de aprendizaje. 

 

Retroalimentación automatizada por IA, escritura,  

tecnología  
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Introduction 

 

Written proficiency is a fundamental skill for 

professional and academic performance in 

various educational modalities. In the context of 

the digital age, various technologies based on 

artificial intelligence are emerging as innovative 

tools for promoting written proficiency, 

overcoming the limitations of space and time. 

An example of this is the automated feedback, 

which provides real-time recommendations and 

encourages autonomous and self-managed 

writing.  

 

These models contribute to the teaching-

learning process of this skill through emerging 

models that disrupt traditional correction 

methods, offering personalized and immediate 

recommendations adapted to the user's 

proficiency level. All of this, in turn, improves 

writing, making it clearer, more coherent, 

cohesive, and grammatically correct. Taking this 

background into account, the objective of this 

research is to analyze the effect of automated 

feedback based on artificial intelligence on the 

writing process for evaluating its plausibility in 

terms of grammatical accuracy. 

 

The rationale for this study stems from 

difficulties students face when writing in a 

foreign language, including a lack of time, 

vocabulary, assistance during written production 

[Liu and Brown, 2015; Campbell, 2016], and 

connectors to create cohesive and coherent 

writing, as well as the ability to identify 

grammatically correct sentences. These aspects 

considerably limit their progress and the 

development of communicative skills. For this 

reason, the study's main hypothesis is whether 

the systematic use of automated feedback 

through the Grammarly app significantly 

contributes to the development of written 

competence. 

 

This study is relevant because it proposes 

feedback techniques that differ from traditional 

methods, such as peer review, assessment, co-

assessment, and hetero-assessment. In this case, 

automated feedback is used, which offers added 

value by combining advanced linguistic analysis 

based on contextual recommendations, 

providing constant and timely assistance that 

supports the teacher's corrections.  

 

 

 

These features make it an accessible and 

useful tool for educational settings, identifying 

grammatical, punctuation, and spelling errors, 

providing tone and style recommendations, and 

analyzing the accuracy and clarity of a text, 

offering relevant explanations for each 

correction. It is worth noting that its interface is 

intuitive and integrates several digital platforms 

that contribute to the continuous improvement of 

this skill. 

 

To address the topic in detail, this study 

is organized into five sections. First, an 

introduction to the topic is presented. The 

theoretical framework for writing skills and the 

role of automated feedback in its development 

are then addressed, as well as methods for 

learning writing based on previous research. 

 

 The methodology used to determine the 

impact of automated feedback in the context 

under study is then described. The fourth section 

presents the results and some recommendations 

for its inclusion in the curricula. Finally, the 

conclusions are described. 

 

The Writing Process in English as a Foreign 

Language [EFL] 

 

For Flower and Hayes [1981], writing in a 

foreign language involves a complex process 

that requires a series of cognitive phases, such as 

planning, writing, revising, and rewriting. 

Various factors affect each phase of this process, 

including linguistic proficiency, subject matter 

knowledge or mastery, motivation, and feedback 

provided. Moreover, Cao et al. [2025] confirm 

that the level of proficiency in writing 

assessment impacts self-efficacy for writing 

development and decreases anxiety in EFL 

students. 

 

Along these lines, the process and the 

genre-based approach have been proposed as 

methodological methods aimed at supporting the 

development of writing in a foreign language in 

educational contexts. Regarding the genre-

centered approach, it has been proven highly 

effective in improving text structure, vocabulary 

implementation, and discourse structuring in 

academic writing. Mixed-methods research has 

shown that subjects show significant 

improvements in argumentative essay 

performance and writing motivation. 

 

 

https://doi.org/10.35429/JHRT.2025.11.26.3.1.11
https://doi.org/10.1016/j.jslw.2015.08.011
http://dx.doi.org/10.4236/jss.2016.46014
https://doi.org/10.2307/356600
https://arxiv.org/abs/2502.00004
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 This is supported by the fact that 

students showed less anxiety and greater self-

confidence after receiving explicit instruction 

regarding text genres and associated vocabulary.  

 

In addition, several systematic research 

studies demonstrate that this approach 

contributes to both written performance and 

positive attitudes toward writing in a second 

language. 

 

Currently, the integration of process and 

genre approaches, also known as the process-

genre approach, is gaining momentum. Several 

studies have incorporated technological tools 

such as blogs and collaborative platforms like 

Writeabout.com, among others, with feedback 

tasks or activities and iterative writing phases.  

 

The findings of these studies have 

demonstrated significant changes in coherence, 

cohesion, lexical resources, and grammatical 

accuracy, as well as a positive attitude and 

increased motivation toward writing. This 

approach triggers reflection, knowledge 

appropriation, and text understanding, especially 

when combined with feedback from educational 

stakeholders in students and teachers. 

 

Metacognition and feedback play a 

determining role in writing in foreign languages; 

in fact, they are considered key elements for the 

development of this skill. Studies by Liu and 

Zhao [2023] show that the interaction between 

process, genre, and feedback promotes positive 

outcomes in writing attitudes and performance.  

 

Furthermore, the literature on reflective 

writing and metacognition highlights the 

importance of activities such as reflective 

writing and collaborative or peer feedback for 

participants to regulate their learning process 

and develop autonomy and self-awareness. In 

conclusion, incorporating metacognition, 

feedback, and gender awareness at each stage 

supports writing skills in EFL. 

 

Correction Methods in the Writing Process 

 

Writing correction has taken different forms, 

including direct correction, which involves the 

teacher explicitly correcting the error, and 

indirect correction, which focuses on indicating 

that an error exists, although the student is 

responsible for finding and correcting it.  

 

Furthermore, peer feedback and self-

assessment have been used as complementary 

strategies, as this type of feedback aims to 

improve writing by triggering and enhancing 

metalinguistic reflection, self-regulation, and 

student autonomy. 

 

Various studies have shown that direct 

correction triggers short-term improvements in 

participants' writing, specifically related to 

grammatical and lexical errors, because the 

teacher explicitly provides the correct form of 

the error.  

 

Budianto et al. [2020] found, through 

their research, that EFL learners found direct 

correction to be highly meaningful and more 

effective than indirect correction, regardless of 

the participant's level or degree of linguistic 

proficiency. Along these lines, an Ethiopian 

study shows that integrating direct correction 

with metalinguistic clarification triggered 

significant improvements in linguistic accuracy 

compared to indirect feedback alone. 

 

Furthermore, it should be noted that 

indirect correction, a process in which an error is 

pointed out without mentioning the correct form, 

can encourage students to engage in 

metalinguistic reflection and long-term 

knowledge acquisition, as it encourages students 

to identify and correct their mistakes. The 

effectiveness of this strategy has been significant, 

especially for students with autonomy and 

metalinguistic skills. 

 

In this context, correction or 

metalinguistic codes are considered an 

intermediate form that provides information 

regarding the type of error, without indicating 

the complete or correct answer. A study in Bali 

indicates that a considerable number of teachers 

selected direct correction because participants 

generally fail to understand the codes or lack the 

motivation to use them without additional 

support. Furthermore, other research indicates 

that, when used with appropriate guidance, these 

codes foster self-assessment skills and a 

meaningful understanding of errors. 

 

Peer feedback and self-assessment 

strategies enrich more traditional practices of 

direct/indirect correction. According to Li 

[2023], an online process mediated by peers and 

guided reflection leads to detailed revisions and 

significant advances in text quality by activating 

students' cognitive and metacognitive processes.  

https://doi.org/10.35429/JHRT.2025.11.26.3.1.11
https://doi.org/10.3389/fpsyg.2023.1290312
https://doi.org/10.3389/fpsyg.2023.1290312
https://doi.org/10.24815/siele.v7i2.16569
https://doi.org/10.1017/S0272263123000189
https://doi.org/10.1017/S0272263123000189
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In addition, another study related to 

reflective writing proposes that the combination 

of human and analytical feedback from 

platforms enhances participation and academic 

achievement in writing tasks in students with 

lower self-regulation capacity. 

 

The role of artificial intelligence in the writing 

process  

 

Language teaching has gradually incorporated 

AI and gained relevance, specifically in the area 

of writing assessment. Furthermore, procedures 

such as automated writing assessment [AWA] 

employ algorithms that analyze texts and 

provide feedback on grammatical, spelling, 

vocabulary, and structural aspects.  

 

These tools are useful for teachers 

because they facilitate their work and allow 

students to receive immediate corrections, which 

can promote more independent and effective 

learning. 

 

In this sense, over the last decade, AI has 

significantly impacted the field of language 

teaching through its incorporation into multiple 

automated writing evaluation [AWE] systems. 

Current research, such as that of Wei et al. 

[2023], corroborated through a randomized 

controlled trial with Chinese EFL participants, 

that AWE-supported instruction contributes to 

the development of key elements of writing, 

such as task achievement, cohesion, vocabulary, 

and grammatical accuracy, specifically in 

students with low proficiency levels. At the same 

time, Fan [2023], using mixed methods, 

concluded that automated corrective feedback 

[ACF] positively contributes to writing quality; 

however, she also cautioned about participants' 

variable perceptions of the feedback received.  

 

Wang et al. [2024] designed advanced 

systems in their research that integrate 

automated assessment with grammatical 

correction.  

 

Specifically, they developed an AWE 

system complemented by corrective feedback. 

This facilitated conditions for real exam 

simulations to display the scores accurately, with 

detailed and personalized correction suggestions. 

Xiao et al. [2024] also studied a collaborative 

human-AI assessment system using large 

language models [LLMs].  

 

They found that, while these models do 

not outperform traditional processes, they do 

offer consistency, explainability, and contribute 

to the efficiency of the human evaluator in cases 

with lower model confidence. 

 

From a pedagogical and ethical 

perspective, Sadigzade [2025] investigated the 

benefits and risks of AI-triggered feedback in 

English as a Second Language [ESL] sessions. 

Based on this study, he asserts that tools like 

Grammarly and chatbots provide immediate and 

thorough feedback on grammar and style, which 

contributes to independent learning. 

 

Automated AI-powered feedback to improve 

English writing 

 

Automated AI-mediated feedback requires 

technologies that analyze students' writing and 

provide suggestions or corrections without direct 

human intervention. Today, it is known that 

tools such as Grammarly, ProWritingAid, and 

Write & Improve use natural language 

processing [NLP] and machine learning to 

identify errors and provide instant suggestions 

for improvements in grammar, style, 

organization, clarity, and content. Other studies 

by Li et al. [2015] and Ranalli et al. [2017] have 

contributed by stating that these tools have a 

positive impact on grammatical accuracy and 

autonomous revision, although their 

effectiveness largely depends on the student's 

level, their attitude toward technology, and the 

educational context. Additionally, they enhance 

the quality of writing [structure and content], 

although they are less effective in correcting 

vocabulary errors and complex verb forms. 

 

Zheldibayeva [2025] evaluated the 

implementation of the CGScholar AI Helper 

with elementary school students, specifically at 

the secondary level in low-income settings. They 

found that personalized AI feedback triggers 

significant advances in idea development, 

coherence, and draft revision. 

 

 They also propose assessing and 

adapting the tool according to the educational 

context. This is consistent with research based 

on an automated assessment model with 

corrective feedback, which provides automated 

scoring with grammatical suggestions, 

demonstrating its effectiveness and reducing 

teacher burden in second language writing 

[Wang et al., 2024]. 

 

https://doi.org/10.35429/JHRT.2025.11.26.3.1.11
https://doi.org/10.3389/fpsyg.2023.1249991
https://doi.org/10.3389/fpsyg.2023.1249991
https://doi.org/10.1177/21582440231181296
https://doi.org/10.1177/13621688241229534
https://doi.org/10.70730/SJWU9142
https://doi.org/10.69760/jales.2025004000
https://doi.org/10.1016/j.jslw.2014.10.004
https://doi.org/10.1080/01443410.2015.1136407
https://doi.org/10.37943/21TBAX7694
https://arxiv.org/abs/2410.14165
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Another relevant contribution is the 

eRevise+RF system, which was used with more 

than 400 participants in US institutions. This 

system, in addition to providing automated 

feedback, also evaluated student revisions to 

identify specific improvements in the 

implementation of argumentative evidence after 

each iteration of the text.  

 

The data obtained showed that students 

corrected and refined their argumentative 

writing by actively responding to automated 

suggestions. Furthermore, recent meta-analyses 

indicate that the average outcome of automated 

feedback in English as a foreign language [ELF] 

and native language [L1] educational 

environments increased, with variability 

according to educational level, gender, text type, 

and student attitude toward technology. 

 

Finally, several studies have investigated 

the implementation of AI feedback with 

traditional teacher interaction. A study using 

ChatGPT with Iranian intermediate students 

found that the group receiving combined 

feedback contributed significantly to cohesion, 

coherence, grammar, and vocabulary compared 

to the group that only received teacher feedback.  

 

This research identified concerns about 

plagiarism and overreliance; however, teachers 

recognized the importance of automated 

feedback speed and personalization. These 

results demonstrate that the effectiveness of 

automated feedback depends on the educational 

context, the student's level, the combined 

teaching approach, and the users' attitudes. 

 

Methodology 

 

A quasi-experimental quantitative approach was 

employed, utilizing a pretest-posttest design 

with a control group. This design enabled a 

comparative evaluation of the impact of two 

types of feedback on writing improvement in 

English as a foreign language [EFL] by 

analyzing differences in participants' 

performance before and after the intervention.  

 

The selection of this approach was 

guided by the need to measure changes 

attributable to automated feedback using 

artificial intelligence [AI] in contrast to 

traditional instructor-provided feedback. 

 

 

The sample includes university students 

at the intermediate English level [B1-B2] 

enrolled in an academic writing course. Two 

comparable groups were formed based on 

language proficiency, age, and academic 

background to control for external variables.  

 

The experimental group [30 students] 

used Grammarly for AI-based automated 

feedback, while the control group [30 students] 

received traditional teacher feedback. A 

validated rubric assessed textual coherence, 

grammatical accuracy, organization, lexical 

breadth, and fluency in two writing tasks, 

administered before and after the intervention.  

 

A questionnaire also gathered students' 

perceptions of the automated tool, which was 

answered only by the experimental group. The 

closed-ended questionnaire follows a 5-point 

Likert scale format where 1 corresponds to 

strongly disagree and 5 to strongly agree. In 

addition, the questionnaire addresses 6 

dimensions 1] usefulness of the application in 

identifying grammatical errors, 2] clarity and 

precision of the feedback provided, 3] impact on 

confidence and development as writers, 4] 

perception of its ability to replace or 

complement feedback from a teacher, 5] ease of 

use and accessibility of the application and 6] 

transfer of learning to other academic activities 

in other subjects. 

 

The procedure included three phases. 

First, both groups completed a pre-test writing 

task. Second, over eight weeks, both groups 

wrote weekly essays, with the control group 

receiving traditional feedback and the 

experimental group receiving automated 

feedback via Grammarly. Third, both groups 

completed a post-test writing task, evaluated 

with the same rubric. Data were analyzed using 

Student's t-test to identify significant differences 

in writing improvement between the two 

feedback methods. The study hypothesizes that 

AI-based automated feedback has a more 

positive impact on writing in English as a foreign 

language than traditional feedback. 

