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THE EDITORIAL MANAGEMENT AND POLITICS
ABOUT US

Revista Cdtedra, which belongs to the Faculty of Philosophy, Letters and Education
Sciences of Universidad Central del Ecuador has been a means of communication
since 1992; the academic voice of the professors was expressed through the
bulletins, whose relevant objective was to improve the educational quality based on
their experience, wisdom and knowledge as professors forming other educators. On
May 2018, Revista Catedra reemerges as a space that creates and disseminates
articles oriented to the improvement of the educational process and its linkage with
society.

OBJECTIVE

To disseminate multidisciplinary scientific unpublished articles, elaborated under
the parameters of the research methodology, written with academic rigor and based
on the teaching practice.

TOPICS

The topics covered are the theoretical bases of the Education Sciences in its different
specialties and levels of the educational system. Priority will be given to papers
describing pedagogical experiences, didactics used, innovation processes, and their
relationship with new educational technologies.

TARGET AUDIENCE
The Revista Cétedra is directed to all the national and international researchers
interested in publishing quality works that contribute to the improvement of the
educational process.

From its origins, the Revista Céetdra was published in printed format. It is currently
published in electronic format, using virtual environments to align to the needs of
the revista s users and editors.

MISSION

Catedra Journal, of the Universidad Central del Ecuador, Faculty of Philosophy,
Letters and Educational Sciences, publishes scientific articles on various areas of
knowledge related to Educational Sciences, based on the methodology of
educational research and community service.

VISION

To be promoters in the publication of high quality scientific articles that, guided by
research and from different areas of knowledge linked to the Educational Sciences,
become the most prestigious reference in the understanding and improvement of
the educational process.

FOCUS AND SCOPE: Revista Cdtedra has as its theoretical basis the Educational
Sciences in its different specialties and levels of the educational system. Priority will
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be given to papers describing pedagogical experiences, didactics used, innovation
processes, and their relationship with new educational technologies.

It disseminates scientific-academic articles constructed under the parameters of
research methodology. It is open to national and international writers interested in
contributing significantly to the solution of current educational problems.

PERIODICITY
The Revista Catedra is a biannual publication, published the first month of each
January-June, January-Juneperiod.

ARBITRATION SYSTEM

The arbitration system for the articles received uses the double-blind peer review
method, that is, the reviewers do not know the names or affiliation of the authors
and the authors do not know the names or affiliation of the reviewers. As a
minimum, each article is reviewed by two reviewers who are external national and
international evaluators who do not belong to the internal team of the journal. The
review process is confidential and participants agree not to disclose any information
in the review.

The procedure used for the selection of the articles to be published is represented
graphically in the following image which is explained below:

@ e 0
< > S
o e = e -

Refusal Chief editor Invitation-review Reviewers
r s

Hl- Additional review
Manuscript B H Revision

Chief editor

Manuscript

final decision Revisions

1. The author sends the manuscript of his article to the journal through the editorial
management system that ensures anonymity.

2. The editor-in-chief performs a preliminary examination of the article to verify that
it meets the essential parameters of the journal: subject matter, structure of the
article, compliance with general instructions, anti-plagiarism review, etc.

3. Based on the result of the examination in step 2, the editor-in-chief decides:
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3.1 Reject the article for not complying with the essential parameters.
3.2 Invite a set of reviewers to review the manuscript.

4. Reviewers who have accepted the invitation in step 3.2, submit their reviews
through the editorial management system that ensures anonymity.

5. The Editor-in-Chief re-reviews the manuscript and the reviewers' reviews.
6. Based on the outcome of the review at step 6, the editor-in-chief decides:

6.1 Request an additional review by one or more additional reviewers in case of
doubt about the reviews received.

6.2 Communicate the result of the review process: accept, accept with changes
(major or minor) or reject.

DIGITAL PRESERVATION POLICY
The Revista Cétdra website provides access to all published articles throughout its
history.

PRIVACY

The names and e-mail addresses entered in this magazine will be used exclusively
for the purposes set forth herein and will not be provided to third parties or used
for other purposes.

OPEN ACCESS POLICY
The Catedra Journal provides free and open access to research for the purpose of
universal knowledge sharing.

CREATIVE COMMONS LICENSE
Articles are published under the Creative Commons license. Attribution 4.0 International
(CC BY 4.0) https://creativecommons.org/licenses/by-nc-nd/4.0/

PLAGIARISM DETECTION
The journal uses a plagiarism detection tool (Compilatio,
https://www.compilatio.net/es ). A maximum match rate of 10% will be accepted.

@ @ Licencia Creative Commons Atribucién 4.0 Internacional (CC BY 4.0)

Revista Catedra, 9(2), pp. 8-10, July-December 2026. e-ISSN: 2631-2875


https://creativecommons.org/licenses/by/4.0/deed.es
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.compilatio.net/es

11

ETHICS CODE

Revista Cétdra adheres to the rules of the Committee on Publication Ethics (COPE)
in https://publicationethics.org/

Revista Cétdra remains committed to editorial ethics, academic integrity, and sound
scientific practices, in accordance with the guidelines of the Committee on
Publication Ethics (COPE).

Retraction Policy

The journal may retract articles when cases of plagiarism, data falsification or
fabrication, duplicate publication, manipulation of the peer review process, serious
errors, or violations of ethical principles in research are identified. Retractions will
be published transparently, stating the relevant reasons and retaining the record of
the original article with the label “Errata”

Corrections Policy

When minor errors are detected that do not affect the scientific validity of the article,
the journal will publish corrections, errata, or clarifications linked to the original
document.

Editorial Malpractice

Revista Cétdra rejects all forms of editorial misconduct, including plagiarism,
recycling of texts, figures, or other content, data manipulation, undeclared conflicts
of interest, improper authorship, and manipulation of the editorial process. In the
event of any suspicion, the Editorial Board will act in accordance with the guidelines
of the Committee on Publication Ethics, ensuring confidentiality, impartiality, and
transparency throughout the evaluation and resolution process.

Commitment of the authors

e Originality of the manuscript: the authors confirm that the manuscript has
not been published before and contains no content similar to the one of other
authors.

¢ Simultaneous manuscripts: the authors confirm that the manuscript has
not been sent for its publication as an article of a congress, article of another
journal, chapter of a book or any other similar publication.

e Original sources: The authors correctly provide the bibliographic sources
used for the manuscript. The journal through the URKUND anti-plagiarism
system will review the originality, if the article presents a lower matching
level it will be accepted; otherwise, it will be rejected.

e Authorship: The authors of the articles guarantee the inclusion of people
who have made substantial academic-scientific contributions to the
manuscript. The journal accepts the order of authors in the article, once sent
to review none modifications will be done.
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Conflict of interest: the authors who write in the journal have an obligation
to point out that there are no conflicts of interest with entities related to the
manuscripts.

Responsibility: The authors are committed to do a review of the relevant
and current scientific literature to extend perspectives, visions and horizons
of the subject analyzed; they are also committed to make all the corrections
sent by the reviewers and to comply with the submission process of the
article.

Commitment of the reviewers

Role of the reviewers: the evaluation process of articles is presented by
blind revision to guarantee impartiality; reviewers are specialists in the topic
and the authors will not know their identities. The reviewer’s issue academic
criteria with ethics, transparency and knowledge in order to maintain the
scientific quality of the journal.

Fulfillment of the expected deadlines and academic reserves: it is
necessary that the reviewers comply with the time assigned for the revision
of the manuscript; the date of the results will be notified by the platform.
Similarly, the designated reviewers will retain the confidentiality of the
manuscript.

Objectivity: The reviewers are obliged to provide enough reasons for their
appraisals. They will deliver their report critically, following the
corresponding review template.

Publicity of the articles and conflict of interest: Once the final report of
the reviewers has been issued, whose rank will be 17 as a minimum note and
20 as maximum, the authors, through the platform, will make the
corresponding changes until obtaining 20/20. In this process, there will be a
sense of reservation between the two parties, and will be referred to
reviewers taking care that there is no mutual interest for any reason

Commitment of the editors

Publication criteria of articles: editors will issue judgments of academic
value, for this purpose they will request criteria from at least two national or
international reviewers, and based on the reports the publication of articles
shall be carried out. Articles will not remain accepted without publication.

Honesty: Editors will evaluate manuscripts impartially; their report will be
made on the basis of scientific merit of content, without discrimination.

Confidentiality: Publishers and members of the editorial board are
committed to keep confidentiality of manuscripts, authors and reviewers.

Time for publication: The periodicity of the journal is quarterly; therefore,
editors are the guarantors of the fulfillment of time limits for revisions and
publication of accepted works.
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EDITORIAL

Itis an honor for the Revista Cdatedra to present volume 9, number 2 of its electronic
version. The topics covered are based on the theoretical foundations of educational
sciences in their various specializations and educational levels. Thus, this issue
presents relevant and noteworthy aspects of each academic work, addressing areas
such as educational psychology, educational resources, and educational innovation.

The content presented in this new issue is characterized by its adherence to
established research methodology. Furthermore, it is rigorously researched through
blind peer review and grounded in practical teaching theory and practice.

This issue comprises eight approved articles:

The first article, titled “Interactive environments for learning biochemistry: a
pedagogical experience with TopWorksheets in higher education” was authored by
Luis Chonillo-Sislema, Maria Chicaiza-Uquillas, Erick Ruiz-Totoy, and Génesis
Amaguaya-Uvidia. The manuscript aimed to evaluate the impact of interactive
worksheets in TopWorksheets on biochemistry learning, using a quasi-
experimental quantitative methodology with 67 higher education students to
compare conceptual knowledge and experience. The findings indicated that the use
of these worksheets significantly improved academic performance (5.50 + 1.81 vs.
7.20 * 2.23; p = .01; Cohen's d = 0.83) and fostered high satisfaction (89%),
enhancing both the conceptual and attitudinal dimensions of learning.

The second article, titled “Artificial intelligence and the learning process in Economics
students”, was authored by Santiago Vinueza-Vinueza and Alejandra Fonseca-
Factos. The research aimed to analyze the influence of artificial intelligence (AI) on
the learning process of Economics students at the Central University of Ecuador,
focusing on their motivation and academic performance. The methodology
employed a quantitative approach with a non-experimental, cross-sectional design.
A stratified sample of 149 university students was evaluated using the Study Process
Questionnaire (SPC) and descriptive and inferential statistical analyses. The findings
demonstrated that the integration of Al has a positive and significant influence on
both academic motivation (M = 3.44; p <.001) and performance (M = 2.96; p <.001),
establishing it as a key pedagogical resource for enhancing the quality of higher
education in the region.

The third article, titled “Relevance of Codes of Coexistence in the Face of Systematic
Violence and the Narco-State in Ecuador: An Exploratory-Descriptive Study” was
authored by Galo Alejandro Palacios-Teran. The objective of the research was to
analyze the impact of the guidelines of the Organic Law of Intercultural Education
(LOEI) on the creation of safe environments within the Ecuadorian context of
systematic violence and its configuration as a narco-state. The methodology
consisted of a descriptive study with a qualitative and exploratory approach, which
contrasted the regulatory framework of the LOEI and the 2008 Constitution with the
territorial reality and the security crisis stemming from organized crime. The
conclusions revealed a tactical disconnect between current regulations and the
criminal environment, showing that the codes of coexistence lack protocols to
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address criminal co-optation. Therefore, a reform is needed that prioritizes human
security and equips teaching staff with crisis management skills in the face of threat
scenarios.

The fourth article, titled “Influence of digital skills on language competency in
university students” was authored by Dina Chela Inga-Lindo, Evelyn Patricia Zavala-
Zavala, and Joanes del Carmen Benott-Santander. The objective of the research was
to determine the influence of digital skills on the linguistic competencies of students
at the Federico Villarreal National University (2024). The methodology adopted a
quantitative, correlational-causal approach with a non-experimental design,
collecting data through a Likert-scale survey administered to a non-probability
sample of 202 first- and second-year students. The findings demonstrated that
digital skills have a significant and moderate influence on linguistic competencies,
supported by a Pearson correlation coefficient of r = 0.695 (p < 0.05). This highlights
the urgent need for faculty to master and apply technological tools to optimize
communication and conceptual interpretation processes in the face of student
diversity.

The fifth article, titled "Associated factors and statistical analysis of alcohol
consumption in university students" was authored by Jimmy Roman-Proafio, Marcela
Cadena-Figueroa, Nancy Valladares-Carvajal, and Pilar Salazar-Almeida. The
objective of the research was to determine alcohol consumption patterns and
evaluate the influence of the social environment in a sample of 1,045 higher
education students from the National University of Chimborazo (Ecuador). The
methodology consisted of a descriptive study with a quantitative approach, applying
a structured questionnaire that assessed consumption habits, consequences, and
associated factors in future education professionals. The findings showed that,
although 57% do not consume alcohol regularly, their drinking decisions are mainly
linked to individual preferences and social pressure within the university
environment, demonstrating that the family context does not act as a protective
factor and requiring a preventive approach focused on awareness and resilience in
social settings.

The sixth article, titled " Interactive applications as a strategy for socio-emotional
development in primary school students, was authored by Maria Granda-Moreno and
Diana Cevallos-Benavides. The research aimed to propose the integration of free
interactive applications to strengthen the development of socio-emotional skills in
primary school students in rural schools. The methodology employed a mixed-
methods approach with a concurrent triangulation design, collecting data through
observation sheets applied to 22 students, surveys of 2 teachers, and interviews
with 3 experts to evaluate the pedagogical and technical feasibility of the resources.
The conclusions demonstrated that the proposal to implement platforms such as
Smile and Learn, Respira, Juega, Actua (Breathe, Play, Act), and Invasion Zombi
(Zombie Invasion) is technically and pedagogically viable due to their offline
accessibility and cultural relevance, establishing them as an innovative alternative
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to enhance empathy and self-regulation while reducing socio-emotional gaps in
rural environments.

The seventh article, titled " Impact of musical learning on the development of socio-
emotional competencies in first-year high school students: a quasi-experimental
study”, was authored by Jonathan Pillajo-Tituafa and Maria Guacho-Morejon. The
research aimed to analyze the impact of music learning as a pedagogical resource
on the development of socio-emotional competencies in first-year high school
students. The methodology consisted of a quasi-experimental design with pre-test
and post-test assessments administered to a control group (receiving traditional
music instruction) and an experimental group (participating in structured musical
activities), using the Bar-On ICE inventory as the measurement instrument. The
findings demonstrated significant improvements in the experimental group in terms
of emotion identification and management, stress reduction, and the promotion of
teamwork, confirming the effectiveness of a structured music intervention as a key
tool for overcoming curricular challenges and enhancing socio-emotional
development in adolescence.

Finally, the eighth article, " Learning linear and quadratic functions through the use
of artificial intelligence in higher education students”, authored by Bryan Carrera-
Arias, is presented. The objective of this research was to evaluate the impact of
artificial intelligence (Al), based on Deep Learning and Machine Learning, on the
academic performance and acceptance of higher education students learning linear
and quadratic functions. The methodology consisted of a quantitative approach and
a quasi-experimental design with a sample of two groups (40 in group A and 41 in
group B). Data were collected through diagnostic questionnaires, dichotomous final
assessments, and a Likert-scale satisfaction survey, analyzed using descriptive and
inferential statistics (Student's t-test in SPSS). The conclusions determined that the
Al-based model did not significantly improve grades compared to the traditional
method; however, it generated positive perceptions, greater motivation, active
participation, and efficient interactive feedback in the subject of Mathematics.

Revista Cdtedra thanks all the authors and reviewers of articles who made the
publication of this issue possible. Furthermore, it invites the national and
international academic community to submit their research related to Educational
Sciences in its various specializations and educational levels.

Directors/Editors-in-Chief
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Abstract

Currently, the use of interactive platforms allows students to independently acquire
personalized learning. In this context, interactive worksheets managed on the
TopWorksheets platform were applied to teach biochemistry to higher education students.
Therefore, a quantitative study based on the positivist paradigm and a quasi-experimental
operational design was conducted. The study involved 62 students, 35 in the experimental
group (EG) and 32 in the control group (CG), who were enrolled in a Biochemistry course at
an Ecuadorian university. Knowledge tests on organic biomolecules were administered
before and after the study, along with a survey that collected experiences and anecdotes
related to the activities using TopWorksheets. The results showed a significant difference
between the mean scores after the intervention (5.50 + 1.81 vs. 7.20 * 2.23), with the
difference being significant in both groups (t = 3.40; p =.01; Cohen's d = 0.83). Regarding
the experience, 72% of the students indicated that the interactive worksheets were ideal for
reinforcing biochemistry content and for improving participation (89%); and 89% were
satisfied with the experience. It is concluded that the use of interactive worksheets as a
teaching resource improved biochemistry learning in both the conceptual and attitudinal
domains.

Keywords

Biochemistry, chemistry didactics, higher education, chemistry teaching, ICT (information
and communication technologies)

Resumen

En la actualidad, el uso de plataformas interactivas permite que los estudiantes, de forma
auténoma, adquieran un aprendizaje personalizado. En este sentido, se aplicaron fichas
interactivas gestionadas en la plataforma TopWorksheets para aprender bioquimica en
estudiantes de educacion superior. Por ello, se realizé un estudio cuantitativo sustentado
en el paradigma positivista y un disefio operativo cuasiexperimental; se trabajé con 62
estudiantes, 35 del grupo experimental (GE) y 32 del grupo control (GC) que cursaron la
catedra de Bioquimica de una universidad ecuatoriana. Se emplearon pruebas de
conocimientos antes y después sobre biomoléculas organicas; ademas de una encuesta que
recoge las experiencias y anécdotas de las actividades utilizando TopWorksheets. Los
resultados constataron una diferencia significativa entre la media de calificaciones después
de la intervencién (5.50+1.81 vs. 7.20+2.23), siendo la diferencia significativa en ambos
grupos (t = 3.40; p = .01; d de Cohen = 0.83). En cuanto a la experiencia, el 72% de los
estudiantes indicaron que las fichas interactivas son ideales para reforzar los contenidos de
bioquimica y para tener una mejor participacion (89%); y un 89% estan satisfechos con la
experiencia. Se concluye que el uso de fichas interactivas como recurso didactico mejoro el
aprendizaje de bioquimica en cuanto al area conceptual y actitudinal.

Palabras clave
Bioquimica, didactica de la quimica, educacién superior, ensefianza de la quimica, TIC
(tecnologias de la informacién y comunicacion)
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1. Introduction

Undeniably, digital technologies serve as a medium that transforms and contributes to the
optimization of both teaching and learning across all educational levels. Higher education
has been a privileged setting for integrating innovative tools with high motivational value
for students, aiming to modify traditionalist approaches. In a training shift, science
education faces the constant challenges of updating pedagogical strategies in response to
the growing complexity of content and the diversity of student profiles. In scientific
disciplines such as Chemistry, difficulties in assimilating topics are well-documented; this
has driven the need to update the way content is addressed to guarantee quality
professional training.

Addressing the use of Information and Communication Technologies (ICT) from an
innovation perspective provides a means to reposition teachers based on their didactic
knowledge. The significance of incorporating ICT into education lies in creating new
learning scenarios; to this end, Del Padre et al. (2022) recommend that educators become
familiar with such advancements and implement them in the classroom to render the
learning process more appropriate, successful, and engaging (Del Padre et al., 2022, p.
1397). From a techno-educational standpoint, Vasquez and Jaramillo indicate that ICT offers
ideal environments for the active construction of knowledge, as it enables interaction
among students, access to diversified content, and the possibility of immediate feedback—
factors that enhance deep learning (Vasquez & Jaramillo, 2025, p. 183).

The teaching of chemical sciences, particularly biochemistry, faces major challenges due to
the complexity of concepts, the need for pedagogical methodologies to facilitate
comprehension, low academic performance, and the large volume of content that must be
memorized. These deficiencies have eroded the alignment between curricular objectives
and learning achievements, thereby affecting the professional preparation of students. It is
widely known that biochemistry is a complex science, as it studies the chemical composition
of living beings, focusing on specific molecules—such as carbohydrates, proteins, lipids,
nucleic acids, and vitamins that form cells and tissues—and how they interact and react
with one another. Consequently, the language through which biochemistry is
communicated requires dynamic and interactive didactic materials. As noted by Dreon, a
student learns a concept when they are capable of endowing the presented material or
information with meaning—that is, when they comprehend that material, where
comprehension is equivalent to translating it into their own words (Dreon, 2023, p. 10).

The use of interactive platforms has consolidated as a pedagogical strategy that allows for
the construction of dynamic, meaningful, and student-centered learning environments,
fostering exploration and motivation—innovative criteria aligned with technological
advancements. In fact, various studies support the effectiveness of digital interactivity in
science learning. For instance, Terrado points out that gamification and interactivity
increase student motivation and academic performance (Terrado, 2023, pp. 44-45).
Furthermore, Chonillo demonstrated that platforms like Liveworksheets allow for the
personalization of pedagogical strategies, adapting better to the communication of content
and, consequently, favoring the comprehension of chemistry (Chonillo, 2024). For their
part, Yustiqvar et al. highlight that the use of digital resources facilitates the visualization of
phenomena, thereby improving the understanding of scientific topics through the use of
simulations and interactive exercises (Yustigvar etal., 2019). Similarly, Morgan et al., as well
as Rodriguez and Marin, agree that the integration of educational technologies fosters
collaborative and dynamic learning environments (Morgan et al., 2025; Rodriguez & Marin,
2019).
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Within this framework, the present research focuses on determining the effect of the
TopWorksheets platform by managing interactive worksheets to learn biochemistry among
higher education students. From a comprehensive approach, the study seeks to provide
empirical evidence by offering students pedagogical strategies that integrate interactive
technologies to optimize biochemistry teaching, thereby strengthening cognitive and
procedural competencies, as well as enhancing motivation and classroom participation.

Regarding the structure of this article, Section 2 (Literature Review) presents the concepts
related to the study. Section 3 (Methodology) describes the methodology used to develop
this research process, including the intervention proposal. Section 4 (Results and
Discussion) shows the analysis and discussion of the findings. Finally, Section 5 establishes
the conclusions based on the obtained results.

2. Literature review

2.1. Education in the digital age

Education in the digital era constitutes a process of reconfiguring pedagogical paradigms; it
is not merely about incorporating electronic devices into the classroom, but rather about
transforming the modes of production, circulation, and appropriation of knowledge.
According to Reyero, digitalization has broken the boundaries of traditional teaching, giving
rise to personalized and ubiquitous scenarios where learning occurs in both formal and
non-formal environments (Reyero, 2019, p. 111). From the perspective of the Escuela
Nueva (New School) movement, education must be conceived as a digital ecosystem that
promotes connectivity, cooperation, and open access to knowledge. As clarified by Largo et
al,, digital education opens access to virtual libraries, laboratories, global collaboration
platforms, and interactive learning spaces, thereby expanding students' formative horizons
(Largo etal., 2022, pp. 281-282).

A proverb states that whoever "integrates the new, transforms the old"; this implies that
incorporating strategies through technology redefines the way knowledge is constructed,
given that ICT and active methodologies transcend traditional methods, generating more
dynamic and meaningful learning environments. Thus, in alignment with UNESCO
guidelines, educational practice is transformed into a flexible and adaptable ecosystem,
capable of responding to societal challenges and shaping autonomous, competent students
committed to their own learning. Therefore, education in the digital era is not a simple
process of modernization, but rather a structural change that redefines the purposes,
methods, and meanings of teaching (UNESCO, 2024).

2.2. Interactivity in teaching and learning

Interactivity is one of the pillars of educational renewal, as it fosters a dialogic process
where students manipulate, explore, and generate knowledge from experiences (Cérdova
& Lino, 2024, p. 1032). Furthermore, it is defined as the exchange of communication and
information between individuals. It is also a way for students to interact with content,
develop ideas, and work more dynamically.