 

Results 

 

The followings lines describe the results that are 

divided in two sections. The first one presents 

the scores on writing tasks in the pre and post 

tests after the treatment. The second highlights 

students’ perceptions towards the Grammarly 

app to foster writing. 

https://doi.org/10.35429/JHRT.2025.11.26.3.1.11
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Box 1 
Table 1 

Results of scores on writing tasks pretest and posttest 

for the experimental and control groups 

 

Group N 

Pret

est 

[M ± 

SD] 

Postt

est 

[M ± 

SD] 

Improve

ment 

Mean 

[Posttest-

pretest] 

t 

[df

] 

p 

d 

[eff

ect 

size

] 

Experim

ental 

3

0 

65.4 

± 7.2 

78.9 

± 6.5 
13.5 

7.

82 

[2

9] 

< 

0.0

01 

1.43 

Control 
3

0 

64.9 

± 6.8 

70.3 

± 7.0 
5.4 

4.

12 

[2

9] 

< 

0.0

01 

0.75 

Data obtained from SPSS 

 

Statistical analysis, using the Student t 

test for group comparisons, reveals significant 

progress [p < 0.001] in the control and 

experimental groups. However, Cohen's d 

indicates that the effect size between the two 

groups is considerably greater in the 

experimental group [d = 1.43] compared to the 

control group [d = 0.75], concluding that the 

effect is large and medium. 

 

Table 1 shows that both groups presented 

significant improvement in their scores on the 

written assignments when comparing the pre- 

and post-test stages. Thus, the control group 

improved to a lesser extent, from 64.9 to 70.3 

points [+5.4 points], thanks to traditional teacher 

feedback. In contrast, the experimental group 

increased its average score from 65.4 to 78.9 

points [+13.5 points]. This was due to automated 

feedback using artificial intelligence with 

Grammarly.  

 

As observed, the findings demonstrate 

that AI-based automated feedback has a more 

significant and positive impact on improving the 

quality of English writing compared to 

traditional feedback.  

 

This hard data suggests AI-based 

feedback is an appropriate tool for 

implementation in educational contexts, offering 

promising futures for writing skills. 

 

Finally, the results support the study's 

hypothesis, showing that AI-based technologies 

enhance the learning and development of writing 

skills in a foreign language context. 

 

 

 

The results of this research reveal that 

both traditional and AI-based automated 

feedback contribute to the development of 

written proficiency in English as a foreign 

language. However, the effect size data using 

Cohen's d show that automated feedback is a 

fundamental aspect in promoting such 

proficiency, with a considerable impact when 

compared to traditional feedback. This 

percentage increase is more observed in the 

experimental group [13.5 points] compared to 

the control group [5.4 points].  

 

The advantages are more quantified in 

the effect size [from 1.43 to 0.75, respectively]. 

Therefore, it is concluded that automated 

feedback is a benchmark to consider in the 

development of written production. In this 

regard, Fang et al., [2023] and Wu et al. [2023], 

affirm that automated feedback systems are 

models capable of producing moderate 

improvements in the writing process. Similarly, 

these types of technological tools are essential 

for increasing vocabulary, although their 

function is limited in discursive contexts such as 

text structure and coherence [Koltovskaia, 2020].  

 

However, despite this limitation, some 

studies mention automatized feedback’s 

applicability and importance in the development 

of critical writing when compared to traditional 

teaching [Ranalli, 2018; Li et al., 2015 and 

Barrot, 2021]. 

 

Despite the favorable evidence, research 

confirms that the impact of automated feedback 

systems depends on contextual variables such as 

the student's level of language proficiency as 

well as the pedagogical integration. 

 

 Thus, elementary school students may 

have certain limitations in adequately 

interpreting the recommendations generated by 

AI. Furthermore, when students receive explicit 

and instructive explanations on how to interpret 

and apply automated feedback, their 

performance increases significantly [Lee, 2024; 

Naamati-Schneider and Alt, 2024]. 

 

Another latent disadvantage, according 

to studies, is the limitations for assessing textual 

coherence, critical thinking, and argumentation 

[Canale and Swain,1980]. For this reason, 

automated feedback systems are recommended 

as a complement to teaching tasks [Huang et al., 

2020; Woodworth and Barkaoui, 2020]. 

 

https://doi.org/10.35429/JHRT.2025.11.26.3.1.11
https://doi.org/10.48550/ARXIV.2304.01746
https://doi.org/10.48550/ARXIV.2303.13648
https://doi.org/10.1016/j.asw.2020.100450
https://doi.org/10.1080/09588221.2018.1428994
https://doi.org/10.1016/j.jslw.2014.10.004
https://doi.org/10.1080/09588221.2021.1936071
https://doi.org/10.1002/ase.2270
https://doi.org/10.1007/s10639-024-12694-z
file:///C:/Users/Dra.%20Norma/Downloads/Theorethical%20Bases%20of%20Communicative%20Approaches%20to%20Second%20Language%20Teaching%20and%20Testing
https://doi.org/10.1145/3402569.3402594
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From the above information, two 

practical implications for educational program 

design arise. The first focuses on tool 

incorporation, such as Grammarly, into writing 

courses. The second focuses on training students 

to properly understand and apply the 

recommendations of these automated systems. 

 

Box 2 
 

 
Figure 1 

Perceptions of automated feedback to promote writer 

proficiency 

 

The results evidence that the automated 

feedback provided by the Grammarly app is 

suitable for developing English writing skills. In 

fact, the majority of participants found it 

significantly useful for identifying and 

correcting grammatical errors [93% agreement], 

which enriches their language learning. 

 

Furthermore, a high level of clarity and 

precision was recorded in the feedback provided 

by the app [87% agreement], indicating that 

students find this type of input understandable 

and accessible. This is evidenced by the self-

confidence they experience when writing in 

English [76% agreement], which, combined 

with other contextual factors, makes its usage an 

attractive pedagogical innovation for users.  

 

Moreover, study participants view the 

tool as a complementary resource in their 

learning process [81% agreement], which does 

not replace the fundamental role of the teacher 

[only 12% agreed]. 

 

 In fact, a minority of the sample 

expressed a preference for automated feedback 

[8% agreement], which characterizes it as a 

support tool rather than a substitute.  

 

Therefore, automated feedback is 

described as useful for developing writing skills, 

although it is not enough on its own.  

 

Likewise, high acceptance of the tool is 

observed [91% agreement], making it plausible 

in educational contexts due to its accessibility 

and intuitive format. These last two 

characteristics enable the transfer of what has 

been learned with the help of Grammarly to 

other academic writing activities in different 

subjects [72% agreement]. 

 

These findings coincide with previous 

studies.  For instance, Dizon and Gayed [2021] 

and Khoshnevisan [2019] note in their studies 

that EFL students describe automatized systems 

as a useful tool for identifying grammatical, 

punctuation, and spelling errors, as well as for 

improving vocabulary. However, they point out 

limitations between the free and paid versions, 

as well as a dependence on an internet 

connection.  

 

Along these lines, Erisyerico, Perdana 

and Karani [2025] report an average perception 

of 4.19 among students who improved their 

grammar vocabulary and motivation, 

considering their writing proficiency and 

technical issues associated with their starting 

level. 

 

Similarly, Llausas et al. [2024], also 

reinforce these findings through their description 

of the Grammarly app, stating that it reduces 

grammatical errors by reinforcing independent 

learning and increasing writing confidence. It is 

worth noting that the study also highlights the 

tool as a complement to the teacher’s role 

because it does not provide comprehensive 

feedback by itself, especially on higher-order 

discursive elements such as textual coherence, 

rhetorical style, or argumentation. 

 

Moreover, some other studies suggest 

that obtaining positive perceptions does not 

always imply an effective improvement in 

student performance or in all the components 

involved in quality writing. In this sense, 

Ummah & Bisriyah [2022] indicate that writing 

can be inappropriate or present errors depending 

on the discursive context, despite the use of 

automated feedback.  

 

Thus, it is evident that the student must 

develop a critical competence that allows them 

to accept or reject the AI's recommendations. 

 

 

Box 
 

 
 

Figure 1 

Perceptions of automated feedback to promote written proficiency 

      Source: own elaboration 
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The study data also indicate that students 

consider the tool as a means of transferring 

knowledge to other writing tasks. These findings 

are consistent with Setyani et al.'s [2021] study, 

which registers an impact of the tool in 

promoting self-efficacy in writing and 

developing autonomy in each of its phases. 

 

In contrast to the results of the present 

study, some authors consider the disadvantages 

of using automated feedback, such as the need 

for a stable internet connection [Lailika, 2019; 

Pratama, 2020], dependence on the tool, and its 

limited functionality in the free version. 

 

Based on the above, the following 

pedagogical implications should be considered: 

 

a) Before introducing the application in the 

learning process, the teacher or facilitator 

should assess whether the ideal 

conditions for its use exist [internet 

access] and evaluate the technical 

limitations for the development of good 

teaching practices. 

b) Develop students' critical competence to 

elaborate adequate interpretations based 

on automated feedback. 

c) Integrate the application into the learning 

process within a framework that 

regulates its use as a complementary 

support for teachers’ feedback, 

especially when reviewing 

argumentative and discursive 

components of writing. 

d) Use the Grammarly application 

according to the student's proficiency 

level, to provide greater autonomy in use 

at advanced levels and more teacher-

assisted guidance at basic levels. 

 

Although the study presents solid results, 

limitations are identified. Some of them are 

described below. The first is the sample size, 

which only includes students from a single 

institution and from a specific language 

proficiency level, making it impossible to 

generalize the results to students with different 

language proficiency levels and from other 

educational backgrounds.  

 

The second is related to the type of study, 

which in this case is cross-sectional, and can be 

complemented with longitudinal studies to 

determine whether the improvement in written 

production is maintained over time. 

 

As noted, these limitations highlight 

future possible research to identify the 

differential impact of automated feedback on 

various populations, samples, or text genres. 

 

Conclusions 

 

Based on the results, we conclude that the 

responsible incorporation of automated feedback 

in the development of written proficiency can 

revolutionize the process of learning English as 

a foreign language, enriching vocabulary and 

contributing to grammatical accuracy.  

 

Moreover, it also promotes fundamental 

components for meaningful learning, such as 

motivation and autonomy. 

 

This research confirms that artificial 

intelligence plays a crucial role in the 

development of written skills thanks to 

consistent and immediate feedback, which 

demands critical skills from students to accept or 

reject the AI's recommendations.  

 

Therefore, AI stands as an essential and 

transformative pedagogical resource when it is 

strategically implemented with the teacher’s 

guidance. 
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Abstract 
 

This study analyzes the level of academic stress in university 
students participating in continuing education programs, using a 
mixed methodology y with validated surveys and statistical 
analysis using SPSS. The results show that 79% of students 
experience significant levels of stress related to academic 

activities, with workload and deadlines standing out as the main 
stressors. Physical symptoms [headaches, insomnia] and 
emotional symptoms [anxiety, irritability] are identified as 
predominant manifestations. The most commonly used coping 
strategies include time planning, relaxation techniques, and 
institutional adjustments. The justification focuses on the need to 
improve the quality of life of students through effective 
interventions. 

 
Academic stress, Continuing education, Coping. 

 

Resumen 
 

Este estudio analiza el nivel de estrés académico en estudiantes 

universitarios que participan en programas de educación continua, 

utilizando una metodología mixta con encuestas validadas y análisis 

estadístico con SPSS. Los resultados muestran que el 79% de los 

estudiantes experimentan niveles significativos de estrés relacionado 

con las actividades académicas, destacando la carga de trabajo y los 

plazos como los principales estresores. Los síntomas físicos [cefaleas, 

insomnio] y emocionales [ansiedad, irritabilidad] se identifican 

como manifestaciones predominantes. Las estrategias de 

afrontamiento más utilizadas incluyen la planificación del tiempo, 

las técnicas de relajación y las adaptaciones institucionales. La 

justificación se centra en la necesidad de mejorar la calidad de vida 

de los estudiantes mediante intervenciones efectivas. 
 

  
Estrés académico, Educación continua, Afrontamiento 

. 
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Introduction 

 

Academic stress has become one of the most 

widely analyzed phenomena in the educational 

field over the past decades, due to its close 

relationship with academic performance, mental 

health, and student dropout. According to 

Barraza [2007], academic stress arises when the 

demands of the educational environment exceed 

the resources perceived by the student, 

generating both physical and emotional 

consequences. 

 

In the context of continuing education, 

diploma courses and complementary training 

programs have emerged as strategic avenues to 

strengthen competencies and respond to the 

demands of the labor market. However, this 

educational modality also involves additional 

burdens of time, effort, and pressure that can 

intensify student stress.  
 

The World Health Organization [2023] 

recognizes stress as one of the leading causes of 

psychological distress among university students, 

reporting that more than 35% experience 

frequent symptoms of anxiety, insomnia, or 

somatic complaints.  

 

In Mexico, the National Association of 

Universities and Higher Education Institutions 

[ANUIES, 2022] has highlighted that the most 

recurrent factors among students in intensive 

programs are academic overload, lack of self-

regulation strategies, and limited institutional 

support. 

 

This study focuses on analyzing the 

levels of academic stress among university 

students enrolled in continuing education 

programs at the Autonomous University of 

Nayarit, [UAN] with the purpose of identifying 

causes, manifestations, and coping strategies. 

Furthermore, it aims to formulate proposals that 

contribute to improving both educational quality 

and the emotional well-being of students.  

 

The relevance of this research lies in the 

fact that continuing education, being oriented 

toward professional updating, is often pursued 

simultaneously with work and family 

responsibilities, creating a unique context of 

pressure and overload. It is therefore not only 

about analyzing stress in the traditional 

classroom, but also about understanding how 

academic demands interact with external 

commitments that students must attend to. 

International literature has shown that 

continuing education programs, when not 

designed with students’ mental health in mind, 

can become a risk factor that affects motivation, 

persistence, and the successful completion of 

studies. 

 

 For example, Nguyen-Thi et al. [2023] 

found that the combination of work and 

academic responsibilities increases burnout 

levels and lowers self-efficacy. Similarly, 

research in the Latin American context [Barraza, 

2007]shows that academic stress is directly 

related to higher dropout rates and difficulties in 

transitioning to the labor market. 

 

Ultimately, this study seeks to provide 

evidence that may serve as a reference point for 

higher education institutions, particularly in 

Mexico, to design diploma courses and 

continuing education programs that integrate 

academic, work, and personal dimensions in a 

balanced way. The research does not only aim to 

describe the phenomenon but also to contribute 

to building a university culture that values 

mental health and student well-being as 

fundamental pillars of educational quality. 

 

Justification and Objectives 

 

Continuing education programs are designed to 

complement professional skills, but they often 

follow intensive modalities. This context 

generates additional academic pressure for 

students who frequently combine study with 

work and family responsibilities.  

 

Unlike undergraduate curricular 

programs, diploma courses are generally offered 

in accelerated formats that require greater 

productivity within short time frames. These 

conditions increase stress levels by adding heavy 

workloads, frequent evaluations, and the 

demand for immediate results. 

 

Understanding academic stress in this 

context is relevant for three reasons: 

 

1. It allows institutions to design strategies 

that reduce academic pressure. 

 

2. It contributes to strengthening students’ 

socio-emotional competencies. 

 

3. It favors persistence and academic 

success in professional training programs. 

 

https://doi.org/10.35429/JHRT.2025.11.26.4.1.7
https://www.researchgate.net/publication/258846004_estrs_acadmico_y_burnout_estudiantil
https://www.who.int/es
https://www.anuies.mx/anuies/acerca-de-la-anuies
https://annali-igiene.it/articoli/2023/online_ahead_of_print/12/Nguyen-2.pdf
https://www.researchgate.net/publication/258846004_estrs_acadmico_y_burnout_estudiantil
https://www.researchgate.net/publication/258846004_estrs_acadmico_y_burnout_estudiantil
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Academic stress is understood as a 

psychological and physiological response 

triggered when educational demands are 

perceived as excessive or difficult to manage 

[Fisher & Hood, 1986]. This phenomenon not 

only affects academic performance but also 

impacts students’ overall health. In the case of 

continuing education, Lastre [2003] defines it as 

a process of training aimed at updating and 

complementing professional competencies.  