Consequently, interactive tools should not be understood as simply the presence of a
technological medium, but rather as a pedagogical strategy that places the student at the
center of the learning process. To this end, technological resources are a vehicle for
knowledge construction, but the essential element is the didactic approach that guides them
(Rodriguez-Basantes et al.,, 2023, pp. 194-195). Furthermore, it fosters the affective-
motivational dimension, because the student, by being actively involved in digital and
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enriching content, develops a sense of agency and belonging to knowledge, generating a
virtuous circle between motivation, curiosity and persistence in the task.

2.3. Didactic and pedagogical potential of interactive tools

The potential of interactive tools transcends their instrumental function. Chaves and De la
Pefia establish that they are part of pedagogical innovation, serving as platforms that
integrate multiple languages—visual, symbolic, textual, and auditory—to address the
diversity of learning styles present in the classroom. This multimodality strengthens
content comprehension and reinforces long-term memory (Chaves & De la Peiia, 2025, pp.
37-39). Pedagogically, they align with constructivist and sociocultural approaches, which
conceive of learning as an active, situated, and mediated process, where knowledge is
constructed through action, reflection, and interaction.

The multiple interactive platforms are not merely teaching resources, but devices that
transform the very meaning of teaching and learning. Web 2.0 offers a variety of interactive

tools (see Figure 1).).
@ ,‘Leamln_q !
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WORDWALL LIVEWORK LEARNINGAPPS
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Figure 1. Interactive tools for the development of learning content

e WordWall: Create interactive activities and customizable educational games, such
as crosswords, word searches, and quizzes, to reinforce learning dynamically.

e Liveworksheets: Transform traditional worksheets into interactive online exercises,
allowing for digital responses, self-correction, and tracking of student progress.

e LearningApps: Create interactive micro-activities, such as puzzles, quizzes, and
matching games, that can be easily integrated into face-to-face or virtual classes.

e Quizlet: Create flashcards, quizzes, and games to review concepts repetitively and
collaboratively, ideal for memorization and self-assessment.

e ExeLearning: Facilitates the creation of structured, multimedia educational content
focused on e-learning, with resources such as text, images, and interactive links.

e ProProfs: Manage quizzes, surveys, exams, and online courses, with learning
tracking and results analysis features for teachers.

e Educandy: Turn vocabulary or concepts into interactive games, such as crosswords
or matching exercises, promoting fun and engaging learning.
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e (Genially: Create interactive and visual content, such as presentations, infographics,
games, and videos, ideal for enriching teaching with multimedia resources.

e Fducaplay: Create interactive activities, such as word searches, interactive maps,
crosswords, and quizzes, that allow you to reinforce concepts in a fun way.

2.4. interactive tools: TopWorksheets for learning Chemistry

Web-based tools have proven to be strategic allies in overcoming the difficulties students
face when learning chemistry. On a motivational level, they have succeeded in sparking
interest and curiosity in students, who often perceive this science as excessively difficult. In
this way, chemistry becomes a fertile ground for innovation, promoting meaningful learning
and building a closer relationship between science, technology, and society.

Among the many available platforms, this study focused on TopWorksheets, a platform that
allows users to manage interactive worksheets by creating exercises, questions, activities,
and educational games. It integrates diverse multimedia resources, such as sounds, videos,
links, images, and audio, as well as activities involving fill-in-the-blank, selection, matching,
and multiple-choice questions. Together, its various functionalities foster a more dynamic,
participatory, and enriching learning experience. According to Canar et al. (2024), this
platform facilitates the creation of engaging activities with automatic grading, reduces
paper consumption by being online, and its free and easy-to-use nature makes it suitable
for classroom use.

3. Methodology

In the development of this study, a quantitative approach was adopted, adhering to the
positivist paradigm and a quasi-experimental pretest-posttest design with a control group
(CG). This involved measuring the dependent variable (biochemistry learning).
Subsequently, an intervention was implemented using interactive worksheets to assess its
effectiveness in the experimental group (EG). The variable was then measured again, and
the learning outcomes were compared between the two groups.

The population consisted of 67 students, distributed as 32 students in the CG and 35
students in the EG, from the 2024-1S academic period, enrolled in the Biochemistry course
of the Bachelor's Degree in Chemistry and Biology Pedagogy at an Ecuadorian university.
This allowed for a balanced comparative analysis between both groups; no sample was
selected, as the research was conducted with the entire study population. To begin the
investigation, a 10-question online knowledge quiz about carbohydrates, proteins, lipids
and fats, nucleic acids, and vitamins was developed and administered via the Quizizz
platform. The quiz covered items related to structure, characteristics, function, and food
sources. These tests allowed, firstly, for diagnosing the students' level of knowledge at the
start of the study and, subsequently, for evaluating the effect of the intervention.
Furthermore, the modern McDonald omega coefficient was used to measure the reliability
of the instruments (see Table 1.).

McDonald's w N.2 of elements Interpretation
Survey 0.825 5 Good
Knowledge tests 0.801 2 Good

Table 1. Instrument reliability statistics
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Regarding the intervention's development, five interactive worksheets were created and
stored (see Figure 2). The worksheets were implemented in ten 60-minute classes over two
months. Complementary activities related to the topic were also used (crosswords, word
searches, fill-in-the-blank tests, and drawing and painting activities). At the end of each
period, each activity was evaluated (post-test) to compare its impact on students' academic
performance. Following the implementation, a survey was administered to gather students'
experiences using the worksheets, with five response options (Strongly Disagree, Disagree,
Neutral, Agree, and Strongly Agree).

Figure 2 summarizes the data collection process.

TOP

Senaa,
—————————— - TOPWORKSHEETS e
TO LEARN

BIOCHEMISTRY 8

Call far
participation

Design and d

Application

of the survey

preparation

Complementary activities

Figure 2. Flowchart of the application of the intervention using interactive cards.

Following the intervention, the tabulated data was used to perform the respective
descriptive and inferential statistical analysis, comparatively using IBM SPSS Statistics V.27
and RStudio, to answer the research question: How do the interactive worksheets managed
in TopWorksheets promote the learning of biochemistry in students of the Chemistry and
Biology Pedagogy program?

4. Results and discussion

Data were collected from 67 students, based on the five topics covered in the syllabus units:
carbohydrates, proteins, lipids or fats, vitamins, and nucleic acids. These data were
averaged considering the results of the pre-test and post-test assessments, as well as the
supplementary activities.

Figure 3 shows the knowledge level of the control group (CG) and experimental group (EG)
in relation to the topics covered in the initial assessment. As can be seen, in the CG, 12
students (38%) and in the EG, 11 students (31%) did not reach the required learning levels
(NAR, < 4.0). Likewise, in the CG, 15 students (47%) and in the EG, 14 students (47%) were
close to reaching them (PAR, 5-6). Similarly, in the CG, 4 students (13%) and in the EG, 4
students (11%) reached them (AAR, 7-8). Furthermore, in the control group (CG), 1 student
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(3%) and in the experimental group (EG), 4 students (11%) mastered the required learning
(DAR, 9); only in the EG did 2 students surpass the learning requirements (SAR, 10). After
an "within-groups" analysis, the absence of statistically significant differences with respect
to the initial academic result was confirmed (t(65) = 0.16; p < .84), showing that the means
in the groups were not significant (5.0 £ 1.6 vs. 5.1 + 2.6 /10), which affirms that both groups
are equivalent and are in the same conditions to receive the experimental treatment.

OControl O Experimental

100%

90%

80%

70; 4 14 11
(]

60% 4

50% 2

40%

30%

o 4 15 12
0

10% 1

0%
SAR DAR AAR PAR NAR

Figure 3. Level of incidence of the application of interactive worksheets for learning biochemistry (pre-test).

Following the intervention, the final evaluation, as shown in Figure 4, reveals that in the
control group (CG), 10 students (31%) and in the experimental group (EG), 5 students
(14%) did not achieve the required learning outcomes (NAR). Similarly, in the CG, 17
students (53%) and in the EG, 7 students (20%) were close to achieving them (PAR).
Likewise, in the CG, 1 student (3%) and in the EG, 9 students (26%) achieved the required
learning outcomes (AAR). Furthermore, in the CG, 3 students (9%) and in the EG, 10
students (27%) mastered the required learning outcomes (DAR). Finally, in the CG, 1
student (3%) and in the EG, 4 students (11%) exceeded the required learning outcomes
(SAR); this demonstrates a difference in learning levels between the groups.

|@ ® Licencia Creative Commons Atribucién 4.0 Internacional (CC BY 4.0)

Revista Catedra, 9(2), pp. 18-32, July-December 2026. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v9i2.8633



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v9i2.8633

26

OControl OExperimental

100%
90%
80% / >
70%
60% 4 10
50% ?
40% - o
30%
20%
10% 1 3
0% !
SAR DAR AAR PAR NAR

Figure 4. Level of incidence of the application of interactive worksheets for learning
biochemistry (post-test).

To verify the effect of interactive worksheets on biochemistry learning, a Student's t-test for
independent samples was chosen to evaluate whether there were significant differences
when comparing the means of two groups of cases (Guillen et al., 2019).

— Working Hypothesis

H1: There is a difference between students in the experimental group (EG) and students in
the control group (CG) with respect to biochemistry learning after the application of
interactive worksheets managed through the TopWorksheets resource.

— Determination of (alpha)

a=5% = 0.05 (admitted error for the statistical test), at a 95% confidence level.

— Statistical Decision

If the obtained probability p-value < Alpha = 5% = 0.05, Ho is rejected (H1 is accepted).).
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Figure 5. Average biochemistry learning outcomes for different treatments

Depending on the intervention (Figure 5), a difference was found between the mean
knowledge test scores for the experimental group (EG) that used interactive flashcards (M
=7.20, SD = 2.23, n = 35) and the control group (CG) that did not (M = 5.50,SD =1.81,n =
32), such that those who participated in the program obtained better results on the
knowledge test. This means that Biochemistry learning was 1.70 times higher on average in
the EG compared to the CG. The t-test showed that this difference was statistically
significant (t(65) = 3.40, p < .01, 95% CI [2.70, 0.70]). Because a difference in means was
found, Cohen's d was interpreted as an indicator of practical importance for this study,
leading to the conclusion that the effect was large (d = 0.83, 95% CI [1.33, 0.33], Cohen
2013). Therefore, there is statistical evidence to affirm that biochemistry learning improves
significantly after the application of interactive worksheets managed in the TopWorksheets
resource.

In line with these results, Delgado-Cobeia et al. explain that digital resources promote
dynamic and meaningful forms of learning, which allow students to analyze, discuss,
understand, and generate new knowledge (Delgado-Cobefia et al., 2023, p. 21). From a
constructivist perspective, Gértrudix and Ballesteros state that ICTs are considered
motivating tools for students, as they capture their attention and encourage activity in the
classroom (Gértrudix and Ballesteros, 2014, p. 2). A study with Biochemistry and Pharmacy
students by Simaluiza established that Web 2.0 platforms are associated with positive and
beneficial experiences for students, improving their understanding of the topics covered,
teamwork skills, and creativity (Simaluiza, 2024, p. 13). Furthermore, the study explored
how the use of Web 2.0 resources impacts motivation and interest in learning.

Innovating the teaching-learning process begins with the creativity applied by the teacher
and the selection of resources that are appropriate for new digital models in education.
According to Delgado-Cobefia et al., teaching resources must be flexible to achieve a relevant
combination with the learning objective; that is, the interaction between the student and
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the educational material should systematically and substantially generate knowledge
(Delgado-Cobeia et al., 2023, p. 43).

4.1. Exploring the experience of the interactive course.

P1. Do you consider that the use of digital teaching
resources optimizes learning in a subject?

P2. Do you think the interactive worksheets on
TopWorksheets helped reinforce Biochemistry
content?

P3. Did you find the activities using
TopWorksheets' interactivity engaging for
learning Biochemistry?

P4. Do you think the topics studied were easier to
understand with the help of the interactive
worksheets?

P5. Do you consider that the use of interactive
worksheets motivated you to participate more in
class?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

@ Strongly agree @ Agree ODisagree OStrongly disagree

Figure 6. Results of the student perception survey.

In response to the first question, 89% (83% "strongly agree," 6% "agree") stated that the
use of digital resources is ideal for optimizing knowledge of a subject. A large proportion of
students agreed that digital resources (simulations, interactive videos, and educational
applications) offer opportunities to personalize content. Mora indicates that learning can be
significantly improved through a variety of pedagogical approaches (Mora et al., 2024).

In response to the second question, 72% indicated that the use of interactive worksheets is
very helpful for academic reinforcement in Biochemistry. Many students mentioned that
the development of dynamic and creative activities adapted to their learning style, which
radically improved classroom participation. Pérez indicates that this strengthens teaching
and learning, especially for those students who have greater difficulty understanding the
topics (Pérez, 2024).

Regarding the third question, the majority of respondents (72%) mentioned that the
worksheets are engaging for learning Biochemistry through interactive exercises. Students
gained a better understanding of the material, as Chonillo (2024) notes that interactivity
provides an effective learning experience with the content. Tools like TopWorksheets and
Liveworksheet allow for the management of interactive PDFs where the self-correction
feature helps students better grasp the material.

Regarding the fourth question, the majority of respondents (77.8%) strongly agreed or
agreed that the topics studied in the Biochemistry course were easier for them. This was
because the worksheets not only facilitated the assimilation of concepts but also made the
learning process more engaging. Furthermore, the integration of visual and practical
elements in the interactive worksheets helped to better illustrate abstract concepts, making
learning a more tangible and concrete experience (Garcia & Santana, 2023).
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In the fifth question, 88.9% felt that the topics covered motivated them to participate more
actively in the Biochemistry class (77.8% "strongly agree" and 11.1% "agree"). This aligns
with Morales et al. (2015), as the use of technology in classes enhances interest, which in
turn motivates students to engage in interactive activities; it also prevents boredom and
monotony in the classroom.

A chi-square test was also performed to compare variables (Table 2), comparing the
variable "Interactive worksheets on the TopWorksheets platform are attractive for learning
biochemistry" with the variable "Consider that the use of interactive worksheets motivates
greater participation in the Biochemistry class," yielding the following results:

Chi- square tests

Value df Asymptotic significance (2-sided)
Pearson's Chi-square 16.7962 6 .010
Likelihood ratio 15.982 6 .014
Linear-by-linear association .001 1 .970
Number of valid cases 35

a. 9 cases (75.0%) were expected to be less than 5. The minimum expected result was .06.

Section 2. Association between motivation, participation and perception of interactive
data in Biophysics

The chi-square test analysis of association revealed statistically significant results, x*(6, n =
35) = 16.80, p = .010, indicating a statistically significant relationship between the two
variables. In other words, motivation to participate in class is linked to a positive perception
of interactive worksheets as an academic support resource, with a strength of association
@ =0.49; according to this strength index, the association was moderate. Borbor et al. found
that technological solutions increase motivation for learning in science (Borbor et al., 2024).
Furthermore, they promote cognitive development through participatory activities.

A question was also added asking students to rate their experience using interactive
worksheets to learn biochemistry (carbohydrates, proteins, lipids or fats, vitamins, nucleic
acids). As shown in Figure 5, the majority of students (89%) rated the learning experience
as excellent.

° ® L ] [ ] L ] [ ]
-~ - ~r
Very . - ) - Very
dissatisfied Dissatisfied Neutral Satisfied satisfied

Figure 6. Satisfaction with the use of interactive cards

5. Conclusions

The use of interactive worksheets significantly improved biochemistry students' learning,
as it strengthened their understanding of biomolecules (carbohydrates, proteins, lipids,
nucleic acids, and vitamins) and enhanced their analytical skills in applying concepts. This
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finding is supported by the results of the Student's t-test, as well as by the students'
experiences gathered in the survey.

The survey revealed that students value interactive worksheets as an effective resource for
learning biochemistry, since these activities facilitated a meaningful connection with the
content, increased motivation, improved class participation, and contributed to more
consistent learning, which is reflected in the post-test scores.

The design and implementation of interactive educational platforms like TopWorksheets
offers similar benefits to other digital tools, standing out for its accessibility, immediate
feedback, personalization, and flexibility. These characteristics make them valuable
resources both inside and outside the classroom, fostering meaningful learning through
reinforcement activities, gamification, and independent work.

This research contributes to the literature on innovative teaching methodologies by
demonstrating that integrating interactive worksheets into digital platforms promotes
active learning. It also confirms that their application has a moderate and significant effect
on academic performance, thus providing a basis for future research in other areas of
science education. However, future research should consider larger populations to
strengthen the external validity of these findings.
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Abstract

The integration of artificial intelligence (AI) in higher education has generated new
opportunities to transform teaching and learning processes through tools that facilitate
content personalization, automated feedback, and access to digital educational resources.
Despite its increasing incorporation in university settings, there is still limited empirical
evidence on its impact on the learning process in Latin American contexts, particularly in
areas related to Economics. Therefore, this study aimed to analyze the influence of Al on the
learning process of students in the Statistics, Economics, and Finance programs at the
Central University of Ecuador, with an emphasis on its relationship to motivation and
academic performance. The research was conducted using a quantitative approach, with a
non-experimental, cross-sectional design. The population consisted of 243 students
enrolled in their second and third semesters, from which a sample of 149 was selected using
simple random, stratified proportional sampling. Data was collected using the Study
Processes Questionnaire (SPC), composed of 42 items evaluated using a Likert-type scale.
The analysis included descriptive statistics and inferential tests such as Student's t-test,
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Pearson correlations, Kendall's Tau-b, and Spearman's rho. The results show that artificial
intelligence positively influences academic motivation (M = 3.44; p <.001) and academic
performance (M = 2.96; p <.001), while 95.3% of students reported medium or high levels
of motivation and perception of educational quality. In conclusion, the pedagogical
integration of artificial intelligence-based tools can contribute to strengthening the learning
process in higher education.

Keywords
Artificial intelligence, learning process, academic motivation, academic performance, higher
education.

Resumen

La integracion de la inteligencia artificial (IA) en la educacion superior ha generado nuevas
oportunidades para transformar los procesos de ensefianza-aprendizaje mediante
herramientas que facilitan la personalizacion de contenidos, la retroalimentacién
automatizada y el acceso a recursos educativos digitales. A pesar de su creciente
incorporacion en entornos universitarios, ain existe limitada evidencia empirica sobre su
impacto en el proceso de aprendizaje en contextos latinoamericanos, particularmente en
areas vinculadas a las Ciencias Economicas. Por ello, el presente estudio tuvo como objetivo
analizar la influencia de la IA en el proceso de aprendizaje de los estudiantes de las carreras
de Estadistica, Economia y Finanzas de la Universidad Central del Ecuador, con énfasis en
surelacion con la motivacién y el desempeiio académico. La investigacién se desarroll6 bajo
un enfoque cuantitativo, con disefio no experimental y corte transversal. La poblaciéon
estuvo conformada por 243 estudiantes matriculados en segundo y tercer semestre, de los
cuales se seleccioné una muestra de 149 mediante muestreo aleatorio simple y estratificado
proporcional. Para la recoleccién de datos se aplicé el Cuestionario de Procesos de Estudio
(CPE), compuesto por 42 items evaluados mediante escala tipo Likert. El andlisis incluy6
estadisticos descriptivos y pruebas inferenciales como la ¢ de Student, correlaciones de
Pearson, Tau-b de Kendall y Rho de Spearman. Los resultados evidencian que la inteligencia
artificial influye positivamente en la motivacién académica (M = 3.44; p < .001) y en el
desempefio académico (M = 2.96; p < .001), mientras que el 95.3 % de los estudiantes
reporté niveles medios o altos de motivacién y percepcion de calidad educativa. En
conclusién, la integracién pedagdgica de herramientas basadas en inteligencia artificial
puede contribuir al fortalecimiento del proceso de aprendizaje en la educacion superior.

Palabras clave
Inteligencia artificial, proceso de aprendizaje, motivacion académica, desempeiio
académico, educacion superior.

1. Introduction

Rapid technological development has significantly transformed the social, economic, and
educational spheres, generating the need to rethink traditional teaching models to meet the
demands of an increasingly digital society. In this context, Al has acquired a relevant role in
contemporary educational processes. According to Sudrez-Lima et al. (2025), Al can be
understood as “the ability of machines to simulate human cognitive processes such as
learning, adaptation, and decision-making” (p. 3), which has allowed its progressive
incorporation into various fields of knowledge, including education.
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In the field of higher education, several studies agree on the potential of Al to transform
teaching and learning processes. In this regard, Tamayo-Arellano et al. (2024) argue that Al
fosters “new forms of interaction between teachers, students, and digital content” (p. 70).
These technologies enable the development of more flexible and personalized educational
practices, centered on student needs (Gutiérrez-Castillo et al., 2025, p. 194). Additionally,
the implementation of intelligent tutors and automatic feedback systems contributes to
improving the quality of university learning by offering individualized academic support
(Espinoza-Vidaurre et al., 2024, p. 405). Similarly, artificial intelligence plays a significant
role in the digital transformation of higher education, highlighting its influence on the
redefinition of educational practices and on current debates regarding its integration into
learning contexts (Garcia-Pefialvo, 2023).

Other authors also emphasize that the incorporation of adaptive learning systems allows
for adjusting content and activities according to each student's pace and characteristics. In
this regard, Grijalva-Maigua et al. (2025) point out that these tools “facilitate the
construction of dynamic educational environments that promote student autonomy and
commitment to their own learning process” (p. 33). In line with this perspective, it is also
evident that the use of generative artificial intelligence tools has expanded access to
specialized information and fostered the development of analytical skills in areas such as
economics, finance, and statistics (Ribas and Provasi, 2024, p. 5).

Several empirical studies conducted in Latin America have also highlighted the importance
of strengthening digital competencies in higher education. In this sense, Cabero-Almenara
et al. indicate that digital competency frameworks constitute fundamental references for
guiding teacher training and performance in university contexts mediated by digital
technologies (Cabero-Almenara et al., 2020, p. 20). They also argue that the incorporation
of digital technologies into educational processes requires a critical and contextualized
pedagogical integration to promote educational innovation (Area and Adell, 2021, p. 85).

However, some authors warn that the incorporation of artificial intelligence into
educational processes also poses significant challenges. Torres-Cruz et al. point out that the
indiscriminate use of these technologies can generate risks related to technological
dependence, a decline in critical thinking, and various ethical dilemmas associated with the
use of automated tools in academic contexts (Torres-Cruz et al., 2023, p. 84). From this
perspective, it is necessary to critically and contextually analyze the impact of artificial
intelligence on university training processes.

Despite the growing number of studies on artificial intelligence in education, significant
gaps remain in the scientific literature, particularly in Latin American contexts and,
specifically, in the Ecuadorian higher education system. Most studies have been conducted
in international contexts or in disciplinary areas other than Economics, which limits the
understanding of the impact of these technologies in specific fields of knowledge.

In this regard, studies systematically examining the relationship between the use of artificial
intelligence-based tools, academic motivation, and student performance in economics,
finance, and statistics programs within the Ecuadorian context are still scarce. Therefore,
this study is justified by the need to provide empirical evidence that allows us to understand
the role of artificial intelligence in strengthening university learning, contributing to the
development of innovative pedagogical practices and the academic debate on the
incorporation of emerging technologies in higher education. In this context, the objective of
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this study is to analyze the influence of artificial intelligence on the learning process of
students in the Statistics, Economics, and Finance programs at the Central University of
Ecuador, with an emphasis on its impact on motivation and academic performance.

Regarding the article's structure, Section 2 presents the research methodology. Section 3
presents the results regarding the influence of Al on motivation and academic performance.
Section 4 presents the discussion based on the results obtained. Subsequently, in section 5,
the conclusions of the study and its main implications of Al in the student learning process
are presented.