 

However, intensive short-term programs 

can generate high levels of pressure due to the 

accumulation of tasks, frequent assessments, and 

constant time demands. Additional evidence 

from García, Yama, and Ramos [2025] in 

Colombia showed that academic stress directly 

correlates with lower performance among dental 

students, supporting the notion that high 

workloads in professional training programs 

compromise both learning and well-being. 

 

Several theoretical models, such as that 

of Lazarus y Folkman [1984], explain that 

coping with stress depends on the individual’s 

cognitive appraisal of the situation and the 

resources available to manage it. Therefore, self-

regulation strategies, time management, and 

social support play a key role in reducing stress. 

 

General Objective 

 

To analyze the level of academic stress among 

higher education students enrolled in continuing 

education programs at the Autonomous 

University of Nayarit. 

 

Specific Objectives 

 

- Identify the factors that generate 

academic stress in diploma courses. 

- Describe the physical, emotional, and 

cognitive manifestations of stress. 

- Explore coping strategies adopted by 

students. 

- Propose institutional recommendations 

to improve the academic structure of 

diploma programs. 

 

Methodology 

 

This research adopted a mixed descriptive 

design, integrating both quantitative and 

qualitative elements in order to achieve a more 

comprehensive understanding of the 

phenomenon.  

The study population consisted of 33 

students enrolled in diploma courses within the 

Faculty of Accounting and Administration at the 

Autonomous University of Nayarit. 

 

Data collection was carried out through a 

structured questionnaire designed on a five-point 

Likert scale [ranging from 1 = strongly disagree 

to 5 = strongly agree]. The instrument was 

divided into six sections: 

 

1) Sociodemographic information [age, 

gender, occupation, and prior academic 

experience]. 

2) Stress identification [general perception 

of academic stress]. 

3) Manifestations of stress [physical, 

emotional, and cognitive indicators]. 

4) Specific stressors [factors related to 

academic overload, time management, 

family obligations, and work 

responsibilities]. 

5) Coping strategies [time management, 

relaxation, social support, problem-

solving, and emotion-focused 

mechanisms]. 

6) Open-ended question allowing students 

to describe in their own words the main 

challenges they face and the strategies 

they employ. 

 

The questionnaire was distributed 

digitally via Google Forms, ensuring 

accessibility and guaranteeing the 

confidentiality of responses. The collection 

method facilitated voluntary participation and 

minimized response bias, as students could 

answer at their own pace. The data were 

processed using SPSS v25, applying descriptive 

statistical techniques such as frequency 

distributions, percentages, measures of central 

tendency [mean and median], and variability 

[standard deviation]. These analyses allowed the 

identification of general trends and patterns 

within the student population.  

 

Qualitative responses from the open-

ended question were categorized and coded to 

complement the statistical findings, thus 

providing a broader interpretation of the results. 

 

Results 

 

The findings reveal that a high percentage of 

students experience significant levels of stress 

associated with their academic activities in 

continuing education programs. 

https://doi.org/10.35429/JHRT.2025.11.26.4.1.7
https://pubmed.ncbi.nlm.nih.gov/3167497/
https://www.researchgate.net/publication/336225085_Effects_of_E-Learning_in_a_Continuing_Education_Context_on_Nursing_Care_Systematic_Review_of_Systematic_Qualitative_Quantitative_and_Mixed-Studies_Reviews
https://hdl.handle.net/20.500.12494/59532
https://books.google.com.mx/books?id=i-ySQQuUpr8C&lpg=PR5&ots=DhHUirciU9&dq=Lazarus%2C%20R.%20S.%2C%20%26%20Folkman%2C%20S.%20(1984).%20Stress%2C%20appraisal%2C%20and%20coping.%20Springer.&lr&hl=es&pg=PR5#v=onepage&q=Lazarus,%20R.%20S.,%20&%20Folkman,%20S.%20(1984).%20Stress,%20appraisal,%20and%20coping.%20Springer.&f=false
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Box 1 

 

 
Figure 1 

Academic Stress Levels and Symptoms 

 

 

1. Significant stress [79%] 

 

Nearly four out of five students reported 

experiencing constant tension throughout the 

diploma course. This suggests that stress is not 

perceived as an occasional event but rather as a 

chronic experience during the program. Such a 

high prevalence represents a risk of emotional 

exhaustion and demotivation, which may 

compromise academic persistence. 

 

2. Overwhelmed by workload [70%] 

 

Seventy percent of students indicated that the 

volume of tasks, readings, and assignments 

created feelings of saturation. In intensive 

diploma programs, this workload is concentrated 

in short time frames, intensifying the perception 

of academic pressure. 

 

3. Difficulty disconnecting [58%] 

 

More than half of the students reported being 

unable to “switch off” from academic 

responsibilities even outside of class time, 

leading to intrusive thoughts, anticipatory 

anxiety, and lack of psychological rest. 

 

4. Sleep disturbances [52%]  

 

Over half of the participants reported insomnia 

or insufficient sleep. Poor rest not only impacts 

mood but also undermines cognitive processes 

such as memory, attention, and learning. 

 

 

 

5. Physical pain [58%] 

 

Headaches, muscular tension, and 

gastrointestinal discomfort were commonly 

reported. These somatic symptoms are 

biological responses to prolonged stress, 

indicating that academic stress transcends the 

emotional dimension and becomes a public 

health issue. 

 

6. Mood changes [61%] 

 

Sixty-one percent of students experienced 

irritability, anxiety, or sadness during the 

program, affecting motivation and collaborative 

learning—both essential in intensive group-

based programs. 

 

7. Coping strategies 

 

- Time management [67%]: The most 

frequently used strategy, reducing 

feelings of saturation. 

- Relaxation techniques [55%]: Including 

active breaks, deep breathing, and light 

physical activity. 

- Cognitive strategies [42%]: Less 

common, though highly effective, such 

as reframing tasks as challenges rather 

than threats. 

 

Box 2 

 

 
Figure 2 

Coping Strategies used by Students 

 

8. Student suggestions 

 

- Flexibility in deadlines [30%]. 

- Longer program duration [21%]. 

- Clearer work plans from the outset [15%]. 

 

https://doi.org/10.35429/JHRT.2025.11.26.4.1.7
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These suggestions reveal that students 

are not only seeking immediate relief but also 

structural improvements in program design. 

 

In summary, the results show a panorama 

of high stress among students in continuing 

education programs, with effects on physical, 

emotional, and cognitive dimensions. While 

some students adopt coping strategies, the data 

demonstrate the urgent need for stronger 

institutional actions to prevent academic burnout. 

 

Discussion 

 

The findings of this study reveal a high 

prevalence of academic stress among students 

enrolled in continuing education diploma 

programs, with manifestations at the physical, 

emotional, and cognitive levels. To interpret 

these results, it is essential to connect them with 

established psychological theories that explain 

human behavior under pressure and demand. 

 

Stress and Maslowôs hierarchy of needs 

 

According to Maslow’s hierarchy, before 

aspiring to goals of self-actualization—such as 

completing a diploma to improve professional 

opportunities—students must first satisfy their 

physiological and safety needs. However, more 

than half of the participants in this study reported 

sleep disturbances [52%] and physical pain, such 

as headaches and muscular tension [58%].  

 

These findings indicate that basic needs 

are compromised by academic demands, 

creating an imbalance that hinders optimal 

learning and limits progression toward higher-

level needs, such as belonging and recognition. 

 

Stress and coping theory [Lazarus & Folkman] 
 

Lazarus y Folkman [1984]transactional model 

emphasizes that coping depends on how 

individuals appraise both the demands they face 

and their available resources. 

 

 In this study, students primarily relied on 

time management [67%] and relaxation 

techniques [55%], which illustrates the use of 

both problem-focused and emotion-focused 

strategies to restore balance. Nevertheless, the 

limited use of cognitive strategies [42%] 

highlights an area of opportunity: developing 

students’ abilities in cognitive restructuring and 

emotional resilience. 

 

Differentiation of symptoms 

 

- Physical symptoms: Insomnia [52%], 

headaches, and muscular pain [58%], 

indicating direct consequences for bodily 

health. 

- Emotional symptoms: Irritability, 

anxiety, and sadness [61%], which 

negatively impact motivation, social 

interaction, and collaborative learning. 

- Cognitive symptoms: Difficulty 

disconnecting from academic tasks 

[58%], leading to intrusive thoughts and 

reduced concentration. 

 

These symptoms interact in a feedback 

loop: insufficient rest [physical] increases 

irritability [emotional], which in turn reduces 

focus and learning capacity [cognitive]. 

 

Gender and intensive modality 

 

The predominance of women in the sample 

[88%] highlights the importance of analyzing 

academic stress from a gender perspective.  

 

Previous research has suggested that 

women are more likely to report high levels of 

academic anxiety, partly due to the dual burden 

of academic and family responsibilities. 

Moreover, the intensive modality [85% of 

participants] exacerbates tensions, as students 

must dedicate nearly exclusive attention to 

coursework within short time frames, making it 

difficult to balance academic, work, and 

personal life.  

 

Recent Latin American evidence also 

reinforces this perspective: Suazo, Mendo, and 

del Río [2024] found that gender differences 

significantly shaped the relationship between 

academic stress and life satisfaction in Chilean 

higher education students, especially among 

those with disabilities. Moreover, longitudinal 

data confirm that stress levels may vary 

depending on academic periods.  

 

Uribe, Bedollas, and Márquez [2025] 

identified fluctuations in stress across two 

consecutive semesters, showing that institutional 

context and workload distribution directly 

influence psychological outcomes. 

 

 

 

 

 

https://doi.org/10.35429/JHRT.2025.11.26.4.1.7
https://books.google.com.mx/books?id=i-ySQQuUpr8C&lpg=PR5&ots=DhHUirciU9&dq=Lazarus%2C%20R.%20S.%2C%20%26%20Folkman%2C%20S.%20(1984).%20Stress%2C%20appraisal%2C%20and%20coping.%20Springer.&lr&hl=es&pg=PR5#v=onepage&q=Lazarus,%20R.%20S.,%20&%20Folkman,%20S.%20(1984).%20Stress,%20appraisal,%20and%20coping.%20Springer.&f=false
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Recent supporting evidence  

 

Recent evidence by Benedetti and López [2024] 

in Argentina found that somatic symptoms such 

as headaches, muscular tension, and sleep 

disturbances were strongly correlated with 

decreased academic performance, reinforcing 

the link observed in this study. Similarly, 

Florentín de Cabrera [2025] and Delgado & 

Teves [2024] demonstrated that emotional 

competencies such as self-awareness, self-

regulation, and empathy significantly reduce 

stress and improve persistence in higher 

education. These findings underscore the 

importance of incorporating emotional training 

workshops into continuing education curricula.  

 

In addition, Molino-Montes [2023] 

highlighted differences in emotional 

competencies among student populations, 

showing that individuals with low regulation are 

more vulnerable to stress. This suggests that 

gender and contextual variables, such as the 

predominance of women and the intensive 

modality, play a decisive role in shaping the 

stress experience. 

 

Conclusions 

 

In conclusion, the discussion of results confirms 

that continuing education programs, while 

valuable for professional development, can 

generate elevated stress levels that compromise 

students’ physical, emotional, and cognitive 

well-being. Institutional initiatives aimed at 

promoting emotional competencies, adjusting 

academic structures, and supporting gender-

sensitive policies are essential to foster healthier 

and more effective learning environments. 

 

Improvement Proposals 

 

Institutional strategies should focus on curricular 

review of diploma programs in order to balance 

academic workload and deadlines. Faculty 

development is also essential: instructors should 

be trained in teaching strategies that reduce 

anxiety, such as active methodologies and 

formative assessment.  

 

In addition, student well-being policies 

must explicitly integrate mental health as a 

transversal axis of continuing education. 

 

 

 

At the personal level, students should be 

trained in time management, relaxation 

techniques, and cognitive resilience. It is equally 

important to promote peer support networks 

where participants can share experiences and 

strategies, as well as to encourage healthy habits 

such as regular sleep, physical activity, and 

balanced nutrition. 

 

Diploma programs should also become 

more humanized by incorporating spaces for 

feedback, where students can express their needs 

and suggestions. Programs should be designed 

with an integral perspective that values both 

academic learning and personal well-being. 

Finally, hybrid and flexible models should be 

established to allow students to adapt the pace of 

study to their individual circumstances. 
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Abstract 

 
Metrics from around the world indicate the persistence of gender as 

an attribute in career choice, based on the premise that this selection 

is a transversal process across the disciplines that address it and 

multidimensional in its aspects. Within this framework, through 

conceptual mapping, this article synthesizes the most common study 

issues, variables, methodologies, and results within the analyzed 

literature, with the aim of grounding gender in future concomitances 

alongside other issues implicated in the topic, thus supporting future 

studies with a broader thematic and conceptual range. Paraphrasing 

findings and hypotheses from third parties referenced here, we find 

that direct or indirect discrimination such as gender stereotypes 

continue to affect career choice, discrimination against women in the 

labor market, and tacit or veiled barriers to women entering 

stereotypically male-dominated professions in the technological or 

research branches of the STEM catalog. And finally, differentiated 

goals for each gender in higher education. 

 
Gender and Career choice  

 

Resumen  

 
Métricas en todo el orbe indican la persistencia del género como atributo 

en la elección de carrera, largando desde la premisa que esta selección es 

un proceso transversal en cuanto a las disciplinas que lo abordan y 

multimensional desde sus aristas. En dicho encuadre, vía mapeo 

conceptual, este articulo sintetiza las problemáticas de estudio, variables, 

metodologías y resultados más comunes dentro del acervo analizado, con 

el objetivo de aterrizar al género en concomitancias futuras junto a otras 

problemáticas implicadas en el tema, dando sustento así a próximos 

estudios con abanico temático y conceptual de mayor envergadura.  

Parafraseando hallazgos e hipótesis de terceros referenciados aquí, 

encontramos que la discriminación directa o indirecta como los 

estereotipos de género continúan afectando la selección de carrera, 

discriminación femenina en el mercado de trabajo, barreras tacitas o 

veladas a la mujer para incursionar hacia profesiones estereotipadas para 

hombres en las ramas tecnológicas o investigativas del catálogo STEM. 

Y finalmente, metas diferenciadas sobre lo que cada género persigue con 

la educación superior  
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Introduction 

 

This section classifies studies on gender and 

career choice into two groups: 1] Gender and its 

direct or indirect influence on the choice of 

careers historically classified as ‘male’; 2] The 

female labour market and women's participation 

in tertiary education. In both cases, evidence is 

presented on wage disparities and the low 

participation of women in technical careers and 

scientific research. There are also two main 

concepts or variables used in these studies: direct 

[tacit] or indirect [neo-sexism] discrimination 

against women's participation in technological 

careers and scientific research, and the female 

labour market. 

 

  The most recurrent hypotheses in such 

studies are that 1] there is direct and indirect 

gender discrimination against women's 

participation in “male” careers; 2] Women are 

discriminated against in the labour market, as 

they receive lower wages for equal work; 3] 

Women are still discriminated against in 

technological and scientific research areas, as 

evidenced by their low participation in these 

sectors; and 4] The goals or objectives that 

women and men pursue in their careers are 

different: men pursue respect, power and 

prestige, while women are more sensitive to 

contributing to society. 

 

1] Gender and its direct or indirect influence 

on the choice of careers historically classified 

as ‘male’ 

 

[GUZMÁN et al 2025] Through several cohorts, 

the gender perspective is investigated in the 

context of the process of support or guidance in 

choosing a higher education degree, although in 

the opinion of the respondents, career selection 

transcends biological issues. In the event of 

dilemmas, there are no clear guidelines at the 

institutional level, in conceptual design or in 

study programmes that contribute to resolving 

such concerns. 

 

 The following research reports on the 

process of feminisation in university enrolment 

in Uruguay between 1974 and 2007. In just one 

century, women enrolled in higher education 

went from being a mere error, coincidence or 

accident to representing the majority of students, 

as shown by the quantitative analysis of the 

ministries of education reviewed.  

 

However, there are still barriers to 

overcome, especially in careers historically 

dominated by men. At the beginning of their 

studies, mathematical abilities and an interest in 

applied sciences do not seem to distinguish 

between the sexes, but over time, female 

students show less and less interest in these areas 

because, as women, cultural neo-sexism leads 

them to believe that their future is not related to 

these subjects. In contrast, boys are more 

encouraged by family members and teachers to 

pursue scientific and technical careers. [Graña, 

2008] 

 

 Leaving aside for a moment the 

consistency between young people's attitudes 

and aptitudes in their choice of career, this 

descriptive and cross-sectional article aims to 

clarify the differences between men and women 

in terms of their ultimate goals in their 

professional lives. To this end, a self-

administered survey was conducted, and the 

results were analysed using the Chi-square test 

with the SPSS package. 

  

 In conclusion, on the one hand, men 

were found to be quite pragmatic, preferring 

technical careers with good job prospects and 

competitive salaries, while women tend more 

towards altruistic careers, i.e., those in which 

they believe they can make a social difference, 

such as psychology, teaching, humanities or 

chemistry. [Navarro&Casero, 2012] 

 

 As a theoretical basis for this factual 

research, the first part of this article offers a brief 

review of the most important authors who have 

theorised about gender stereotypes. Secondly, 

the results of a case study of students in the fields 

of education and engineering are presented, 

which corroborates whether the sex and gender 

of students affects their choice of profession, 

considering the psychosocial approach in the 

design of an instrument.  

 

The opinions concentrated in a frequency 

distribution table show the predictive power of 

the gender variable in career selection, 

describing 95% of the errors [López-Sáez, 1994]. 

 

 In order to gauge the influence of gender 

stereotypes on career choice, an ‘adaptation of 

the Academic and Career Orientation 

Questionnaire II [COAL II]’ was applied. to 

more than 100 high school students aspiring to 

enter the University of La Laguna in Spain.  
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It was concluded that men pursue respect, 

power, and prestige through their careers, while 

women are more sensitive to contributing to 

society through their higher education. [Ruiz-

Gutiérrez, 2018] 

 

 To clarify the explanatory variables 

regarding the correlation between career choice 

and gender, the different factors that condition 

young people's decisions are briefly outlined. 

Next, the results of the study are presented, 

which, through an instrument, confirm that 

gender issues are the determining factors in this 

area. Finally, some self-designed intervention 

models for vocational guidance that promote 

gender equality are presented. [Mosteiro, n.d.] 

 

 In general terms, this factual research 

compares the perceptions of young people about 

to choose a career regarding the essential traits 

or characteristics that a psychology or industrial 

engineering student should have. A priori, it is 

assumed that the perception of the entry profile 

in these areas is related to gender stereotypes, 

without regard for the individual attitudes, 

aptitudes, tastes, or talents that are indispensable 

in each case.  

 

The instrument applied by Valencia 

corroborates this unfounded image of gender 

and career. In conclusion, some proposals are 

put forward to counteract this outdated view. 

[García, 2002] 

 

 The socio-economic and gender 

characteristics of students influence not only 

their choice of career, but also their satisfaction 

with higher education. Variables such as the 

importance parents attach to the career, the age 

of entry into higher education, and gender are the 

elements that best explain the choice of one 

career over another. For example, women over 

the age of 20 who finally enter the professional 

level show little interest in their studies. Once a 

certain age and gender are reached, people no 

longer study what they want, but what they can. 

[Gamboa&Marín, 2009] 

 

 Due to customs and traditions, the social 

environment has always defined the tasks to be 

performed according to whether they are women 

or men, expecting optimal results depending on 

the case.  

 

 

 Education is not immune to this type of 

selection, because when a student is about to 

finish secondary education, the majority of the 

male population opts for careers that require 

more physical effort, such as engineering, while 

women opt for careers where the essence is 

sometimes the use of the voice or presence, such 

as communication, accounting, and 

administration. Studies have been conducted on 

this subject at both public and private 

universities, and there are very liberal opinions 

on career choice, equality in the labour market, 

and whether men and women have the same 

opportunities.  

 

 However, the results of these studies 

continue to show that women are more inclined 

towards careers such as communication, 

accounting, and psychology, while men, due to 

this deeply rooted feeling, lean towards 

engineering, law, medicine, and veterinary 

medicine. Therefore, we can conclude that, deep 

down, human beings still have a tendency to lean 

towards what corresponds to one gender or the 

other, and this tendency is difficult to question 

precisely at present. [Flores & González, 2015] 

 

 The academic performance of young 

people in the technological baccalaureate 

programme at the University of Oviedo is 

examined, as well as their grades in areas 

considered important for admission to 

technological degree programmes. It is found 

that there is no significant difference between 

the mathematical abilities of women and men. 

However, despite the slow increase in the 

number of women in ‘masculine’ degree 

programmes, gender equality in enrolment is 

still a long way off. [Rodríguez, Inda & Peña, 

2014] 

 

 This thesis deals with the attributes that 

influence the choice of a career in educational 

psychology. It creates its own taxonomy, 

resulting in only three basic spheres to which the 

rest of the elements can be added: family, 

economic and aptitude categories. Using 

qualitative methods, the relative weight of each 

axis in the degree awarding decision of a 

representative sample of students from the 

faculty is discriminated. [Covarrubias 2003] 

 

To determine the importance of gender 

and grades in career choice, a survey was 

conducted among more than 100 high school 

students in Granada.  
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The results showed that the average 

grade of female students is higher than that of 

male students, with most women choosing the 

medical field as their first and second choice, 

while most men prefer engineering or nursing as 

their second choice. [Martínez, 2016] 

 

 Unlike other studies, this analysis 

focuses on the perceptions of different actors, 

such as parents, students, and teachers, regarding 

university decisions based on gender in Spain. 

The finding is that there are distortions in 

vocational guidance as a result of gender 

perspective. What students often perceive as an 

attitude or aptitude in a specific area is actually 

a judgement veiled by historical sexist 

stereotypes. [Rodríguez, 2016] 

 

2] The female labour market and women's 

participation in scientific research 

 

Women's access to university teaching and 

research positions is restricted to the female sex. 

In a ‘labour market created by and for men’, 

there are no unwritten rules preventing women 

from accessing this area, but in practice, an 

invisible barrier such as the ‘glass ceiling’, 

untouchable but real, cuts short the flight of 

women who remain stuck on the ground.  

  

With the aim of measuring and 

describing these gender asymmetries in 

technological careers and scientific research, 

data from the German and Spanish ministries of 

education are classified and standardised to 

construct indicators that attest to the continuing 

academic and labour discrimination. These 

metrics will serve as the basis for the future 

‘glass ceiling’ index. The main finding, strange 

as it may seem, is that in academic matters, the 

German floor is slightly stickier than the Spanish 

one. [Torres & Pau, 2011] 

 

 One of the most common historical 

demands of the feminist movement is equal 

opportunities. However, labour market 

indicators show that in practice women earn less 

money than men. The gender pay gap can 

basically be explained by two factors: 1] the 

gender stereotypes that still prevail in Spanish 

society, which serve as a guideline in the choice 

of higher education; in this context, men are 

more inclined to choose higher-paid technical 

careers; 2] the second factor explaining the pay 

gap is outright discrimination against women, i.e. 

different pay for equal work.  

This article analyses panel data on both 

explanatory factors of the problem in the female 

labour market. However, like a light at the end 

of the tunnel, there are signs of a constant, albeit 

slow, change in women's self-concept in the 

labour market. [Martínez&Villuendas, 2006]  

 

[Cordero-Aliaga S. and Romero-López 

M. A. 2025] provide a current perspective based 

on research on the need to include a gender 

perspective in teacher training and even in 

university curricula, in order to reduce the 

persistence of gender stereotypes and sexist 

practices. In a similar vein, we have [Rodríguez, 

M. J. C., Camarena, K. B. H., & Valdez, E. A. 

2025]. They explain how a sexist pedagogical 

authority contributes to normalising gender 

stereotypes and sexist practices in universities in 

northern Mexico, establishing psychological 

barriers to free academic development and 

professional practice. [Andreu, 2002] Women's 

access to university teaching and research is 

restricted to the female sex in a ‘labour market 

created by and for men’. There are no unwritten 

rules preventing women from accessing this area, 

but in practice, an invisible barrier like a ‘glass 

ceiling’, untouchable but real, truncates the 

development of potential female scientists. 

Using the comparative method, the absolute and 

relative percentages of women and men at all 

academic levels and by subject area at the higher 

level are weighed according to official data from 

the Spanish Ministry of Education, quantifying 

segregation and hierarchy by field of study and 

professional sector. 

 

 Due to bad practices and outdated 

customs in Mexican culture, it is assumed to be 

normal for men to extend their academic life as 

much as possible, while women devote 

themselves to the home. This is a historical 

educational exclusion with low impact, which is 

reflected in the indicators of women and men 

with doctorates and/or high-profile researchers 

in Mexico. This essay, based on a mixed 

qualitative methodology [interviews and 

informal conversations] with female professors 

and a quantitative methodology [survey] for 

high school students, presents alarming figures 

that attest to the still latent academic 

discrimination at UNAM, since ‘women shy 

away from these professions due to social fears, 

as well as cultural and social pressures.’ 

[Figueroa & Ortega, 2010] 
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The collective image among students 

regarding the profile of those entering 

psychology and engineering is distorted by 

gender stereotypes.  

  

Throughout the country, there are no 

consistent databases on women's participation in 

technical careers. Despite this, it is clear that the 

effects of globalisation on the increase in 

engineering education opportunities are 

noticeable. Below is a qualitative case study 

conducted in the provinces on the factors we 

consider to explain the low percentage of women 

in technological careers: 1] location; 2] whether 

globalisation has generated educational 

opportunities that meet their needs; 3] university 

decisions related to gender. [García, 2002] 

 

 The article presents a brief theoretical 

framework on the findings postulated in Ibero-

American publications on the links between 

gender and university career choices over the 

last ten years. Using data from the Uruguayan 

Ministry of Education, a desk study was 

conducted to analyse the historical evolution of 

women in higher education. The results indicate 

that, despite the increase in female enrolment at 

the university level, their numbers are 

concentrated in careers that are socially 

considered feminine. [Moreira, 2017] 

 

The following article compares the 

participation rates of Spanish women in higher 

education, master's and doctoral programmes in 

technological areas with the rest of the European 

Union. The results show that Spain lags behind 

Europe in terms of gender equality in this area. 

Finally, the results of previous actions to address 

this asymmetry are evaluated, while new 

measures in favour of equality are formulated. 

[Otero&Salamí, 2009] 

 

Conclusions 

 

The types and sizes of samples used to evaluate 

the link between gender and career choice range 

from official data collected by ministries of 

education [Torres & Pau, 2011] or [Andreu, 

2002] to analyses of university censuses [Graña, 

2008], stratified samples [García, 2002], 

[Navarro & Casero, 2012], [Gamboa & Marín, 

2009], [Figueroa & Ortega, 2010], [Ruiz-

Gutiérrez, 2018], and internal census [Lopez-

Saenz, 1994] of industrial engineering students 

in Spain.  

To determine the causes of reduced 

female participation in technical degrees, 

authors such as [Torres & Pau, 2001], [Graña, 

2008], [Andreu, 2002], [Ruiz-Gutiérrez, 2018], 

[Lopez-Saenz, 1994] have used simple random 

sampling, their own and external questionnaires, 

both structured and unstructured, and frequency 

distribution tables synthesised in absolute and 

relative numbers. Mixed qualitative and 

quantitative approaches can also be found in 

[Figueroa&Ortega, 2010] or [García, 2002]. 

Original or standardised analysis work to 

understand the evolution of the social stereotype 

category already implicit in culture [Casimiro 

2021]. [Martinez&Villuendas, 2006]. Finally, 

regression models such as the log-linear method 

and Chi-square are used less frequently, 

directing results aided by the SPSS package 

[Gamboa&Marín, 2009], [Navarro&Casero, 

2012]. 

 

 To conclude, the articles in the inventory 

set out the differing reasons for career choice 

between genders [Navarro & Casero, 2012]. 

This supports the assertion that direct and 

indirect discrimination suffered by women 

seeking to enter technological careers, 

historically considered “masculine”, is 

unfortunately still prevalent [Fernández 2014]. 

[Martinez&Villuendas, 2006], [García, 2002], 

[Figueroa&Ortega, 2010] [Graña, 2008]. 

 

  The same applies to the obstacles to 

female participation in postgraduate university 

teaching and scientific research [Torres & Pau, 

2011], [Andreu, 2002]. As far as the labour 

market is concerned, age, gender and labour 

participation act as limiting factors in university 

decisions [Gamboa & Marín, 2009].  
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Abstract  

 
The term knowledge economy was coined in 1996 by the 

Organization for Economic Cooperation and Development [OECD], 

for the group of industrialized countries where knowledge was 

recognized as the key factor of economic growth [World Bank 

Institute, 2007]. The knowledge society is a form of social and 

economic organization characterized by significant technological 

advancement that enables an intensive use of information; it adds 

value to goods through advances in knowledge, innovation, 

technology, and information; it tends to reduce the costs of 

information transmission and has a greater capacity for physical 

storage, and is based on respecting the rights of the population to: 

have higher levels of education, access to better information for 

decision-making, and improve their quality of life [Castellanos & 

Rodríguez, 2005]. 
 

 
Economy, Development, Business, Analysis 

Resumen 

 
El término economía del conocimiento fue acuñado en 1996 por la 

Organización para la Cooperación y el Desarrollo Económico [OCDE], 

para el conjunto de países industrializados en los que se reconoció al 

conocimiento como el factor clave del crecimiento económico (World 

Bank Institute, 2007). La sociedad del conocimiento es una forma de 

organización social y económica que se caracteriza por un gran avance 

tecnológico que permite un uso intensivo de la información; produce 

valor agregado a los bienes a partir de los avances del conocimiento, la 

innovación, la tecnología y la información; presenta una tendencia a 

reducir los costos de transmisión de la información y una mayor 

capacidad para su almacenamiento físico y tiene como fundamento 

respetar el derecho de la población para: tener mayores niveles de 

educación, acceder a la mejor información para la toma de decisiones, y 

a mejorar su calidad de vida (Castellanos & Rodríguez, 2005).  
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Introduction 

 

In this type of economy, public or private sector 

organisations invest in resources that are used in 

accordance with their requirements for the 

generation, adaptation, dissemination or use of 

knowledge for technical, social or political 

purposes; Some arise as a result of research and 

development [R&D], while the government 

implements public policies to strengthen 

technology and communications infrastructure 

[ICT], thus enabling access to knowledge and 

encouraging innovation, which has an impact on 

all sectors: government, business, education, and 

social, increasing levels of competition and 

productivity. 