2. Analysis and Results

This study was conducted using a quantitative approach, with a non-experimental, cross-
sectional design, considering that this type of methodology allows for the analysis of
relationships between variables without direct manipulation and at a single point in time.
This approach is suitable for examining educational phenomena through the measurement
and statistical analysis of observable variables. Recent research on the incorporation of
artificial intelligence in higher education has employed similar methodologies to analyze
the relationship between variables linked to university learning. In this regard, Espinoza-
Vidaurre et al. (2024) point out that “the incorporation of artificial intelligence tools in the
university setting allows for the analysis of various factors that influence the efficiency of
students’ academic performance” (p. 402). Similarly, Grijalva-Maigua et al. (2025) maintain
that “artificial intelligence has become a key element for understanding the new dynamics
of learning in higher education” (p. 31), which has motivated the development of
quantitative research aimed at identifying associations between educational variables
without directly intervening in the learning process. In accordance with this approach, the
study focused on examining the relationship between the pedagogical integration of
artificial intelligence-based tools and variables linked to the learning process in university
students, particularly motivation and perceived academic performance.

Data was collected using the Study Processes Questionnaire (SPC), an instrument based on
the learning approaches theory proposed by John B. Biggs. According to Biggs, learning is
shaped by the relationship between students' motivations and the cognitive strategies they
use to process information and achieve academic goals (Biggs, 1987, p. 12). This theory
primarily distinguishes three approaches: surface, deep, and achievement. This perspective
is consistent with contemporary research that highlights motivation and learning
approaches as relevant variables in understanding educational processes mediated by
digital technologies. Along these lines, Bermudez et al. (2025) state that “teaching strategies
supported by artificial intelligence allow for the creation of personalized learning
experiences that strengthen students’ motivation and academic engagement” (p. 6829).
Likewise, studies on virtual assistants and intelligent tools in higher education have
emphasized that motivation is a relevant factor in students’ interaction with educational
technologies. Jardén et al. (2024) point out that “virtual assistants based on artificial
intelligence can improve academic performance when students demonstrate a positive
attitude and motivation toward using these tools” (p. 14). The CPE, composed of 42 items
evaluated using a Likert-type scale, allowed for the measurement of these dimensions from
a theoretical and empirical perspective consistent with the study's objectives.

The population consisted of 243 students enrolled in the second and third semesters of the
Statistics, Economics, and Finance programs at the Central University of Ecuador. The
selection of these academic levels responded to the need to work with a relatively
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homogeneous group in terms of academic progress, reducing the variability associated with
differences in prior education. To ensure representativeness, a simple random sampling
combined with proportional stratified sampling was applied, obtaining a sample of 149
students (68 from the second semester and 81 from the third), which allowed a balanced
distribution according to the academic level.

Data collection was carried out using the Google Forms platform, facilitating data
systematization in a digital environment consistent with the study's objective. Statistical
processing was performed using IBM SPSS Statistics version 29.0, establishing a significance
level of 5% for hypothesis validation. The analysis included descriptive statistics
(frequencies, means, and standard deviations) and inferential tests such as the one-sample
Student's t-test, Pearson correlations, and non-parametric tests (Kendall's tau-b and
Spearman's rho), with the purpose of identifying statistically significant associations
between the analyzed variables. This type of statistical procedure has been used in research
examining the relationship between educational technologies and learning variables in
higher education. In this regard, Tamayo-Arellano et al. (2024) point out that "the
application of statistical analysis allows us to evaluate the relationship between the use of
artificial intelligence tools and various university learning processes" (p. 86). Similarly,
Sudrez-Lima et al. (2025) highlight that “the analysis of educational data using statistical
techniques facilitates understanding how artificial intelligence can contribute to
personalized learning” (p. 16). Given the non-experimental, cross-sectional design adopted,
the study's results allow for the identification of relationships or associations between the
analyzed variables within the research context. Therefore, their interpretation is limited to
describing statistical patterns without establishing direct causal relationships.

Regarding ethical considerations, student participation was voluntary, and respect for the
principles of confidentiality and protection of personal information was guaranteed. Before
answering the questionnaire, participants were informed about the study's objectives, the
academic use of the data, and their right not to participate or to withdraw from the process
at any time. This procedure constituted informed consent for their participation. The
instrument was administered via a digital form on the Google Forms platform, which
requested basic identification information for participation control and sample verification
purposes. However, during the statistical analysis process, personal data were coded and
anonymized, eliminating any element that could identify the participants. In this way, the
information was processed only in aggregate form and used exclusively for academic and
scientific purposes, guaranteeing the confidentiality of the students and the responsible
handling of the collected data.

3. Analysis and Results

Through the analysis of the tables and figures shown below, the behavior of the study unit
will be observed in order to gain a better understanding of the characteristics identified in
the research. Table 1 shows that the majority of surveyed students come from the Finance
program (59.7%), followed by the Statistics program (24.2%) and the Economics program
(16.1%). This distribution was relevant because the application and perception of Al can
vary slightly among these disciplines within Economic Sciences. Furthermore, the sample
distribution for this academic unit is concentrated in the area related to the social sciences
(75.8%), while the applied statistics area represents 24.2% of the sample.
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Career Frequency Percentage Cumulative
Percentage
Economics 24 16.1 % 16.1 %
Finance 89 59.7 % 75.8 %
Statistics 36 24.2 % 100.0 %
Total 149 100.0 %

Table 1. Distribution of students according to their field of study

According to Table 2, there is an equitable distribution between second- and third-semester
students, with percentages of 45.6% and 54.4%, respectively. This distribution by academic
level was intentional, allowing for control of variability in university experience and
familiarity with the content of Economics. By concentrating the sample in these
intermediate semesters, it was ensured that participants had a similar knowledge base,
which is crucial for more accurately evaluating the influence of Al on their learning process,
preventing differences in their level of academic progress from being a distorting factor.

Semester Frequency Percentage Cumulative
Percentage
Second semester 68 45.6 % 45.6 %
Third semester 81 54.4 % 100.0 %
Total 149 100.0 %

Table 2. Distribution of students by semester

Table 3 shows the equitable gender distribution, with 51.0% women and 49.0% men in the
total sample. This distribution ensured that the study results were not biased by gender,
allowing us to infer the impact of Al on the learning process from a balanced perspective.
Furthermore, this distribution ensured the external validity of the findings, as the sample
reflects gender diversity, strengthening the generalizability of the conclusions.

Semester Frequency Men Women Percentage
Second semester 68 33 35 51.0%
Third semester 81 40 41 49.0 %
Total 149 100.0 %

Table 3. Distribution of students by sex

Analysis of Table 4 reveals that the majority of surveyed students are between 18 and 21
years old, representing 73.2%. This concentration at early stages of university life is
consistent with the second- and third-semester student population, resulting in a sample
composed primarily of students who are actively engaged in their studies and have grown
up in an increasingly digital environment.
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Age range Frequency Percentage Cumulative Percentage
Between 18 and 19 35 23.5% 23.5%
years old
Between 20 and 21 74 49.7% 73.2%
years old
Between 22 and 23 26 17.4% 90.6%
years old
Between 24 and 25 7 4.7% 95.3%
years old
Over 25 years old 7 4.7% 100.0%
Total 149 100.0%

Table 4. Distribution of students according to age range

To analyze the variables associated with the learning process in the context of using
artificial intelligence-based tools, the following statistical hypotheses were proposed: Hy:
there are no statistically significant differences in the variables of motivation and academic
performance in the studied population; H,: there are statistically significant differences in
the variables of motivation and academic performance in the studied population. In this
regard, the results of the Student's t-test for a single sample, presented in Table 5, indicate
that the evaluated variables show levels of statistical significance (p <.001). The Motivation
variable registered the highest mean (M = 3.439) and a t-value of 64.332, with p <.001,
which demonstrates a statistically significant difference with respect to the reference value
considered in the analysis. Similarly, the Academic Performance variable presented a mean
of M = 2.958 and a t-value of 45.753, with p < .001. These results allow us to identify
statistically significant differences in the analyzed variables within the studied population.
Consequently, the null hypothesis (Hy) is rejected, and the alternative hypothesis (H,) is
accepted.

Motivation for learning is primarily distributed at intermediate levels, corresponding to
categories 3 (Medium) and 4 (High), with level 3 being the most frequent among the
surveyed students. Furthermore, the proportion of students at the lowest motivation levels
(levels 1 and 2) is small, indicating a limited presence of demotivation in the analyzed
population. However, the low representation at the highest motivation levels (levels 5 and
6) suggests that there is still room to strengthen this aspect within the learning process.
Overall, approximately 90% of the students are concentrated at motivation levels 3 and 4,
demonstrating a predominant trend toward medium and relatively high levels of academic
motivation in the analyzed context. These results allow us to describe a favorable pattern of
student motivation in the studied population within the considered educational context.
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Variable T Gl p Media IC95% IC95%
(bilateral) Inferior Superior
Career 40.211 148 <.001 2.081 1.980 2.180
CPE_P1 30.025 148 <.001 2.745 2.560 2.930
Motivation 64-.332 148 <.001 3.439 3.333 3.545
Performance 45.753 148 <.001 2.958 2.830 3.086
TICS_P1 56.869 148 <.001 1.054 1.020 1.090

Table 5. Distribution of students by age range. Source: Study Process Questionnaire (SPQ), question (Q1),
Information and Communication Technology (ICT), question 1 (Q1).

Pearson's correlation (Table 6) was used to demonstrate the linear relationship between
the technological and academic domains. The results showed no statistically significant
linear relationships between the evaluated factors (academic motivation, technological
access, and academic performance); all p-values were greater than .05 (the correlation
between subject choice based on personal satisfaction or market interest and academic
performance was r = .086, p =.299). This suggests that access to technological tools alone
does not directly modify the learning process. The alternative hypothesis is partially
accepted, indicating that the quality of technology use and its pedagogical integration with
Al are more significant than mere possession of the technology.

Variable 1 2 3

1. Choice of subjects based on personal satisfaction or 1.000 .001 .086
market interest

2. Has a computer at home .001 1.000 .126
3. Academic performance .086 .126 1.000
Sig. (bilateral) — .990 .299

— .125

Table 6. Pearson correlation between motivation, technological access and academic performance in
Economics students

Note: Pearson correlation (two-tailed) relationship between variables. No statistically
significant correlations were found (p >.05). N = 149 for the variables.

The results of the one-sample t-test on the influence of Al on motivation (Table 7) showed
statistically significant differences with respect to the zero reference value (p < .001).
Specifically, "motivation for pedagogical use" had a mean of M = 3.47 and "Pedagogical
impact of AI" a mean of M = 3.32. These findings, along with the perception of the quality of
education received (where 74% of students reported a high or very high perception), allow
us to accept the alternative hypothesis (Hi). It is confirmed that Al positively influences the
pedagogical dimension, improving motivation, resource use, and the overall perception of
educational quality.
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Variable T p (bilateral) Media
Pedagogical Impact of Al 24.38 <.001 3.32
Use of Pedagogical Tools 21.57 <.001 2.98
Motivation for Pedagogical Use 26.14 <.001 3.47
Improvement in Academic Performance 22.05 <.001 3.11
Variable T p (bilateral) Media

Table 7. Influence of Al on motivation for pedagogical use: test results t

Note: One-sample t-test.

The results in Table 8 showed no statistically significant links between motivation for
subject selection and academic performance (t =.072; p =.259), nor between the presence
of a computer at home and academic performance (t =.096; p =.169). This suggests that
instrumental access to technology alone does not have a direct influence. However, a
previous multivariate study showed that motivation does explain a significant percentage
of academic performance (adjusted R? = 0.327; p <.001), indicating a more complex and
mediated impact: Al, by increasing motivation, may have an indirect impact on academic
performance.