 

 In the case of Mexico, research by 

Sánchez and Ríos Valenzuela et al., and Sánchez 

Ramírez has determined the knowledge 

economy index in each state of the Mexican 

Republic up to 2007, using the World Bank 

methodology, as well as its contribution to 

economic growth with a proxy model. However, 

there is currently no research measuring the 

effect of public policies [science, technology, 

education] on the propensity for the knowledge 

economy and its relationship with economic 

growth in Mexico. 

 

 Economic theory indicates that, as part of 

growth theory, endogenous growth models 

[EGMs] consider that the technological factor is 

not exogenous, but rather takes place within the 

economy as a result of investments made by 

economic agents to obtain better returns, while 

exogenous growth models consider this factor to 

be external to the economy. 

 

 Endogenous growth models [EGMs] 

incorporated four factors as explanatory 

variables of economic growth: physical capital, 

infrastructure, research and development [R&D] 

expenditure, and human capital. These factors 

generate positive externalities and justify state 

intervention. 

 

 For this reason, the World Bank, in its 

2007 report Building Knowledge Economies: 

Advance Strategies for Development, argues 

that integrating a series of variables and 

indicators at a more disaggregated level can shed 

new light on the measurement of knowledge 

based on economic growth and points out that 

knowledge as a strategy must be based on four 

pillars: 

 

1] The national education and training system 

should produce educated workers who are 

trained to develop their skills, create and apply 

their knowledge efficiently in their work, and 

foster an interest in continuous learning. 
 

2] Infrastructure for access to information and 

telecommunications. Information and 

communication technologies [ICT] provide a 

platform for the exchange, processing, and 

dissemination of knowledge. 
 

3] The innovation system. This is made up of 

research centres, universities, companies, 

consultants and organisations that generate new 

knowledge adapted to the particular needs of 

their environment from existing knowledge. 

 

4] Institutional frameworks for government and 

business. These must be aligned to generate 

economic incentives that allow for the allocation 

of resources and encourage the creation, 

dissemination and correct application of 

knowledge, as well as incentivising new 

business ventures. 

 

 Considering that new styles of growth are 

based not only on the volume of workers' 

production but also on knowledge, experience, 

and scientific and technological development for 

problem solving in all sectors of the economy, it 

is important to emphasise that evaluation is an 

indispensable element in the optimisation of 

processes. 
 

 Indeed, international evidence suggests 

that the models that are experiencing crises in 

their functioning are those that have neglected 

the core of comprehensive evaluation, 

minimising the system of indicators that are 

necessary to measure their effectiveness, control 

the process, correct deviations and make 

decisions to determine the course of action. 
 

Currently, the engine of socio-economic 

development integrated into industrial and 

technical approaches is increasingly linked to 

human beings and their relationships, as a 

system for creating and transferring information 

and basic knowledge, in a sequential and 

progressive process that tends to increase levels 

of well-being and quality of life through 

continuous innovation: This is the case in 

Denmark, Sweden, Finland, and the United 

States, which, according to the World Bank, rank 

highest in the Knowledge Economy Index [KEI] 

because they have the highest level of 

technological infrastructure. 

https://doi.org/10.35429/JHRT.2025.11.26.6.1.16
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 Indeed, Chen and Dalman, in their 

research for the World Bank, report that 

countries that have invested heavily in education 

and technology reflect sustained economic 

growth. For example, South  Korea's gross 

domestic product [GDP] per capita in 1960 was 

2.5 times lower than that of Mexico, but in 2003, 

its value was double that of Mexico's GDP as a 

result of public policies implemented by its 

government. Due to the relevance of the 

knowledge economy, research was carried out in 

different countries through entities such as the 

Organisation for Economic Co-operation and 

Development [OECD], which explores some 

key determinants of innovation and its 

implications for the advancement of knowledge 

in education. Meanwhile, the World Bank 

proposes in its report the design of a new 

educational model for lifelong learning in the 

global knowledge economy and the challenges 

for emerging countries. 

 

 It is worth mentioning that universities 

also promote research into the knowledge 

economy: at Kent State University, Bedford et al. 

developed a methodology and model that 

integrates the IEC and the triple helix model to 

measure progress in a knowledge economy in a 

country, state or municipality. Meanwhile, at 

George Town University, Bedford and Wiley 

explore the perception of the knowledge 

economy in non-academic media around the 

world. Other authors, faced with a lack of 

databases, constructed models with proxy 

variables; this type of variable is used to 

represent another that cannot be observed 

directly or is complex in nature and cannot be 

measured by a single number, but must have a 

strong correlation with the inferred value. This 

type of model has been used to construct the 

knowledge economy index [IEC] in Mexico and 

its federal entities in various studies, and along 

the same lines, the IEC was determined for a 

sample of 20 organisations in the technology 

sector in the region of Cd. Obregón, Sonora. 

 

 To limit the study, the 2016-2022 State 

Development Plan is taken into account. Within 

this framework, the competitive strategy is to 

promote actions that foster the growth of 

research and technology in all productive sectors 

and educational levels of the state, while one of 

its objectives refers to the state government's 

support for scientific research, technology and 

innovation activities in the municipalities of 

Altamira, Madero and Tampico. 

 

 Secondly, the 2018-2021 Academic and 

Administrative Development Plan of the 

Autonomous University of Tamaulipas, in its 

strategic axis of linkage, states that activities 

related to this area, such as research carried out 

by the University, are intended to influence the 

improvement of social conditions and propose 

improvement actions and solutions to the 

problems raised by the various economic and 

social agents. 

 

Based on the above, the purpose of this 

research is to contribute to the study of the 

knowledge economy of a priority sector for the 

Tamaulipas State Government, analysing the 

industrial sector in the south of the state, made 

up of companies in the industrial corridor that 

produce 100% of the synthetic rubber at the 

national level. 

 

  This raises the question of and 

understanding the extent to which the knowledge 

economy has impacted the economic growth of 

the industrial and petrochemical sector of 

synthetic rubber-producing companies in 

southern Tamaulipas. 

 

Theoretical or reference framework 

 

Knowledge economy 

 

A knowledge economy is based on the 

production, distribution and use of knowledge 

and information; these intangible factors are part 

of the production process and have a direct 

influence by increasing the capacity of other 

productive factors such as labour, capital or raw 

materials; they can even transform them into 

new products or processes, i.e. value and wealth 

are not generated through the transformation of 

information, but rather added value is created by 

integrating information and knowledge into the 

processes for the creation or transformation of 

products or services. 

 

 In a knowledge-based economy, the 

generation and exploitation of knowledge 

contribute directly to the creation of wealth 

based on the development of ideas and the 

application of technology rather than on the 

transformation of raw materials or the amount of 

labour. 
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 The main productive inputs of this 

economy are knowledge and information, which 

in turn are dynamically transformed into new 

knowledge and information for which there is a 

market. This requires workers in a knowledge 

economy to have the ability to select, interpret 

and adapt knowledge into profitable activities. 

 

 The central axis of a knowledge economy 

is made up of businesses, households and the 

links formed between them.  

 

 Their interaction generates, adopts and 

disseminates knowledge based on four areas: the 

education system, the institutional system of 

government, the innovation system, and the 

information and telecommunications 

infrastructure. An organisation that promotes 

among its employees skills for the creation, 

acquisition, adaptation and use of knowledge 

contributes to increasing innovation and 

productivity. 

 

 

In the same vein, the Organisation for Economic 

Co-operation and Development [OECD] points 

out that there is a correlation between the level 

of education, worker income, and employment 

and unemployment rates. 

 

 In this regard, studies on economic 

growth have been carried out that coincide in 

identifying human capital as one of the main 

determinants of a country's economic 

performance, pointing out that primary and 

secondary school enrolment rates and the level 

of education of the population are positively 

related to real GDP per capita economic growth. 

 

 The institutional system of government 

provides the legal and social stability and 

economic conditions necessary to generate 

business, encourage competitiveness, allow for 

trade liberalisation and investment, and protect 

the generation of new knowledge and 

technologies. It also promotes innovation and 

the exchange of information. These elements 

make up the international appeal of a region for 

accessing more and better markets, enhancing 

the competitive advantages inherent in its 

location. In this regard, a country's laws and 

regulations govern economic activity and tax 

incentives for the economic agents involved, 

unlike other productive activities such as the 

exploitation of non-renewable resources, where 

an increase in the number of actors jeopardises 

the sustainability of the resource. 

 This is not the case with knowledge, as 

the more actors participate and the greater their 

involvement, the greater the benefits. A 

comprehensive view of technology incorporates 

a mixed model: it uses the perspective of supply 

and demand and also presents a dynamic or 

cyclical dimension of innovation. 

 

 The cyclical dynamic is constituted by 

the way in which technology is used when 

acquired by companies; this determines its 

technological level, but its technological 

advancement is achieved through the way in 

which it is applied to innovative products or 

processes, which in turn will be subject to their 

economic and technological characteristics. 

 

 Technology also follows its own 

trajectory and, in its evolution, may interact with 

others or be replaced by new technology, and the 

cycle begins again. The cyclical phenomenon is 

related to technological change and innovation 

and, therefore, to the dynamics of diffusion at the 

global level; this is reflected in the pattern of 

production growth in each country and will be 

influenced by the general process of catching up 

with the most advanced. 

 

 Economic cycles have been studied since 

the 19th century. They exist because there are 

changes in markets or products driven by 

entrepreneurs that give rise to forces that prevail 

over the process of adaptation to equilibrium and 

create a cumulative process of activity that 

characterises boom or progress. Cycles reflect 

situations of change and can be either boom 

[recovery and expansion] or crisis [recession and 

depression]. 

 

 Let us remember that the transmission 

channels of the knowledge economy are the 

innovation system and the information and 

telecommunications infrastructure. The 

innovation system is made up of universities, 

research centres and institutions and 

organisations that promote the creation of new 

knowledge, the adaptation and adoption of new 

forms of organisation, production and marketing, 

making use of an efficient information system. 

 

 Entrepreneurship requires an attitude and 

aptitude that allows one to face new challenges, 

develop new projects and move forward to 

achieve greater success.  
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Therefore, the concept of being an 

entrepreneur is inextricably linked to the idea of 

innovation and risk-taking by someone who 

believes in their ideas and is capable of 

implementing them in an economically viable 

way. There are different types of entrepreneurs, 

each with their own ideas, skills and business 

vision, through which they develop innovative 

business models using distinctive elements to 

make the organisation functional. The 

distribution, processing of information and 

access to knowledge, and the advancement of 

Information and Communication Technologies 

[ICT] are reflected in a greater impact of the use 

of knowledge on economic growth. Therefore, it 

is possible to affirm that information, 

communication and technology infrastructure 

increases the capacity to accumulate, analyse, 

use and transmit information and knowledge at 

minimal cost and in an increasingly shorter 

period of time.  

 

 This determines the degree of access that 

economic agents have to ICT and, at the same 

time, the intensity of use of the elements that 

comprise it, such as computers, telephones, and 

internal or external communication networks. 

 

 The impact of knowledge use on 

economic growth is determined by a region's 

capacity to process large flows of information, 

as well as by the possibilities of remotely 

accessing large databases and information 

systems. It is important to note the discussion of 

the background of the concept of ICT, especially 

because they are not independent variables. 

 

Knowledge Economy Index in Mexico 

 

In Mexico, research has been conducted to 

construct the Knowledge Economy Index, based 

on the use of World Bank methodology. First 

and foremost, we can mention the research 

carried out by the Este País Foundation in 2005, 

which contributed to the conceptualisation, 

construction and adaptation of the IEC for 

Mexico and its federal entities. Subsequently, 

the KEI was analysed at the national and state 

levels using data from 2005 and 2007. 

 

 Similarly, in the case of Mexico, research 

by Sánchez and Ríos Valenzuela et al. and 

Sánchez Ramírez has determined the knowledge 

economy index in each state of the Mexican 

Republic up to 2007, using the World Bank 

methodology, as well as their contribution with 

a proxy model for economic growth.  

However, there is currently no research 

measuring the effect of public policies [science, 

technology, education] on the propensity for the 

knowledge economy and its relationship to 

economic growth in Mexico. 

 

The four pillars of the knowledge economy 

 

In its 2007 report Building Knowledge 

Economies Advance Strategies for Development, 

the World Bank states that knowledge as a 

strategy must be based on four pillars: 

 

1] The national education and training system 

must produce educated workers who are trained 

to develop their skills, create and apply their 

knowledge efficiently in their work, and foster 

an interest in continuous learning. 

 

2] Infrastructure for access to information and 

telecommunications. Information and 

communication technologies [ICT] form a 

platform for the exchange, processing and 

dissemination of knowledge. 

 

3] The innovation system. This is made up of 

research centres, universities, companies, 

consultants and organisations that use existing 

knowledge to generate new knowledge adapted 

to the particular needs of their environment. 

 

4] Institutional frameworks for government and 

business. These should be aligned to generate 

economic incentives that allow for the allocation 

of resources and encourage the creation, 

dissemination and correct application of 

knowledge, as well as incentivise new business 

ventures. 

 

 These indicators, through the 

methodology, allow for an accurate and detailed 

diagnosis of the economy's potential growth 

capacity. One of the strengths of this 

methodology is that it provides a comprehensive 

assessment of the following sectors: 1] economic 

growth, 2] institutional regime, 3] innovation 

systems, 4] level of education and training, and 

5] information and communication 

infrastructure, which make up the knowledge 

economy, and not just one of them. For this 

reason, this study will be based on the 

development of an econometric model based on 

the methodology proposed by the World Bank in 

its simplified version for measuring the 

knowledge economy index. 
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The petrochemical industry 

 

In 1935, Petróleos de México, S.A. de C.V. 

[PETROMEX] was established as a variable 

capital corporation, with 50% of the capital 

contributed by the Federal Government and the 

other 50% coming from private shareholders, to 

replace the agency known as Control de 

Administración de Petróleo Nacional [National 

Petroleum Administration Control], with the aim 

of regulating the market for petroleum and its 

derivatives in the country [Pemex, 20041]. 

 

 The company's general manager, Mr 

Primo Villa Michel, in the financial report he 

presented at the express request of the National 

Banking Commission, describes the objectives 

of Petróleos de México: to guarantee the supply 

of hydrocarbons, especially to federal agencies 

and the national railways of Mexico, and to 

promote the technical training and education of 

Mexican personnel in the oil industry.  

 

 It also aims to carry out the exploration 

and exploitation of oil fields, develop and make 

use of oil pipelines, gas pipelines, shipping lines, 

railways and the necessary transportation for the 

industry, establish stations for the storage, 

distribution and sale of oil and its derivatives, 

refineries, and plants for the use, generation and 

distribution of gas. 

 

 It also decided to carry out operational 

activities related to the production, acquisition, 

disposal, transport, storage, refining and 

distribution of oil and its derivatives. 

Consequently, it would support domestic oil 

producers and encourage Mexican capital 

participation in the oil industry. 

 

 As a result of these events, on 18 March 

1938, the President of the Republic issued a 

decree expropriating the facilities of foreign oil 

companies. During that same year, on 7 June, the 

nationalised companies were integrated by 

presidential decree into Petróleos Mexicanos 

[PEMEX], established as the only decentralised 

body with productive purposes and powers to 

administer, exploit, refine and market oil and its 

derivatives in the country. 

 

 The parastatal company was legally 

based on the Constitution of the United Mexican 

States, while the operation of its organisation is 

governed by the Organic Law of Mexican 

Petroleum, which has been amended on several 

occasions.  

The following table presents some facts 

about the evolution of Pemex's regulatory 

framework and the formation of its constituent 

agencies. 

 

 Since 1994, Petróleos Mexicanos has 

been made up of four subsidiaries: Pemex 

Exploration and Production, Pemex Refining, 

Pemex Gas and Basic Petrochemicals, and 

Pemex Petrochemicals. 

 

Pemex Gas was a subsidiary responsible 

for producing, marketing, and distributing 

natural gas and LP gas, while Pemex Basic 

Petrochemicals was responsible for the initial 

processing of crude oil, a process that in Mexico 

could only be carried out by this parastatal 

industry. 

 

 Pemex Petroquímica is responsible for 

producing, marketing and distributing products 

that are the result of the second stage of oil 

processing and are used as raw materials in the 

various production chains that make up the 

secondary petrochemical industry in Mexico. 

This subsidiary is responsible for supplying 

around 40 production chains in the domestic 

market and, with certain products such as hexane 

and heptane, it also supplies the international 

market. 

 

 In 2015, the organic statute of Petróleos 

Mexicanos was modified, reconfiguring the 

structure and functions of its constituent areas, 

and seven subsidiaries were created: Pemex 

Exploration and Production; Pemex Industrial 

Transformation; Pemex Transformation and 

Services; Pemex Logistics; Pemex Fertilisers; 

Pemex Ethylene; and Pemex Cogeneration and 

Services. Oil in its natural state consists of crude 

oil and associated gas. When refined, it yields 

products that are used as raw materials in the 

production chains that make up the secondary 

petrochemical industry. 

 

 The Mexican government developed 

eight petrochemical complexes to supply the 

production chains, of which only five were 

operating in 2013: Cangrejera, Cosoleacaque, 

Independencia, Morelos, and Pajaritos. It should 

be noted that, as of 12 December 2013, the 

Pajaritos petrochemical complex is part of the 

Petroquímica Mexicana de Vinilo S.A. de C.V. 

consortium. 
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 Using INEGI in Mexico's National 

Accounts System as a source, total factor 

productivity was selected and is presented in the 

database with the base year 2013, using the 

KLEMS model, which stands for LA [Latin 

America], Capital [K], Labour [L], Energy [E], 

Materials [M] and Services [S] with time series 

from 1990 to 2017, the latter figures being 

revised. 

 

 The basic petrochemical industry 

consists of economic units engaged in the 

refining of crude oil and the manufacture of 

petrochemical products derived from petroleum 

and coal, which produce: crude oil, acid oils, 

additive oils, lubricating oils, mineral oils, 

naphthenic acids, tar, asphalt, solid sulphur, 

benzene, butylene, petroleum wax, jet fuel, jet 

fuel, turbine fuel, fuel, fuel oil, cumene, 

petroleum distillation, diesel, styrene, ethylene, 

liquefied petroleum gas [LPG], natural gas, 

propane gas, gas, jet fuel, light gases, gas oil, 

petrol, mineral fats, lubricating fats and oils, 

hydrocarbons, kerosene, lubricants, asphalt 

mixtures for paving, naphthalene, naphtha, 

paraffins, crude oil, petroleum, petrochemicals, 

asphalt-based products, propylene [propene], 

kerosene, aliphatic chemicals, aromatic 

chemicals, asphalt chemicals, toluene, jet fuel, 

xylene. Production in the plastics and rubber 

industry; the plastics sector consists of economic 

units mainly engaged in the manufacture of 

flexible plastic bags and films for packaging; 

pipes, fittings and tubes for packaging; rigid 

plastic laminates; polystyrene foams and 

products; urethane foams and products; bottles 

and other plastic products. The rubber branch is 

made up of economic units mainly engaged in 

the manufacture and revitalisation of tyres; the 

manufacture of rubber and plastic belts and 

hoses, and other rubber products. 

 

 The designation of the metropolitan area 

of Altamira, Cd. Madero and Tampico is legally 

based on the Law for Urban Development of the 

State of Tamaulipas, in Article 5, section LX, 

published in the Official Gazette of the State of 

Tamaulipas [2010]. It is located in the northern 

region of the Gulf of Mexico, which is mainly 

sustained by activities related to petroleum 

products from the Francisco I. Madero Refinery, 

located in the municipality of Cd. Madero, 

which belongs to Petróleos Mexicanos, a 

parastatal company focused on hydrocarbon 

refining since it began operations in 1902. 

 

 Faced with low gasoline production from 

six refineries and coupled with an increase in 

demand for the product at the national level, the 

parastatal company increased its volume of 

petrol imports through the Madero Maritime 

Terminal [TMM] in 2017 and imported an 

average of 350,000 barrels of fuel per week, 

while at the end of 2018 the volume was 1.4 

million barrels per week. 

 

 The Altamira industrial port corridor 

covers an area of 9,595 hectares, of which 5,098 

are used for industrial development, with 2,800 

hectares available, 3,075 hectares for the port 

area with 1,900 hectares available, and 1,422 

hectares designated as an ecological corridor, 

with reforestation programmes for an artificial 

wetland and habitat creation for migratory bird 

species in the port. Fifty hectares are allocated 

for the planting of red, black, white, button and 

casuarina mangroves. It also has a programme to 

protect endangered species such as the olive 

ridley sea turtle. 

 

 It offers excellent land, sea and air 

communications connectivity, in addition to its 

importance as a commercial bridge between 

Mexico and the United States, Europe and South 

America. It has a basic infrastructure in place 

with ample supplies of services such as 

electricity, natural gas and water, as well as easy 

access to road, rail and maritime transport. 

 

 Industrial activity includes 

petrochemicals, metallurgy, textiles, oil platform 

construction and power generation. It is 

noteworthy that the state of Tamaulipas is the 

second largest electricity generator in the 

country, producing 6.7% of Mexico's total 

demand2 . 

 

 The petrochemical corridor began its 

development in the early 1960s when the Dupont 

plant, now called Chemours, was established in 

Altamira. This was followed by significant 

investments such as Negromex, which became 

Dinasol when it was acquired by the Kuo Group 

and the Spanish Repsol Group, Negro de Humo, 

now called CABOT Specialty Chemicals 

Mexico, and Petrocel, among others. 

 

 Currently, investment in the sector totals 

more than $6 billion, making Altamira the most 

important producer of plastic resins in Mexico, 

with more than 2.3 million tonnes manufactured 

annually, 70% of the country's installed 

production capacity. 

https://doi.org/10.35429/JHRT.2025.11.26.6.1.16
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Similarly, 30% of total private chemical 

and petrochemical production is generated in the 

area, making it the largest private petrochemical 

cluster in Mexico. 

 

 The main products include titanium 

dioxide [white pigment], polyvinyl chloride 

[PVC], terephthalic acid [TPA], and 

polyethylene terephthalate [PET]. One hundred 

per cent of the country's synthetic rubber 

production originates in Altamira, which has 

established itself as a highly export-oriented 

region, marketing its products in more than 55 

countries across five continents. 

 

 Currently, the Port of Altamira is the 

largest private petrochemical cluster in Mexico, 

with more than 34 billion pesos in investment 

and more than 40 domestic and foreign 

companies located in the area. It accounts for 

30% of total national petrochemical production 

and generates more than 30,000 direct and 

indirect jobs.  

  

 One hundred per cent of the synthetic 

rubber produced in Mexico comes from 

Altamira, consisting entirely of the group of 

companies shown in Table No. 1. It should be 

noted that the industries have changed their 

names since being acquired by different 

corporations, so the word in parentheses refers to 

the original name and the year in which they 

began operations in the area. 

 

1 AHP Expropriation, box 2 704 consulted at: 

http://www.pemex.com/acerca/archivo-

historico/Paginas/default.aspx 

 

2 Energy Department of the Municipal 

Government of Altamira, Tamaulipas, June 

2019. In TAMAULIPAS, the country's main 

energy engine. El Sol de Tampico.  

 

Box 1 

Table 1. 
Petrochemical companies producing synthetic rubber in 

Altamira, Tamaulipas, Mexico 2018 

No

.  

Company Year of 

commencem

ent of 

operations 

Product Uses 

1 Alpek 

Poliester 

[Petrocel] 

1995 [1974] Purified 

terephthalic 

acid 

polypropylen

e 

Polyester 

Plastics and 

chemicals 

2 Basf 1995 Polyols Plastic 

applications 

for the 

automotive 

industry 

3 Cabot 

[Nhumo] 

2013 [1977] Reinforcing 

and semi-

reinforcing 

carbon black 

Tyres, tyre 

bands, tyre 

soles. Hoses, 

tyre inner 

tubes, 

waterproofin

g agents, 

sealants. 

4 Chemtura 

Corporatio

n 

[Novaquim

] 

2005  Urethane 

polymers 

Plastic 

additives, 

including 

flame 

retardants 

5 Dinasol 

Elastomers 

[Negromex

]  

Kuo Group 

and Repsol 

[1967] Elastomers, 

butadiene 

styrenes 

Emulsion 

rubber and 

nitrile 

Paving, 

waterproofin

g, high-

performance 

tyres 

6 Indelpro 1992 Polypropyle

nes 

Homopolyme

rs, random 

copolymers, 

impact 

copolymers 

7 Ineos 

Styrolution 

2011 Manufacture 

of Styrenics 

Polystyrene 

[PS] 

Acrylonitrile 

butadiene 

styrene 

[ABS] 

Styrene-

butadiene 

block 

copolymers 

[SBC] 

Other 

styrene-

based 

copolymers 

[SAN, 

AMSAN, 

ASA] 

Styrenics for 

household 

appliances, 

construction, 

housing, 

computers 

8 Mexichem 

Resinas 

vinílicas 

Planta I 

1981 Polyvinyl 

chloride 

[PVC] 

Plastic 

compounds 

for the 

healthcare, 

construction, 

electrical, 

mechanical 

and 

automotive 

industries 

9 Mexichem 

[policyd] 

2010 

[1981] 

Polyvinyl 

chloride 

[PVC]] 

Rigid pipes, 

footwear, 

upholstery, 

tiles, surgical 

gloves 

10 M & G 

Polímeros 

2003 Polyethylene 

terephthalate 

Plastic 

containers 

11 Royal 

Technologi

es 

2007 Rigid PVC 

profiles 

Prefabricated 

materials for 

construction, 

cabinets, 

blinds 

12 Sabic 

Innovatic 

Plastic 

1991 SAN and 

HRG resins, 

as well as 

ABS plastic 

under the 

Cycolac and 

Cycoloy 

brands.. 

Thermoplasti

c materials 

13 Styropek 

[Polioles] 

2015 [1995] Expandable 

polystyrene 

[EPS] 

Insulation, 

packing, 

construction 

         

Source: Prepared internally using data from the 
Association of Industrialists of Southern Tamaulipas 

[AISTAC] 2018 
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Methodology 

 

The measurement of knowledge has been 

approached from different perspectives and 

scopes, from exploratory case studies, with 

structured surveys, as well as descriptive studies 

with both a qualitative [Gil and Carrillo, 2013; 

Martin, 2007; Pedraja-Rejas and Rodríguez-

Ponce, 2006], as well as quantitative studies, 

which provide general criteria that contribute to 

the grouping, creation, and classification of 

models for study and to the understanding of the 

variables involved. 

 

 It is mentioned that Bedford, Ohio et al. 

used the panel data technique to measure 

changes from an economic perspective, but not 

only those representing businesses or an 

economic system; they also considered the civic 

and social aspects of a knowledge society. They 

developed a methodology and a model that 

integrated the IEC and the triple helix model to 

monitor the progress made in the knowledge 

economy of a country, state or municipality. 

 

 In the same vein, he conducted a 

longitudinal documentary study in Bosnia and 

Herzegovina from 1995 to 2009, using the IEC 

and the Knowledge Index [KI] with the World 

Bank's Knowledge Assessment Methodology 

[KAM] to determine the correlation between the 

IEC and competitiveness in countries, measured 

through the variables: innovation systems, 

education and human resources, information 

infrastructure, institutional and business regime, 

and as a dependent variable, economic growth.  

  

 The author emphasises that knowledge is 

the source of competitive advantages and, 

therefore, it is necessary to design strategies to 

generate it. 

 

 The panel data technique, because it has 

the particularity of observing variables 

individually repeatedly over time and its main 

advantage is that it allows the estimation of 

coefficients in a multiple regression. This 

analysis cannot be carried out with cross-

sectional or time series data, but the combination 

of both types of data gives rise to panel data. In 

this research, the panel data technique is used 

because it allows for a comprehensive view of 

the research problem by providing elements for 

the interpretation of changes, supporting the 

analysis of the model, and fulfilling the 

objectives set.  

 The study period covers from 2010 to 

2016 with a non-experimental design. With the 

information detailed in the previous paragraph, 

the data panel is formed to analyse the behaviour 

of the study variables and their indicators and 

determine the econometric model for estimating 

the knowledge economy index in Mexico and 

Tamaulipas. Subsequently, a multiple linear 

regression model will be estimated using the 

Ordinary Least Squares [OLS] method to 

determine the impact of the knowledge economy 

on the petrochemical sector in Altamira, 

Tamaulipas. The variables indicated by the 

World Bank methodology in its simplified 

version and defined in the following table are 

used. SPSS and STATA software are used for 

statistical estimates. 

 

General Econometric Model 

Y = f (b1X1 +b2X2 +b3X3 +b4X4) + e    

Where  

Y= Economic growth 

X1= Institutional regime of government and 

business 

X2= Innovation system 

X3= Human resources education and training 

base 

X4= Infrastructure for access to information and 

telecommunications 

e = stochastic error 

 

General Research Hypothesis 

 

Hi: The greater the impact of the knowledge 

economy in the state of Tamaulipas, the greater 

the economic growth in the petrochemical sector 

of Altamira, Tamaulipas. 

 

Method of information collection 

 

The databases available in Mexico [INEGI, 

UNDP, SIICYT, CONACYT, COFETEL, SCT 

statistical yearbook, WIPO] are used. 

 

The data panel used to determine the Knowledge 

Economy Index in Mexico is composed of 

aggregated national data and disaggregated data 

from 14 states, according to the following 

criteria: a] states with oil mining: Campeche, 

Tabasco, Veracruz, Tamaulipas, Chiapas and 

San Luis; b] states with oil refining: Hidalgo, 

Guanajuato, Nuevo León, Tamaulipas and 

Oaxaca, and c] states with petrochemical centres: 

Chihuahua, Querétaro, Hidalgo, Puebla and 

Tlaxcala.  
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 It should be noted that panel data can 

make individual observations that are repeated 

over time. Its main advantage is that it allows for 

the estimation of coefficients in a multiple 

regression; therefore, the combination of these 

data gives rise to panel data and offers a 

comprehensive view of the research problem by 

providing elements for the interpretation of 

changes.This technique minimises or eliminates 

multicollinearity problems, which occur when 

two or more independent variables are causally 

correlated with each other in a multiple 

regression model. To determine the estimates, 

the Ordinary Least Squares [OLS] technique is 

often used. However, the results show large 

variances and covariances, the confidence 

intervals are wider, and the coefficient statistics 

tend to be insignificant. 