Variable 1 2 3
Ilr.lafl};g?ﬁteorfesstubjects based on personal satisfaction or 1.000 _007 072
2. Has a computer at home -.007 1.000 .096
3. Academic performance .072 096 1.000
Sig. (bilateral) — 924 259
— 169

Table 8. Kendall's Tau-b correlations on the instrumental influence of Al on motivation, technological access,
and academic performance

Note: Ordinal and non-parametric variables.

The Spearman's rho statistic shown in Table 9 determined that the correlation between
motivation in subject selection, the presence of a computer at home, and academic
performance was not statistically significant (Motivation/Performance p=.090, p=.272;
Computer/Performance p=.113, p=.170). This reinforces the idea that neither simple
motivation nor access to technology directly influences performance. However, the
multivariate analysis showed that motivation plays a crucial role in the impact of Al on
academic performance, confirming that Al significantly increases student engagement and
motivation, which in turn contributes to improved academic performance.
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Variable 1 2 3

1. Choice of subjects based on personal satisfaction or 1.000 -.008 .090

market interest

2. Has a computer at home -.008 1.000 .113

3. Academic performance .090 .113 1.000

Sig. (bilateral) — 924 272
— 170

Table 9. Spearman correlations on the influence of Al on the cognitive dimension
Note: Ordinal variables and ranks.

Artificial intelligence has a positive impact on the learning process of Economics students
at the Central University of Ecuador. The high t-values and p < .001, such as those for
motivation (t = 64.33; M = 3.44), academic performance (t = 45.75; M = 2.96), and
pedagogical perception of Artificial Intelligence (t = 24.38; M = 3.32), indicate that students
perceive the use of Al as effective in their studies. Furthermore, 95.3% of survey
participants showed medium or above-average levels in motivation and educational quality,
while 88.6% scored between levels 3 and 5 in self-assessed academic performance. Thus,
the impact of Artificial Intelligence is genuine, positive, and statistically significant

4. Discussion

The main finding of this study demonstrates that artificial intelligence has a positive impact
on the teaching and learning process of Economics students, particularly on academic
motivation and perception of academic performance. This result confirms the hypothesis
and shows that the pedagogical integration of Al-based tools is a relevant factor in
strengthening academic performance in higher education. These results are consistent with
recent research. In this regard, Suarez-Lima et al. point out that artificial intelligence allows
for the optimization of learning processes through adaptive and personalized pedagogical
strategies (Sudrez-Lima et al., 2025, p. 14). Similarly, other authors highlight that the
development of digital competencies in university professors favors the implementation of
methodological strategies aligned with the demands of digital learning environments
(Cabero-Almenara et al,, 2020, p. 28).

The interpretation of the results shows that artificial intelligence does not act solely as a
technological resource, but as a pedagogical mediator that directly impacts students’
motivation, autonomy, and active participation in their learning process. In this sense,
Galvan-Fernandez (2024) argues that “artificial intelligence should be understood from its
educable dimension, that is, as a tool capable of integrating into pedagogical processes and
contributing to the student's critical development” (p. 1). The significant relationship
identified between motivation and academic performance reinforces the importance of
motivational factors in the construction of learning. Tarira-Caice et al. (2018) point out that
“motivation is an essential element in the student learning process, as it directly influences
their interest in and commitment to academic activities” (p. 170). Similarly, Martin-Cruz et
al. (2009) highlight that “intrinsic motivation favors the transmission and construction of
knowledge by encouraging the active participation of individuals in the learning process”
(p- 193).
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In this context, the integration of artificial intelligence in university environments fosters
the development of more personalized and meaningful learning experiences. Ludefia-
Yaguana et al. (2025) demonstrate that “personalized pedagogy supported by artificial
intelligence contributes to strengthening motivation and improving students’ academic
performance” (p. 231). Likewise, Suarez-Lima et al. (2025) indicate that Al-mediated
personalized learning allows for adapting content to the individual needs of students,
increasing their academic engagement (Suarez-Lima et al.,, 2025, p. 16). Additionally, Jard6n
et al. (2024) report that “virtual assistants based on artificial intelligence generate
improvements in academic performance and in the perception of the quality of university
learning” (p. 15).

However, several authors warn that the pedagogical impact of artificial intelligence depends
largely on the motivation and preparation of the teaching staff. Franco (2023) argues that
“the incorporation of artificial intelligence in education requires teachers prepared to
integrate these technologies from a pedagogical perspective and not solely a technological
one” (p. 2). Similarly, Galvan-Fernandez (2024) emphasizes that Al should be understood
as an integrating component of the educational process and not as a merely instrumental
resource (Galvan-Fernandez, 2024, p. 2). Ludefia-Yaguana et al. (2025) underscore that the
planned use of artificial intelligence-based technologies enhances both student motivation
and academic performance when there is conscious and contextualized didactic mediation
(Ludefia-Yaguana et al,, 2025, p. 236).

Compared to recent literature, the findings of this study align with research indicating that
Al significantly contributes to student motivation and improved academic performance
when strategically integrated into the educational process. Franco (2023) states that
“contemporary education must move towards a critical understanding of artificial
intelligence as part of the digital educational ecosystem” (p. 1). In this sense, the results
expand upon these contributions by demonstrating that, while the perception of Al is
positive, structural limitations still persist that restrict its full utilization, particularly
regarding teacher training and curriculum adaptation.

The relevance of these findings lies in their contribution to the current debate on the role of
Al in higher education, especially in fields related to Economics, where automation and data
analysis are increasingly in demand. In this regard, Tarira-Caice et al. emphasize that
academic motivation is a determining factor for effective learning (Tarira-Caice et al., 2018,
p. 172). Similarly, it is highlighted that the interaction between intrinsic and extrinsic
motivation influences knowledge construction (Martin Cruz et al., 2009, p. 195). In this
context, artificial intelligence can be understood as a resource that enhances these
motivational processes by fostering more dynamic and interactive learning experiences.
Likewise, it is argued that the critical integration of emerging technologies allows for the
articulation of technological innovation with human development in the educational field
(Galvan-Fernandez, 2024, p. 2). In accordance with the above, personalized pedagogy
mediated by artificial intelligence promotes motivation and academic performance in
university students (Ludefia-Yaguana et al., 2025, p. 238). Similarly, it is noted that virtual
assistants can improve the perception of the learning process when they are appropriately
integrated into the pedagogical design (Jardoén et al,, 2024, p. 18).

However, it is necessary to acknowledge certain limitations of the study. First, the research

was conducted at a single higher education institution, which could limit the generalizability
of the results to other academic contexts. Furthermore, the use of instruments based on
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student perceptions may have introduced subjective biases. These limitations could be
addressed in future research through longitudinal designs, larger samples, and the
incorporation of mixed methods approaches that allow for contrasting perceptions with
objective indicators of academic performance. In this regard, the importance of expanding
empirical research on artificial intelligence in education to understand its effects in different
academic contexts is highlighted (Ludefia-Yaguana et al., 2025, p. 240). It is also noted that
the development of new research will strengthen the pedagogical integration of Al in
educational systems (Franco, 2023, p. 3).

From both a practical and theoretical perspective, the results of this study suggest the need
to strengthen institutional policies focused on teacher training in digital competencies and
curriculum updates in line with advances in Al In this regard, Galvan-Fernandez (2024)
emphasizes that the incorporation of emerging technologies in education must respond to
a comprehensive pedagogical approach (Galvan-Fernandez, 2024, p. 2). Similarly, Jardén et
al. (2024) highlight that the effectiveness of intelligent systems in education depends on
their planned integration into instructional design and teaching strategies (Jarddn et al,
2024, p. 20).

In summary, this study demonstrates that artificial intelligence constitutes a strategic
resource for improving the motivation and academic performance of Economics students,
provided that its implementation is accompanied by adequate pedagogical and curricular
training. These results coincide with recent research. In this sense, Ludefia-Yaguana et al.
(2025) demonstrate the potential of Al to strengthen educational processes when it is
critically and contextually integrated into teaching practice (Ludefia-Yaguana et al., 2025, p.
241).

5. Conclusions

The results of this study identify a statistically significant relationship between the use of
artificial intelligence-based tools and variables associated with the learning process of
students majoring in Statistics, Economics, and Finance at the Central University of Ecuador.
Specifically, a positive trend was observed in academic motivation levels and in the
perception of student performance within the analyzed context. These findings suggest that
the incorporation of artificial intelligence tools can be a valuable resource within university
educational environments, facilitating more flexible learning dynamics that align with
current technological demands.

From an educational perspective, the results highlight the importance of considering
artificial intelligence as a complementary element in training processes, especially in areas
related to data analysis, statistics, and economics, where digital tools can support the
development of analytical and problem-solving skills. However, due to the non-
experimental, cross-sectional design of the study, the findings should be interpreted in
terms of observed associations within the investigated context, without establishing direct
causal relationships.

Based on the above, it is recommended to promote pedagogical strategies that integrate the
use of artificial intelligence tools in the classroom in a planned manner, aimed at
strengthening student motivation and fostering more personalized learning experiences.
Likewise, it is pertinent to promote teacher training programs focused on the pedagogical
use of artificial intelligence-based technologies, so that teachers can critically and effectively
incorporate these tools into their educational practices.
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Similarly, it is suggested that the curriculum in Economics-related fields be updated to
incorporate digital competencies and the use of artificial intelligence tools applied to
information analysis and decision-making. Finally, it is recommended that future research
with longitudinal or experimental designs be developed to further analyze the relationship
between artificial intelligence and university learning, expanding the sample size and
considering other educational variables that may influence the learning process.
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Abstract

This study analyzes the impact of the guidelines of the Organic Law of Intercultural
Education (LOEI) on the creation of safe environments within Ecuador, a country
characterized by systematic violence and its status as a narco-state. Through descriptive
research with a qualitative approach, the study examines the gap between legal regulations
and the reality on the ground. It contrasts the regulatory framework of the LOEI and the
2008 Constitution with the security crisis stemming from the infiltration of transnational
organized crime. Preliminary findings from this exploratory phase indicate that, while the
LOEI seeks to guarantee the right to education, current codes of conduct lack tactical
protocols for addressing criminal co-optation, thus requiring an update in the crisis
management skills of teaching staff. The results suggest that current regulations exhibit a
tactical disconnect with the "narco-state” environment, necessitating a reform that
prioritizes human security and institutional resilience over administrative formality.
Consequently, there is a need to strengthen prevention, comprehensive protection and
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educational response to scenarios of threat, violence and community vulnerability, with a
territorial and inter-institutional approach.

Keywords
Coexistence, exploratory research, LOEI, narco-state, violence.

Resumen

Este estudio analiza la incidencia de los lineamientos de la Ley Organica de Educacion
Intercultural (LOEI) en la creacién de entornos seguros dentro de un Ecuador caracterizado
por la violencia sistematica y su configuracién como narcoestado. A través de una
investigacion de nivel descriptivo con enfoque cualitativo, se examina la brecha entre la
normativa legal y la realidad territorial. El estudio contrasta el marco normativo de la LOEI
y la Constitucién de 2008 con la crisis de seguridad derivada de la infiltracién del crimen
organizado transnacional. Los hallazgos preliminares de esta fase exploratoria indican que,
si bien la LOEI busca garantizar el derecho a la educacion, los c6digos de convivencia
vigentes carecen de protocolos tacticos para enfrentar la cooptacion criminal, demandando
una actualizaciéon en las competencias de gestion de crisis del personal docente. Los
resultados encontrados sugieren que la normativa vigente presenta una desconexion tactica
con el entorno de "narcoestado”, lo mencionado exige una reforma que priorice la seguridad
humana y la resiliencia institucional sobre la formalidad administrativa. En consecuencia, se
plantea la necesidad de fortalecer la prevencidn, la proteccion integral y la respuesta educativa
frente a escenarios de amenaza, violencia y vulnerabilidad comunitaria, con enfoque territorial
e interinstitucional.

Palabras clave
Convivencia, investigacion exploratoria, LOEI, narcoestado, violencia

1. Introduction

Contemporary education in Ecuador not only faces the challenge of pedagogical innovation
and bridging the digital divide, but is also immersed in an unprecedented security crisis.
According to Olivo and Corrales, new educational needs emerge directly from the
transformations that society is undergoing and represent one of the great challenges of the
21st century. These demands develop in a context marked by uncertainty and
ungovernability, conditions that manifest themselves in both the central government and
local governments (Olivo and Corrales, 2020). In this scenario, the teacher, as a key player
in the educational community, must transition from being a mere instructor to a guide
capable of building bridges between the student's intuitive reality and institutional security.

Ecuador, historically recognized as a country of relative stability in the Latin American
context, has, according to the World Bank, risen to the top of the region's crime statistics,
with homicide rates exceeding 40 per 100,000 inhabitants by 2023 (World Bank, 2026).
This indicator positions the country as one of the most violent environments in South
America, based on comparative data. This acceleration of violence is neither a spontaneous
nor an isolated phenomenon; on the contrary, it reflects one of the most dramatic structural
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transformations in its recent history, the result of a convergence of institutional, economic,
and geopolitical factors that developed over decades.

One of the most significant changes, though scarcely visible in public debate, is the
transformation of Ecuador's role within the international drug trafficking chain. The
country has ceased to be merely a transit corridor—an operational function that
predominated for much of the 20th and early 21st centuries—and has progressively
consolidated itself as a strategic center for the collection, logistical processing, and large-
scale shipment of controlled substances, primarily to European and North American
markets (Masson-Fiallos, 2024). This shift in the global criminal ecosystem has had
devastating consequences for the institutional fabric, community dynamics, and, in
particular, for the normative systems that regulate school coexistence.

Given this scenario, the central question guiding this study addresses an area frequently
overlooked by actors in the educational and legal systems: How are codes of conduct
relevant instruments for responding to, preventing, or mitigating the manifestations of
violence that has ceased to be merely interpersonal or community-based, becoming instead
a reflection of criminal structures capable of co-opting state institutions themselves? The
working hypothesis argues that, in their current formulation, these codes present a
profound structural gap in the face of the scale, nature, and scope of the violence that
characterizes contemporary Ecuador.

The educational reality of Ecuador in 2026 unfolds within a complex scenario of
unconventional internal conflict. While the State guarantees in Article 26 of the Constitution
that education is a fundamental right throughout life and an unavoidable and inexcusable
duty of public authorities, the factual dimension shows a progressive erosion of this
guarantee due to the presence and interference of organized crime groups (OCGs). The
Organic Law of Intercultural Education (LOEI), 2011, in its purpose of promoting a "culture
of peace,"” establishes codes of conduct as the central axis for school harmony. However, this
exploratory study posits that these codes have lost practical validity and operational
capacity in the face of the surrounding systematic violence.

While the Constitution of the Republic and the Organic Law of Intercultural Education
(LOEI) mandate the creation of spaces for peace, the ordinary development of subjects using
traditional methodologies is recurrently interrupted by criminal dynamics that permeate
the boundaries of educational institutions. To support this analysis, the article draws on
local academic production generated in reference centers such as FLACSO Ecuador, the
Institute of Higher National Studies (IAEN), and the Eloy Alfaro Lay University of Manabi
(ULEAM); on regional and international perspectives from the College of Michoacan
(COLMICH) and the Center for Research and Higher Studies in Social Anthropology
(CIESAS); and on normative sources such as the Constitution of the Republic, the
Comprehensive Organic Criminal Code (COIP), and current educational legislation. The
review is complemented by an examination of journalistic coverage from local media outlets
such as El Comercio and television channels, as well as specialized reports from
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international organizations, including the Inter-American Commission on Human Rights
(IACHR).

Regarding its structure, the study addresses the national security crisis, focusing on
institutional vulnerability to drug trafficking and the impact of youth assassinations in
classrooms. A qualitative and exploratory methodology is presented, including
bibliographic analysis and source triangulation. The results examine the disconnect
between the regulations of the Organic Law of Intercultural Education (LOEI) and the
dynamics of criminal co-optation. Finally, guidelines are proposed for updating teacher
competencies and reformulating codes of conduct from a human security perspective.

1.1Interpretive perspectives

An analysis of violence trends in Ecuador between 2020 and 2024 reveals an exponential
increase in critical indicators: homicides, extortion, kidnappings, femicides, and deaths
linked to organized crime (Barrionuevo-Santamaria et al.,, 2024). In their contributions to
the journal Dominio de las Ciencias, they document how drug trafficking acts as a catalyst
for social destabilization, fracturing entire community structures, among which educational
institutions suffer a fundamental impact.

For their part, Ponton-Cevallos and Rivera-Velez propose five interpretive perspectives to
approach the increase in violence in the country: intra-organizational criminal conflict, the
war on drugs and its unintended consequences, the formation of criminal ecosystems, the
capture of public institutions, and the geopolitical dimension of transnational drug
trafficking (Ponton-Cevallos and Rivera-Velez, 2024). None of these variables can be
analyzed in isolation; their interrelation produces systemic violence that completely
overwhelms conventional instruments of social management and mediation.

The multifactorial nature of the Ecuadorian crisis has been underscored by numerous
researchers. Tenemaza-Ponce et al. demonstrate how violence impacts social development
in differentiated ways, affecting women, youth, and communities in conditions of extreme
vulnerability with particular severity. Gender-based violence, far from being an isolated
phenomenon, is intertwined with the logic of organized crime, which instrumentalizes it as
amechanism for territorial control and social discipline (Tenemaza-Ponce et al., 2025). This
demonstrates that the phenomenon cannot be interpreted solely from a traditional criminal
or public security perspective, but rather demands comprehensive approaches that
incorporate educational, community, and human rights dimensions. In this context,
institutional weakness becomes both a cause and a consequence of the spiral of crime. As
Pontdn-Cevallos and Rivera-Veléz point out, the State's inability to guarantee the legitimate
monopoly on force, administer justice effectively, and provide equitable conditions for
social development has created a governance vacuum that criminal groups exploit with
remarkable efficiency (Pontén-Cevallos and Rivera-Veléz, 2024). This vacuum is not only
operational but also normative, directly affecting the legitimacy and effectiveness of micro-
institutional instruments such as codes of conduct.
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1.2 The narco-state: criminal penetration and institutional weakness

The concept of a narco-state, while controversial in political science and public debate, is
operationally useful for describing the process of partial capture of state institutions by
criminal organizations. In the Ecuadorian context, Masson-Fiallos accurately describes how
drug trafficking operates as an ecosystem with a high capacity for adaptation, branching
out, and co-opting officials at various levels of public administration: from judicial and
police officers to local authorities and legislators (Masson-Fiallos, 2024). This infiltration
occurs not only through mechanisms of direct economic corruption but also through the use
of armed violence as an instrument of institutional coercion, which is critically reflected in
the presence of recruiters of minors for organized crime groups both inside and outside of
school environments.

Several authors, from a historical and comparative perspective that articulates the
experiences of Mexico and Ecuador, analyze how neoliberal economic dynamics and drug
trafficking have converged to produce profound transformations in Latin American
organized crime (Maldonado-Aranda and Vera-Cabrera, 2025). In their analysis published
in the journal luris, they argue that the criminal crisis in Ecuador is linked to state
restructuring processes that weakened the regulatory capacities of the public sector,
reduced social investment, and worsened the living conditions of large segments of the
population. These variables created the objective conditions for the expansion of organized
crime, transforming it into a breeding ground that exploits the lack of development
opportunities to recruit young people into organized crime groups. Similarly, Barrionuevo-
Santamaria et al. identify institutional weakness as one of the determining factors in the
cycle of violence. This fragility manifests itself in the erosion of public trust in institutions,
the collapse of the prison system, and the widespread perception of impunity (Barrionuevo-
Santamaria et al., 2024). The National Assembly of Ecuador, in its investigation of the prison
crisis, documented how the various branches of government failed to prevent and resolve
the security emergency, revealing an institutional paralysis of historic proportions
(National Assembly of Ecuador, 2021, 223).

1.3 Codes of coexistence: a regulatory framework in the face of the crisis

Codes of conduct were conceived in the Ecuadorian education system as participatory
instruments designed to regulate interpersonal relationships within the school community,
promote the peaceful resolution of conflicts, and guarantee a violence-free learning
environment. Their legal basis lies in the General Regulations to the Organic Law of
Intercultural Education, which mandates their design, implementation, and evaluation in all
institutions nationwide. In theory, these instruments should be developed democratically
with the educational community and reviewed periodically to address specific local
contexts.

However, an examination of contemporary reality reveals a structural gap between the
purely normative design of codes of conduct and the scale of violence facing the country.
These instruments were designed to address low-intensity conflicts inherent in ordinary
school dynamics: bullying, indiscipline, peer tensions, or non-compliance with rules that
affect the right to education. Its original conceptual architecture does not consider scenarios

|@ @ Licencia Creative Commons Atribucién 4.0 Internacional (CC BY 4.0)

Revista Catedra, 9(2), pp. 49-62, July-December 2026. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v9i2.9947



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v9i2.9947

54

in which the school environment is permeated by the logic of organized crime, the
recruitment of minors by drug trafficking networks, or the presence of weapons in
educational spaces as an extension of external territorial disputes.

Maldonado-Aranda and Vera-Cabrera offer a structured critique of state responses to the
explosion of violence, pointing out that the ineffectiveness of policies based exclusively on
punitive populism and a "tough on crime" approach lies in their failure to address the
structural causes of the problem (Maldonado-Aranda and Vera-Cabrera, 2025). This same
logic is applied, on a micro scale, to codes of conduct when implemented in contexts of
systematic violence without genuine adaptation to such hostility; they end up being reduced
to formal tools lacking the effective capacity for transformation or protection.

[t is important, however, to distinguish between absolute ineffectiveness and contextual
inadequacy. Codes of conduct are not inherently sterile; If reformulated and integrated with
macro-level policies for social protection, crime prevention, and psychosocial support, these
regulations can constitute a valuable component of a comprehensive institutional strategy.
According to Maldonado-Aranda and Vera-Cabrera, the academic discussion should not
focus on their elimination, but rather on evaluating whether their current design is relevant
to contemporary Ecuador. Thus, school coexistence regulations cannot operate as if the
violence occurring within schools were the same as it was twenty years ago. Reality has
changed radically, and regulatory instruments must be updated accordingly (Maldonado-
Aranda and Vera-Cabrera 2025).

1.4 Youth contract killings and violence in educational settings as manifestations
of the crisis

Youth contract killings constitute one of the most critical manifestations of organized
crime's penetration into Ecuadorian society. Baquerizo-Balladares, in a systematic review
of the phenomenon, documents how children and adolescents are recruited, exploited, and
discarded by criminal organizations that take advantage of social exclusion by offering
financial rewards which, in marginalized contexts, are presented as a survival alternative in
the face of a lack of opportunities (Baquerizo-Balladares, 2025). This phenomenon cannot
be understood without considering its structural roots: economic insecurity, territorial
segregation, school dropout rates, and the collapse of traditional references to legitimate
authority.

For their part, Sabando-Ordoiiez and Cruz-Marte, in their analysis of predictors of violence
in Ecuador published in the journal Aula 24, identify the relationship between adolescents
involved in micro-trafficking and the impact of the historical application of consumption
threshold tables as a specific criminogenic factor. This tool, originally introduced to
distinguish between consumption and commercialization, has in practice created areas of
regulatory ambiguity that criminal networks have exploited to operate at the lowest levels
of the distribution chain, employing minors under the assumption of less severe penalties
(Sabando-Ordoéiiez and Cruz-Marte, 2024).
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Likewise, gender-based violence takes on complex characteristics in this context.
Tenemaza-Ponce et al. document how criminal networks instrumentalize aggression
against women as a mechanism for territorial control and community subjugation
(Tenemaza-Ponce et al., 2025). Female students and mothers living in areas under criminal
control become trapped in dynamics of violence that conventional codes of conduct,
designed strictly for the school perimeter, are unable to contain or intervene in, requiring
differentiated, intersectoral responses.