 

 This methodology is used in micro-panel 

studies where databases have a large number of 

elements and observations for short periods of 

time. Macro-panel studies show a reduction in 

the n/t ratio, which for some variables is less than 

one, making it difficult to analyse endogenous 

variables in dynamic panels. If the n/t ratio is 

small, the alternative solutions may be to divide 

the time period or regroup the information into 

more uniform time periods for the type of study 

being conducted. However, this tends to reduce 

the information used and affects the sample 

variance. 

 

 The database is composed of four 

variables, where the dependent variable is 

economic growth, measured by gross domestic 

product [GDP] per capita, and the independent 

variables are: a] Institutional regime of 

government and business, composed of the 

following indicators: average tariff rates, non-

tariff barriers, and corruption; b] Innovation 

system measured by the number of researchers 

in research and development, number of 

registered patents, and number of scientific and 

technical articles published per million 

inhabitants; c] Human resources education and 

training base, which measures the level of 

education and is composed of the following 

indicators: secondary school enrolment rate, 

upper secondary school enrolment rate, and 

percentage of the population over the age of 

fifteen who are literate; d] Infrastructure for 

access to information and telecommunications, 

which uses the following indicators: the number 

of mobile phone subscribers, the percentage of 

households with a computer, and the population 

with internet access. 

 The data for the indicators described in 

the previous paragraph are compiled for fourteen 

states of the Mexican Republic: Campeche, 

Chihuahua, Chiapas, Guanajuato, Hidalgo, 

Nuevo León, Oaxaca, Querétaro, Puebla, San 

Luis Potosí, Tabasco, Tamaulipas, Tlaxcala, and 

Veracruz. The analysis period covers from 2010 

to 2016. The format used is the Long format. The 

first row identifies the indicators that make up 

each of the variables, and the first column lists 

the federal entities in alphabetical order, while 

the second column lists the years from 2010 to 

2016 for each state. 

 

Where  

t= number of time periods in years t=7 

n= number of records n=14 x7 

n=98  

It can be seen that in this case n >t, which 

indicates that the data panel is a short panel. 

 

Results  

 

The results of the descriptive statistics test of the 

data panel present the validated observations, i.e., 

there are no missing values and the panel is 

strongly balanced. For the estimation of the 

model, we consider transforming the variable 

GDP per capita to natural logarithms. 

Subsequently, in the next phase, the data panel 

tests were contrasted to determine whether it 

presents fixed or random effects using the test 

known as the Hausman test and to determine 

whether the null hypothesis proves the existence 

of no correlation between the individual effects 

and the explanatory variables. 

 

 Where Ho = There is no systematic 

difference between the coefficients weighted by 

variance 

 

Prob > F = 0.00 estimates that the 

individual effects considered as fixed by the 

static panel data model are zero, justifying the 

analysis that considers random effects. 

 

 By contrasting the panel data tests to 

determine whether it presents fixed effects or 

random effects with the Hausman test and 

determining whether the null hypothesis proves 

the existence of no correlation between the 

individual effects [HO] and the explanatory 

variables. 
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 The static panel data test with random 

effects estimates that the proportion of joint 

effects, Rho, represents the compound error of 

the model is 98.78% and comes from the 

individual effects. 

 

 The Hausman test determines that chi2 = 

6.42 and Prob >chi2 = 0.8325 is greater than 0.05, 

so Ho is rejected, i.e., there is no correlation 

between the individual effects and the 

explanatory variables, confirming that a random 

effects estimator should be considered. 

 

 The estimation was performed for 98 

observations and 14 groups and yields a Prob> 

chi2 = 0.0000 and that there is no correlation 

between the errors and the explanatory variables; 

it is observed that the panel does not present 

multicollinearity between the indicators. 

 

 The regression is presented without 

correction of effects, where the joint significance 

value Prob > F= 0.0000 indicates that the 

regressors together explain the dependent 

variable. 

 

 A generalised linear regression is shown 

where there is no correlation between the errors 

and the independent variables. Rho = 99.58% 

 

Discussion and conclusions  

 

Finally, it is observed that only the indicators: 

number of patents, secondary school enrolment 

and households with internet access are not 

significant. This contrasts with other studies, as 

factors such as socioeconomic status are very 

important and depend greatly on the 

development of the locality, as it relates to the 

disparity between the use of knowledge and 

socioeconomic status. However, in the previous 

model without correction, only two variables are 

significant: number of researchers and number 

of patents. 

 

 There is scientific evidence linking 

technological progress, the spread of 

information technologies, communications, and 

the development of productive sectors to the 

development and economic growth of countries 

or regions, giving rise to the so-called new 

economy or knowledge-based economy that is 

developing in the knowledge society. 

 

 

 

 The following assumption emerged from 

the research: the greater the degree of the 

knowledge economy in the state of Tamaulipas, 

the greater the economic growth in the 

petrochemical sector of Altamira, Tamaulipas. 

 

 In conclusion, the research showed that 

training, networking and innovation, innovation 

systems, education and human resources, 

information infrastructure, institutional and 

business regimes are important, and that the 

development of economic growth in this sector 

is a dependent variable. it is necessary to design 

strategies to generate this growth, and it is 

important to promote a model based on the 

achievements of the knowledge economy, taking 

into account the factors that influence the 

success of economic growth based on the 

achievements of the knowledge economy, the 

level of innovation and technology, the level of 

development in education and science, the use of 

information and information technology, 

institutional regime, implement sectoral policies 

vertically with an integrative vision that helps to 

improve multilevel governance mechanisms that 

align internationally, nationally and locally; 

horizontally between municipalities, localities 

and regions that are different ways of 

articulation, working on factors specific to a 

territory such as knowledge, human capital and 

the assets of a region. 

 

 Let us remember that the knowledge 

economy [IEC] measures how a region generates, 

hosts and disseminates knowledge by applying 

knowledge-based economic growth, which helps 

to implement more appropriate public policies to 

promote development, fostering more adequate 

growth in localities.  

 

Based on the above, it is extremely 

important to implement sectoral policies 

vertically with integrative policies that improve 

multilevel governance mechanisms, thereby 

aligning these mechanisms internationally, 

nationally and locally. It is also important to 

work on factors specific to a territory in terms of 

knowledge, human capital and the assets of a 

region, emphasising that innovation is a 

determining factor in economic and social 

development. 
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 As mentioned, for innovation it is 

important to have a policy model that develops 

in a sustained manner over time with incentives 

aimed at companies, public research centres, 

academic entities or organisations, taking into 

account that knowledge leads to production and 

determines the ability to develop and enters into 

a virtuous circle of economic growth, taking a 

comprehensive approach to innovation, creating 

more competitive, multisectoral, collaborative 

and open innovation regions. 
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Abstract 

 
The primary objectives of this study were to analyze the motivational climates and 

types of motivation in physical education classes across different educational levels 

during the COVID-19 pandemic, as well as to explore potential differences based 

on sex. The study utilized a sample of 2,359 students, including 1,225 females 

[51.9%] and 1,134 males [48.1%], aged between 12 and 18 years [M = 15.1; SD = 

1.6]. The average age for males was 15.1 years [SD = 1.7], while for females it was 

14.9 years [SD = 1.8]. The participants were from middle and high school levels 

across various institutions in Monterrey, Nuevo León, Mexico. The instruments 

used to measure the different forms of motivation, as established by self-

determination theory, included the Spanish-validated version [Moreno et al., 2009] 

of the Perceived Locus of Causality Scale [PLOC] [Goudas et al., 1994]. To assess 

the students' motivational climate, the adaptation of the Perceived Motivational 

Climate in Sport Questionnaire-2 [PMCSQ-2] [Newton et al., 2000] for physical 

education [González-Cutre et al., 2008] was employed. The results indicated that a 

task-involving climate was significantly and positively correlated with intrinsic 

motivation, identified regulation, and introjected regulation. In contrast, an ego-

involving climate showed a positive correlation with demotivation in physical 

education classes. No significant differences were observed based on sex. Lastly, a 

motivational climate fostered by the teacher demonstrated a notable positive 

influence on children's motivation, emphasizing the value of their effort, 

participation, progress, personal growth, and more. 

 
Virtual physical education, Achievements Goals, Task-

oriented climate 

 

Resumen   

 
Los objetivos principales de este estudio fueron analizar los climas motivacionales 

y los tipos de motivación en las clases de Educación Física en distintos niveles 

educativos durante la pandemia de COVID-19, así como explorar posibles 

diferencias en función del sexo. Se empleó una muestra de 2359 estudiantes [1225 

mujeres [51.9 %] y 1134 varones [48.1 %]] de entre 12 y 18 años [M = 15.1; DE = 

1.6]. La edad media de los varones fue de 15.1 años [DE = 1.7], mientras que la de 

las mujeres fue de 14.9 años [DE = 1.8]. Los participantes cursaban educación 

secundaria y bachillerato en diversas instituciones de Monterrey, Nuevo León 

[México]. Para medir las distintas formas de motivación, conforme a la teoría de la 

autodeterminación, se utilizó la versión validada en español [Moreno et al., 2009] 

de la Escala de Locus de Causalidad Percibido [PLOC; Goudas et al., 1994]. El 

clima motivacional percibido se evaluó mediante la adaptación al contexto de 

Educación Física [González-Cutre et al., 2008] del Cuestionario de Clima 

Motivacional Percibido en el Deporte-2 [PMCSQ-2; Newton et al., 2000]. Los 

resultados mostraron que un clima orientado a la tarea se correlacionó de forma 

significativa y positiva con la motivación intrínseca, la regulación identificada y la 

regulación introyectada. En cambio, un clima orientado al ego se asoció 

positivamente con la desmotivación en las clases de Educación Física. No se 

observaron diferencias significativas en función del sexo. Por último, el clima 

motivacional promovido por el docente ejerció una influencia positiva notable 

sobre la motivación del alumnado, al enfatizar el valor de su esfuerzo, participación, 

progreso y desarrollo personal. 

 
Educación física virtual, Metas de logro, Clima 

orientado a la tarea 
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Introduction 

 

The COVID-19 pandemic brought about the 

most significant social and educational changes 

in recent decades. During the confinement, the 

scientific community focused much of its efforts 

on understanding how physical activity, sports, 

or physical education could help mitigate the 

negative effects of prolonged lockdowns 

[Enríquez-Del Castillo et al., 2024; Juanes & 

Rodríguez, 2021; Montoya-Hurtado et al., 2024; 

Moscoso-Sánchez, 2020]. This period saw a 

significant increase in sedentary behavior, stress, 

anxiety, and fear among the population, which 

directly impacted their physical and mental well-

being [Celis-Morales et al., 2020; Chen et al., 

2020; Conde et al., 2022; Medina & Ródenas, 

2022]. 

 

This period of social isolation, resulting 

from measures implemented by national 

governments to protect students' health and well-

being, led to a significant transformation in 

education, shifting from face-to-face instruction 

to virtual learning [Backman & Barker, 2020]. 

 

A total of 1.37 billion students were left 

behind because of school closures [UNESCO, 

2020]. In Mexico, more than 33 million basic 

education students were affected by school 

closures [Statista, 2020]. 

 

The transition from face-to-face to 

remote formats, referred to as "emergency 

eLearning" [Murphy, 2020] or "emergency 

remote teaching" [Bozkurt & Sharma, 2020], 

may have negatively impacted the quality and 

effectiveness of learning [Adedoyin & Soykan, 

2020]. According to Xin Xie et al. [2020], online 

education, when used as a complement to 

traditional teaching, offers benefits such as 

flexibility, resource accessibility, global reach, 

equity, innovation, and efficiency. However, it 

also presents significant challenges, including 

technological limitations, a lack of connection 

and sense of belonging, distractions in the 

learning environment, and lower levels of 

student engagement [Cuenca-Soto et al., 2021]. 

 

All these challenges associated with 

online education are especially significant for 

physical education, a discipline that traditionally 

depends on physical interaction, teamwork, and 

the development of motor skills [López-Pastor et 

al., 2016].  

 

The primary goal of school physical 

education is to support the holistic development 

of students while fostering a motor culture 

among them [López-Pastor et al., 2016]. The 

physical and sports activities included in its 

programs should focus on promoting the 

physical, mental, and social well-being of 

participants [Andrey-Bernate et al., 2020; 

Méndez-Giménez et al., 2020]. 

 

Several studies suggest that this 

educational field has the potential to evolve 

significantly [García-Peñalvo & Corell, 2020; 

Fernández-Río, 2020; Baena-Morales et al., 

2021]. For a successful transition to virtual 

education, teachers had to adjust their 

pedagogical strategies [e.g., gamification of 

learning, use of virtual forums], innovate in their 

lesson planning, and develop technological skills 

to engage students during online classes 

[Antonaci et al., 2019; Salmon, 2000]. 

 

In the effort to engage students in these 

learning environments, motivation became a 

crucial element in the classroom, particularly in 

physical education, as it directly affects students' 

participation, learning, and commitment to 

physical activity [Ntoumanis, 2001; Tessier, 

Sarrazin & Ntoumanis, 2010]. According to 

Deci and Ryan's [1985, 2000] Self-

Determination Theory [SDT], motivation can 

range from intrinsic to extrinsic, and even to 

demotivation, playing a central role in shaping 

teachers' strategies to foster interest and 

engagement in new virtual learning 

environments. 

 

Self-Determination Theory [Deci & 

Ryan, 2000; Ryan & Deci, 2000] outlines 

different types of motivation along a continuum 

based on the level of self-determination in 

behavior. Therefore, ranging from lower to 

higher self-determination, we find demotivation, 

extrinsic motivation [external regulation, 

introjected regulation, identified regulation, and 

integrated regulation], and intrinsic motivation. 

Research [Lim & Wang, 2009; Ntoumanis, 

2001; Ryan & Deci, 2002] have shown that more 

self-determined forms of motivation are 

associated with positive outcomes, such as 

higher levels of personal functioning and 

adjustment, which in turn are linked to desirable 

effects like health and well-being [Ryan & Deci, 

2002]. 
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Less self-determined forms of 

motivation, such as demotivation and external 

and introjected regulations [within extrinsic 

motivation], are typically associated with lower 

interest and engagement in the activity, a higher 

likelihood of dropout or non-adherence, and 

feelings of pressure or obligation [Castillo 

Jiménez et al., 2017; Ortiz et al., 2022; Granero 

& Baena, 2014]. 

 

Another construct that plays a crucial 

role in students' behavior and motivation in 

physical education classes is the perceived 

motivational climate [Simbolon & Susanti, 

2023; Xiang & Lee, 2002]. Drawing from 

Achievement Goal Theory [Nicholls, 1984], it 

examines how the goals individuals pursue 

shape their behavior, motivation, and learning. 

This theory introduces two main types of goals, 

each associated with a specific motivational 

climate: a task-involved climate and an ego-

involved climate, differentiated based on the 

established criterion for success [Balaguer et al., 

2008]. These motivational climates can be 

created by teachers, coaches, parents, and peers 

[Ames, 1992; Ntoumanis & Biddle, 1999].  

 

Specifically, a teacher who fosters an 

ego-involving climate emphasizes outcomes, 

prioritizing comparisons among peers and 

highlighting the importance of surpassing others. 

In this regard, Balaguer et al. [2008] state that 

when the teacher or coach adopts a controlling 

style, they act coercively, exert pressure, and 

behave authoritatively. In contrast, when the 

teacher promotes a task-involving climate, they 

focus more on the learning process, valuing 

personal effort and improvement. Therefore, 

depending on how the implicit or explicit signals 

within the student’s environment are 

presented—such as the type of rewards, the 

structure of learning activities, and the approach 

to performance evaluation—these factors will 

determine whether the motivational climate is 

task-focused or ego-focused [Ames, 1992]. 