1.5 Relevant Regulations and Legislation

Analyzing the relevance of codes of conduct requires a review of the legal framework that
underpins them. Ecuador has a legal framework that, in theory, offers broad protections in
the areas of human rights, education, and violence prevention. However, the gap between
the written law and its effective application is one of the most pressing institutional
concerns.

The following section systematizes the normative hierarchy that governs and defines the
formulation of these instruments within the national education system:

1. Constitution of the Republic (2008): Supreme law that establishes in Article 26
education as a fundamental, inalienable, and non-excusable right of the State,
prioritizing the best interests of the child and the principle of shared social
responsibility

2. Organic Law of Intercultural Education (LOEI): Specific regulatory framework
that defines the structure of the education system, promotes the principles of a
Culture of Peace, and mandates Codes of Conduct as mechanisms for institutional
self-regulation.

3. Comprehensive Organic Criminal Code (COIP): State punitive instrument that
defines criminal conduct, micro-trafficking, and hate crimes or acts of violence that
may occur within the school environment, delineating the boundaries between
administrative sanctions and criminal proceedings.

4. Guidelines of the Ministry of Education: Technical and methodological guidelines
issued by the national education authority to guide the development, dissemination,
and formal validation of codes of conduct in the circuits and districts.

Having considered this brief systematization of current regulations, it is crucial to note that
legislative proliferation does not, in itself, guarantee the effectiveness of the law. Ecuador
possesses a robust legal framework on paper; however, the capacity for implementation
and punitive enforcement of these regulations is hampered by institutional weakness and
pressures from the criminal environment (Maldonado-Aranda and Vera-Cabrera, 2025).
Codes of conduct operate within this same precarious ecosystem, which structurally limits
their capacity for real impact.

1.6 Journalistic evidence and press reports

Journalistic coverage of the security crisis in Ecuador has been extensive. The media has
played a fundamental role in making the magnitude of the phenomenon visible to the public,
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providing factual data that complements academic analysis and allows for tracing the
crisis's evolution over time. In September 2023, the newspaper El Comercio reported the
dismantling of infrastructure for processing illicit substances in border areas,
demonstrating Ecuador's qualitative leap within the international drug trafficking logistics
chain (El Comercio, September 23, 2023). This same publication historically documented
the institutional optimization processes of 2018, which involved the reduction or merger of
state entities linked to security and justice coordination—a factor that analysts associate
with the progressive weakening of territorial governance and its subsequent repercussions
in school communities (El Comercio, 2018).

On the other hand, the Ecuavisa network, through its news program Televistazo, reported
in March 2024 specific statistical variations in violent death rates during the first months of
the year, presented within the context of the declaration of a state of emergency and the
government's emergency measures (Ecuavisa, March 1, 2024). However, the specialists
consulted for that report emphasized that, beyond these temporary fluctuations, absolute
crime levels remained historically high and that the sustainability of these reductions
depended on profound structural reforms and not solely on temporary police interventions.

2. Methodology
To lend scientific rigor to the present analysis, a methodological structure based on
systematic and sequential processes has been designed:

e Research Approach: A qualitative design was adopted under the interpretive-
hermeneutic paradigm, which allows for the analysis of theoretical assumptions by
confronting them with the social and phenomenological reality of school insecurity
based on pre-established analytical categories.

e Level of Research: Exploratory-descriptive in nature, aimed at specifying the
characteristics, profiles, and critical properties of educational communities affected
by the dynamics of organized crime. The primary method employed was systematic
bibliographic-documentary analysis, based on an inductive view of reality.

e Type of Research: Cross-sectional documentary research was combined with
advanced literature review, allowing for the comparison of normative theoretical
categories with the factual conditions of systematization recorded in recent scientific
literature.

3. Sample selection criteria (inclusion and exclusion)

For the formation of the documentary sample, the following inclusion and exclusion criteria
were strictly defined, guaranteeing the relevance, validity and scientific rigor of the corpus
analyzed:

3.1. Inclusion criteria:
1. ubject Matter: Studies, scientific articles, institutional reports, and legal
frameworks that directly address school coexistence, institutional security,
educational regulations (such as the LOEI), and the impact of the socio-
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criminal context in classrooms.

2. Timeframe: Documents published within the last five years, prioritizing
cutting-edge research that reflects the most recent social transformations.

3. Type: Articles indexed in high-impact scientific databases (Scopus, SciELO,
Latindex), postgraduate theses, and official regulatory documents.

4. Language: Publications in Spanish and English.

3.2. Exclusion criteria:

1. Documents that address social violence in a general way without a direct
link to or applicability within the pedagogical or institutional sphere of
education.

2. Opinion pieces, blogs, or grey literature that lack peer review or institutional
validation, which could introduce bias.

3. Duplicate publications or publications that repeat the same findings by the
same author in different repositories.

3.3. Data collection techniques and instruments
The primary technique employed was bibliographic and documentary review, which
enabled the tracing and critical selection of the literature. The following instruments were
designed and used for recording and systematizing the information.:

1. Content synthesis matrices: used in the initial phase to map the selected sample.

These matrices tabulated key data such as: author, year, source objectives,
methodology used, main variables or categories, and an analytical summary of the
main conclusions.

2. Information analysis matrices: used in the in-depth coding phase. This
instrument was structured according to the emerging research categories
(normative challenges, evolution of social violence, school coexistence strategies).
The theoretical postulates and evidence supporting the study were extracted from
these matrices both textually and analytically.

3.4. Information analysis mechanisms
The processing and interpretation of the collected data were not limited to a linear
description, but were carried out using the following high-level analytical mechanisms:

1. Contrastive analysis: The matrix findings were organized according to the study

categories. This allowed for a comparison of different researchers' perspectives on
the same reality (for example, contrasting how the theoretical literature perceives
the effectiveness of current regulatory reforms in addressing security demands in
the territory).
2. Triangulation of documentary sources: A methodological triangulation was

applied to compare three fundamental axes:

1. Current legal regulations (state regulatory frameworks).

2. Specialized scientific and empirical literature (case studies and context

analyses by contemporary authors).
3. Reported factual realities regarding coexistence in classrooms.
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Through this triangulation, the gaps between the rigidity of previous regulatory
instruments and the dynamic demands of current social reality were identified,
guaranteeing the internal validity and objectivity of the conclusions reached.

4. Results and discussion: the conflict of coexistence

4.1. The impact of insecurity on learning

Contemporary scientific literature suggests that, to achieve favorable results in teaching and
learning processes, teachers must stimulate curiosity and cognitive interest through
innovative methodological environments. However, in a context strained by the narco-state,
students' intrinsic motivation is fragmented by the emergence of models of rapid
socioeconomic success linked to criminal economies.

The application of dynamic pedagogical strategies is imperative to maintain student
retention, but the scarcity of institutional resources and the lack of teacher training in
managing critical environments limit this possibility. As UNESCO points out, structuring
innovative learning environments requires minimum conditions of security and
infrastructure (UNESCO, 2019); a premise that becomes utopian within schools where
technological connectivity and control of physical space are conditioned by the interference
of local criminal organizations. Consequently, the general provisions of the LOEI risk
becoming merely nominal pronouncements devoid of practical effectiveness due to their
superficial application in the most socially vulnerable territories. This scenario
demonstrates that the core problem of the education system does not necessarily lie in the
absence of regulatory frameworks, codes, or formalized decrees, but rather in the lack of
effective mechanisms for implementing, monitoring, and enforcing the law in the face of
highly complex contingencies.

To analytically contrast the aspects discussed above, Table 1 summarizes the main
contradictions identified between the formal spirit of the law and current territorial
dynamics.

Analytical dimension LOEI Guidelines Institutional Reality

Citizen participation

Conflict resolution

(Theoretical Framework)

Democratic and collective
construction of the code
by educational actors.

Prioritization of
community  mediation,
institutional dialogue and
consensus.

(Narco-State Context)
Coercion, intimidation,
and
external criminal actors.

conditioning by

Interference of forceful

and coercive tactics
characteristic of

organized crime.
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Learning environment Guarantee of a safe, A scenario of high
motivating and inclusive vulnerability, lack of
physical and protection, and struggle
psychological space. for territorial control.

Table 1. Matrix of institutional contradictions: Regulatory framework vs. Dynamics of criminal cooptation

4.2 Analysis of regulatory relevance

The normative analysis of these instruments cannot be limited to a linear reading of the
legal texts, but rather requires a multidimensional approach that understands the gap
between formal positive law and the factual dimension. It is observed that current codes of
conduct, although formally compliant with the technical requirements of the Ministry of
Education and specific regulations, do not produce consistent results in the face of external
threats of a macro-criminal nature. These instruments exhibit severe limitations in
attempting to articulate the comprehensive education of students within a community
environment affected by systematic violence, a state incapable of acting, and institutions
tainted by rampant corruption.

e Curriculum gap and factual disconnect: A structural difficulty is identified in
relating the conceptual premises of a culture of peace to the daily experiences of
students in high-risk areas, where the peaceful resolution of conflicts faces imposed
codes of silence.

e School dropout and exposure to risk: The complexity of the educational
environment translates into high rates of pedagogical vulnerability. This reality
demands the urgent design of new strategies that go beyond classroom teaching and
establish genuine protocols for physical and psychosocial protection.

o The teaching profession is compelled to transform the traditional
environment to meet the demands of new interactive methodologies;
however, under the pressure of the narco-state, the role of the educator is
frequently displaced towards a practice of administrative survival and
containment of immediate crises.

5. Conclusions

Research shows that modern management of school codes of conduct must strengthen the
theoretical and practical integration of human security principles, enabling autonomous
and collective learning processes even within hostile community environments. It is
imperative to link school codes of conduct with macro-level state strategies for social crime
prevention. These strategies should include ongoing psychosocial support programs,
pathways to employment and education for at-risk youth, and the strengthening of
community protection networks.

[t is necessary to recognize that codes of conduct cannot, in isolation, address the structural
deficiencies of the state. Their effectiveness is linked to the existence of a public apparatus
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that guarantees basic conditions of citizen security, thus revaluing these instruments as
genuine tools for promoting harmony in schools. Strengthening institutional coordination
at the circuit, district, and zone levels is an essential condition for the effectiveness of any
regulatory reform. Continuing teacher training programs are required to incorporate
specific competencies in institutional risk management, school safety, and crisis mediation,
enabling teachers to provide timely responses that contribute to safeguarding the integrity
of the educational community.

The practical relevance of the Organic Law of Intercultural Education (LOEI) to the
phenomenon analyzed is partial. Current legal guidelines demand an urgent regulatory and
operational adaptation that empowers educational institutions to become more organized,
participatory, and critical spaces in the face of the surrounding geopolitical and criminal
reality. It is essential to design specific programs focused on preventing forced recruitment
by criminal organizations, prioritizing the educational reintegration of children and
adolescents in critically vulnerable situations by identifying their specific risk factors and
providing educational, cultural, sports, and artistic options.

The reconceptualization of school coexistence proposed in this study stems from the
necessary recognition that present-day Ecuador presents dynamics of violence that are
qualitatively different from those under which the codes of conduct were originally
designed. Rethinking these regulatory frameworks requires doing so from the concrete
realities of the territories, integrating contributions from local, regional, and international
academia, under an ethical commitment to human rights that avoids both pessimistic
nihilism and naive optimism. Only from this perspective can these instruments aspire to be
true tools for resilience and social transformation. This problem requires a more
comprehensive approach, one that considers the educational environment as the optimal
space for the holistic development of the learner and as a genuine agent of social change.
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Abstract

Technology has transformed human life, becoming an integral part of academic,
professional, and social life. People use digital media (virtual assistants, social networks,
digital platforms) and languages for linguistic communication (oral and written
comprehension and expression). However, some educational institutions show il
interest in incorporating these technologies into the cognitive process, which limits learning
and widens educational gaps. The objective of this study was to determine the influence of
digital skills on linguistic competencies in students at the Federa Villarreal National
University in 2024. The approach was quantitative, correlationatausal, and non
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