 

Several studies [González-Cutre et al., 

2009; González-Cutre et al., 2014; González-

Cutre & Sicilia, 2019; López-Hernández & 

Fernández-Espínola, 2019] have shown that a 

task-oriented climate established by the physical 

education teacher has positive effects on student 

motivation. This highlights the importance of 

fostering a task-focused climate in physical 

education classes to achieve beneficial 

outcomes. 

During adolescence, there is a significant 

decrease in the motivation and involvement of 

students in physical education classes [Cervelló 

et al., 2007; Telama & Yang, 2000], this, 

together with the pandemic situation we were in 

[sedentary lifestyle, stress], makes it even more 

important to work in physical education to 

contribute to improving health [Celis-Morales et 

al., 2020; Chen et al., 2020]. 

 

Based on the above, the main purpose of 

this study was to examine the motivational 

climates and types of motivation manifested in 

physical education classes during the COVID-19 

pandemic, comparing them between middle and 

high school educational levels, as well as 

between sexes. 

 

Methodology 

 

The present study has a cross-sectional, non-

experimental, comparative, and descriptive-

correlational design to analyze motivational 

climates and the perceived locus of causality in 

middle and high school students during the 

COVID-19 pandemic [Ato et al., 2013]. 

 

Participants 

 

The sample was non-probabilistic. The study 

participants were middle and high school 

students [general and technical tracks] enrolled 

in educational institutions in Monterrey, Nuevo 

León, Mexico. The total sample consisted of 

2,359 students, of whom 1,225 [51.9%] were 

female and 1,134 [48.1%] were male. Their ages 

ranged from 12 to 18 years [M = 15.1; SD = 1.6]. 

Participation and distribution by sex and 

educational level are shown in Table One. 

 

Methodology 

 

The present study has a cross-sectional, non-

experimental, comparative, and descriptive-

correlational design to analyze motivational 

climates and the perceived locus of causality in 

middle and high school students during the 

COVID-19 pandemic [Ato et al., 2013]. 

 

Participants 

 

The sample was non-probabilistic. The study 

participants were middle and high school 

students [general and technical tracks] enrolled 

in educational institutions in Monterrey, Nuevo 

León, Mexico.  
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The total sample consisted of 2,359 

students, of whom 1,225 [51.9%] were female 

and 1,134 [48.1%] were male. Their ages ranged 

from 12 to 18 years [M = 15.1; SD = 1.6]. 

Participation and distribution by sex and 

educational level are shown in Table One. 

 

Box 1 
Table 1 

[Distribution of the sample according to sex and 

educational level] 

 Middle school High School 

Sex Frequency % Frequency % 

Men 606 25.7 528 22.4 

Women  648 27.5 577 24.4 

Total 1254 53.2 1105 46.8 

NOTE: self-authored table 

 

   The study was conducted in accordance 

with the Declaration of Helsinki [WMA, 2017], 

which establishes the fundamental ethical 

principles for research involving human subjects. 

Participants voluntarily agreed to take part in the 

study, and in all cases, an electronic informed 

consent form was completed, addressed to 

parents, as the participants are minors. 

Additionally, the Ethical Standards in Sport and 

Exercise Science Research [Harriss et al., 2019] 

were followed. 
 

Instruments 
 

The set of instruments used in this research 

consists of several sections designed to collect 

the students' sociodemographic information, 

such as age, school year, sex, and date of birth. 

To measure the different forms of motivation 

described by self-determination theory, the study 

employed the Spanish-validated version 

[Moreno et al., 2009] of the Perceived Locus of 

Causality Scale [PLOC] [Goudas et al., 1994].  
 

 The scale consists of 20 items [four per 

factor] measuring demotivation [e.g., “but I 

really feel like I am wasting my time in physical 

education”], external regulation [e.g., “because I 

will get in trouble if I don’t do it”], introjected 

regulation [e.g., “because I would feel bad about 

myself if I didn’t do it”], identified regulation 

[e.g., “because I can learn skills that I could use 

in other areas of my life”], and intrinsic 

motivation [e.g., “because physical education is 

fun”]. The scale begins with the statement “I 

participate in this physical education class...” 

and responses are provided on a Likert-type 

scale ranging from 1 [strongly disagree] to 7 

[strongly agree]. 

 However, to assess the student's 

motivational climate, an adaptation for the 

subject of physical education [González-Cutre et 

al., 2008] of the Perceived Motivational Climate 

in Sport Questionnaire-2 [PMCSQ-2] [Newton 

et al., 2000] was used. The instrument consists 

of 33 items divided into two factors: a task-

involving motivational climate with 17 items 

[e.g., “peers help you progress”] and an ego-

involving climate with 16 items [e.g., “students 

are encouraged to outperform other peers”]. 

Following the statement “During physical 

education classes,” the scale is rated using a 

Likert-type scale from 1 [strongly disagree] to 5 

[strongly agree]. 

 

 For data collection, a digitally prepared 

questionnaire was created using the Google 

Forms platform. It included instructions for 

completion and the purpose of the study. The 

questionnaire was distributed via email and 

WhatsApp to physical education teachers, 

students, and parents. 

 

      Once the data was captured, these were 

analyzed and processed using the SPSS v27 

statistical software for Windows. First, data 

cleaning and quality checks were conducted. 

Descriptive statistics [mean and standard 

deviation] were calculated, followed by 

reliability analysis for each factor and internal 

consistency assessment using Cronbach's Alpha 

coefficient. Bivariate correlations were 

performed using Pearson's r, and comparisons 

between factors were made according to sex and 

educational level using Student's t-test for 

samples meeting normality assumptions. To 

strengthen validity and confirm the factorial 

structure, confirmatory factor analysis [CFA] 

was conducted using Lisrel V. 8.8.  

 

 This analysis aimed to verify the basic fit 

indices recommended in the literature [Ávila, 

2021] and to evaluate the chi-square to degrees 

of freedom ratio [χ²/gl], where values less than 

3.0 indicate a good model fit [Kline, 2018]. For 

the CFI and NFI goodness-of-fit indices, values 

between 0.90 and 0.95 are considered acceptable, 

while values from 0.95 to 1.00 suggest a 

satisfactory fit [Hu & Bentler, 1999]. The root 

mean square error of approximation [RMSEA] 

is considered satisfactory with values equal to or 

less than 0.05, and acceptable with values below 

0.08 [Lloret-Segura et al., 2014]. 
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Results 

 

Table two, presents the descriptive statistics and 

bivariate correlations through Pearson's 

coefficient between the factors [see Table 2 in 

Annex 1].  

  

The results showed that the task-

involving climate correlated positively and 

statistically significantly with intrinsic 

motivation, identified regulation, and introjected 

regulation.  

  

Meanwhile, the ego-involving climate 

was positively correlated with demotivation in 

physical education classes. Additionally, 

identified regulation showed correlations with 

the same variables as intrinsic motivation, in a 

very similar manner, both positively and 

negatively. Introjected regulation showed a 

positive correlation with the task-involving 

climate, intrinsic motivation, identified 

regulation, and external regulation.  

 

 Finally, demotivation in physical 

education classes was positively correlated with 

the ego-involving climate and external 

regulation, while showing a negative 

relationship with intrinsic motivation and 

identified regulation. The diagonal line displays 

the alpha coefficient for each of the study 

variables. 
 

 Table three shows the comparison 

between motivational climate factors and types 

of motivation according to sex [see Table 3 in 

Annex 1]. It can be seen that both men and 

women present similar values in the variables 

analyzed, with no statistically significant 

differences [p > .05]. In the task-involving 

climate, women obtained a slightly higher mean 

[M = 6.90] compared to men [M = 6.70], while 

in the ego-involving climate, the scores were M 

= 3.60 for women and M = 3.40 for men. 

 

 Regarding the types of motivation, 

women showed slightly higher values in intrinsic 

motivation [M = 5.70] and identified regulation 

[M = 6.10] compared to men [M = 5.50 and M = 

5.80, respectively]. On the other hand, men 

presented slightly higher values in demotivation 

[M = 3.00] compared to women [M = 2.80]. 

However, all these differences were not 

statistically significant [p > .05]. 

 

 

 On the other hand, significant differences 

were found when comparing the factors related 

to educational level [See Table 4 in Annex 2], 

where middle school students obtained a higher 

value with respect to high school students 

[p< .05]. 
 

 One of the objectives of this study was to 

learn about the motivational climates and types 

of motivation of students in virtual physical 

education classes during pandemic times in 

Monterrey schools.  

 

 The results confirmed that a task-focused 

climate is positively correlated with intrinsic 

motivation and more self-determined forms of 

regulation [identified and introjected regulation], 

whereas an ego-focused climate is associated 

with higher levels of demotivation. These 

findings reinforce previous evidence [González-

Cutre et al., 2011; Theodosiou et al., 2021] on 

the benefits of a task-focused climate in physical 

education. These results highlight the benefits of 

a homework climate in promoting learning and 

adherence to physical activity, being crucial in 

pandemic situations.  

 

 In addition, recent studies [Hortigüela-

Alcalá et al., 2021; Baena-Morales et al., 2021] 

have highlighted that, in virtual environments, 

teachers should implement innovative strategies 

to generate a positive motivational climate, such 

as the use of virtual platforms and interactive 

applications [the use of tools such as Zoom, 

Google Meet or Microsoft Teams was promoted 

to teach online classes, complemented with 

specific physical activity applications such as 

Google Fit, Strava or Just Dance], the design of 

accessible and customizable activities [teachers 

developed tasks that could be performed in small, 

using everyday objects such as bottles, chairs, 

backpacks, etc. allowing all students to 

participate regardless of their resources], 

encouragement of autonomy and self-

assessment [students were encouraged to set 

personal goals related to physical activity and to 

record their progress through exercise diaries, 

fostering a sense of achievement and personal 

responsibility]. 

 

  In addition, these results may also have 

been influenced by the opportunity to interact 

with others [teachers and classmates] and to 

break the monotony of daily routines during the 

pandemic, as many days were often spent in a 

dull and repetitive manner.  
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Numerous studies [Baena-Morales et al., 

2021; Carriedo et al., 2020; Hortigüela-Alcalá et 

al., 2021] have highlighted that the absence of 

face-to-face interaction can hinder the 

development of a positive learning environment, 

requiring teachers to implement innovative 

strategies to sustain student interest and 

engagement.  

 

 Therefore, in a pandemic context where 

physical activity significantly decreased [Celis-

Morales et al., 2020; Ammar et al., 2021], a task-

focused climate emerged as a crucial tool to 

counteract demotivation and promote 

participation.  

 

 The observed levels of demotivation, 

particularly in an ego-focused climate, align 

with studies that have reported increased 

sedentary behavior and a lack of engagement 

among students during the pandemic [Di 

Corrado et al., 2020; Moran, 2024]. This type of 

climate, which prioritizes comparison and 

outcomes, can lead to frustration in students due 

to challenges in actively participating in the 

virtual format [Yu & Jee, 2020]. The absence of 

direct physical feedback from teachers and the 

lack of adequate resources at home [limited 

space, absence of sports equipment] further 

exacerbated this issue [Korcz et al., 2021].  

 

 Another objective of this study was to 

examine differences in the study variables 

according to educational level. The findings 

revealed significant differences in motivational 

climates and types of motivation between middle 

school and high school students. Specifically, 

high school students reported higher levels of 

intrinsic motivation and identified regulation, 

while middle school students showed higher 

levels of demotivation and external regulation. 

  

 These findings are consistent with 

previous research [Cervelló et al., 2007; Telama 

& Yang, 2000], which suggests psychosocial 

and cognitive maturation in older students, 

facilitating a greater sense of self-determination 

and responsibility toward their learning [Ryan 

and Deci, 2000]. Additionally, middle school 

students tend to experience an educational 

transition that often brings greater academic and 

social challenges, which can increase their 

demotivation toward activities not perceived as 

essential, such as physical education.  

 

 

It is relevant to highlight that middle 

students are in a phase of emotional and 

motivational instability [Eccles & Roeser, 2011], 

a situation that may have been exacerbated 

during the pandemic, mainly due to limited 

opportunities for socialization and direct teacher 

support. These findings emphasize the need to 

adapt pedagogical strategies to the specific 

characteristics of each group to enhance their 

motivation toward physical activity.  

 

 Another aim of this study was to analyze 

sex differences in the study variables. The results 

reveal that women reported higher levels of 

intrinsic motivation and a stronger attachment to 

the task-focused climate, while men exhibited 

higher levels of demotivation. These findings are 

consistent with recent studies [González & 

López, 2020; López-Hernández & Fernández-

Espínola, 2019; Ortiz et al., 2022], which 

suggest that women are more responsive to 

positive motivational climates and the 

reinforcement of personal effort.  

 

 This difference can be explained by the 

differential perception of physical education 

according to sex, as pointed out in their study by 

Tintaya and Saavedra [2011], where women 

tend to prioritize collaborative and process-

oriented learning experiences, whereas men may 

be more influenced by competitive dynamics 

that were difficult to establish during virtual 

classes.  

 

 Prior to the pandemic, research in the 

context of physical education already 

highlighted the importance of a task-focused 

climate and its positive influence on students' 

intrinsic motivation. For example, González-

Cutre et al. [2008] and Moreno et al. [2009] 

found that task-focused climates encouraged 

greater adherence to physical activities and 

reduced demotivation compared to ego-focused 

climates. However, the results of this study 

suggest that motivational dynamics were 

disrupted during the pandemic due to the shift to 

a virtual environment and the types of activities 

teachers were able to implement, emphasizing 

the need for teacher training [Castillo et al., 2015; 

Duda, 2013].  

 

 In contrast to previous studies such as 

Casey et al. [2017], where face-to-face 

interaction was considered crucial for creating 

positive motivational climates, the virtual 

environment imposed by the pandemic appeared 

to diminish the effectiveness of these practices.  
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The lack of physical social interactions 

may have exacerbated demotivation, especially 

among less self-determined students. These 

findings are consistent with the results of Cocca 

et al. [2021], who observed a significant 

decrease in physical activity and an increase in 

screen time during lockdown. Although task-

oriented motivational climates continue to show 

positive effects, the strength of these correlations 

appears to be weaker during the pandemic 

compared to face-to-face settings. This may be 

due to the challenges teachers and digital tools 

face in fully replicating the intrinsic motivational 

elements of in-person classes, such as 

collaborative work and social support. 

Additionally, the study by Yu & Jee [2020], 

which examined the effectiveness of online 

physical education classes during the pandemic, 

highlighted that teachers observed a lack of 

commitment from students, who merely 

completed tasks without engagement. Therefore, 

virtual education cannot entirely replace the 

motivational benefits of face-to-face classes. 

Nevertheless, the specific challenges of virtual 

physical education teaching cannot be 

overlooked. The lack of adequate space in homes, 

limited availability of sports equipment, and the 

difficulty of monitoring and correcting students' 

techniques represent significant barriers [Korcz 

et al., 2021]. 

 

Conclusions 

 

These findings highlight the need for specialized 

teacher training to adapt pedagogical strategies 

that promote a task-oriented climate in virtual 

environments. Furthermore, it is essential to 

implement digital platforms that enable social 

interaction, provide continuous feedback, and 

allow for personalized activities. Likewise, the 

assessment of psychological responses, sucha as 

tress, can be key to designing by the validation 

of specific scales for this purpose [Vangas-

Farfano et al., 2023]. Future research could 

explore teachers' perceptions and investigate 

how students' socioeconomic backgrounds 

impact their motivation and engagement in 

virtual physical education. 
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