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THE EDITORIAL MANAGEMENT AND POLITICS
ABOUT US

La 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To disseminate multidisciplinary scientific unpublished articles, elaborated under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

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.
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FOCUS AND SCOPE: Revista Catedra has as its theoretical basis the Educational
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.

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, July-December period.

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 [
< . > an®
< > S0
ah e a -

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.
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ETHICS CODE

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

Commitment of the authors

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.

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.

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.

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.
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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.

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

Revista Catedra, 8(2), pp- 1-1, July-December 2025. e-ISSN: 2631-2875


https://creativecommons.org/licenses/by/4.0/deed.es

13

Index

ARTICLES

Hospital pedagogy

Mathematical teaching resources for hospital classrooms in Ecuador.....................19-37
Pinos-Benavides Ximena

Education
An overview of the dimensions of availability and accessibility of the right to education
JTOM 2014 60 2024 cu..ceoeeeiiiee ettt s s e s e e e 38-54

Lucio-Paredes Alex
Lucio-Paredes Nadia

I

Relevance of the prioritized curriculum with emphasis on competencies: teachers
perspectives on the teaching of mathematics in Bachelor of Science...................... 55-76

Lima-Yarpaz Jhon
Arias-Balarezo Ana
Molina-Jiménez Franklin

The influence of academic stress on the performance of basic education students at the
Central UniversSity Of ECUAUOT .........cccocueeorioeeeies et e e e e e e e e e 77-91
Diaz-Parra Jacqueline

Curipallo-Peralta Nadia

Rojas-Avilés Héctor

Parra-Muioz Jenny

The quality of the infrastructure of early childhood education centers in the city of
(TN 1o Yo s 1 (o) T 92-110

Soto-Duque Luisa
Panchi-Culqui Edwin
Subia-Arellano Andrés

The influence of the ecuadorian education system on the development of critical
thinking in Unified General Baccalaureate................cooouvoeeioeereieseieesiiescneesee e 111-136

Chamba-Zarango Alexandra Patricia
Aguilar-Gordon Floralba del Rocio

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

Revista Catedra, 8(2), pp- 1-1, July-December 2025. e-ISSN: 2631-2875


https://creativecommons.org/licenses/by/4.0/deed.es

14

Educational resources
Development of historical thinking in the first year of high school: analysis of the
activities in the HIStory teXtDOOK .........ccuovivviieiniin it e e 137-152
Nasimba-Mera Erika
Fraga-Luque Odalys

Problem-Based Learning and its incidence in the teaching-learning process of
CREMUISEIY ..ottt et e e e e st r s e e she s es e shen e sre s 153-175
Victor Castillo-Gaona

Grethy Quezada-Lozano

Active learning through projects in mathematics: a strategy for effective
implementation of curriculum deSign..........cccuuecviieiieineininss e e e 176-189
Arias-Albuja Maria

Coronel-Sanchez Milton

Logacho-Morocho Luis

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

Revista Catedra, 8(2), pp. 1-1, July-December 2025. e-ISSN: 2631-2875


https://creativecommons.org/licenses/by/4.0/deed.es

15

EDITORIAL

Cdtedra Journal is honored to present its eighth volume, number two, in its electronic
version. The topics covered have their theoretical foundations in the Educational Sciences
across different specialties and educational levels. Thus, some relevant and outstanding
aspects of each academic work are presented, addressing areas such as hospital pedagogy,
education, and educational resources.

The content presented in this new issue is characterized by being developed under the
parameters of research methodology. Furthermore, it is prepared with academic rigor
under blind peer review and based on teaching practice and theory.

The issue consists of nine approved articles:

The first article, entitled Mathematical teaching resources for hospital classrooms in Ecuador
was written by Ximena Pinos-Benavides. The main objective of this research was to
highlight hospital classrooms, which are emerging as a vital solution, ensuring that
academic training continues despite health adversities. However, teaching mathematics in
this context presents unique challenges, requiring innovative teaching resources to
maintain motivation and interest. The official Ecuadorian curriculum establishes learning
standards that must be met even in these special environments, underscoring the urgent
need for curricular adaptations that respond to the particular conditions of each student.
This study used a qualitative and exploratory methodology and aimed to investigate
precisely which teaching resources optimize mathematics learning in hospital classrooms.
The findings are revealing: the teaching techniques that prevail and demonstrate the
greatest effectiveness are those that engage the visual and motor channels. This is achieved
through the use of graphic materials, pictorial representations, and body dynamics. These
strategies transform abstract mathematics content into meaningful sensory experiences,
enhancing learning and adapting to the diverse needs and cognitive styles of hospitalized
students.

The second article, entitled An overview of the dimensions of availability and accessibility of
the right to education from 2014 to 2024 was authored by Alex Lucio-Paredes and Nadia
Lucio-Paredes. This research focuses on an analysis of a fundamental duty of the State:
guaranteeing the right to education. This study directly addresses the vital question of
whether the Ecuadorian State is satisfactorily fulfilling the dimensions of availability and
accessibility of education. The research, which covers the academic periods from 2013-
2014 to 2023-2024, uses a mixed-method approach, and reveals alarming findings that
demand our immediate attention. Regarding availability, the study shows that the number
of educational institutions in the country has declined dramatically. Even worse,
accessibility has also suffered significant blows. The authors conclude by emphatically
stating that the Ecuadorian State is not guaranteeing the right to education in its dimensions
of availability and accessibility.
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The third article, entitled Relevance of the prioritized curriculum with emphasis on
competencies: teachers' perspectives on the teaching of mathematics in Bachelor of
Science, is by Jhon Lima-Yarpaz, Ana Arias-Balarezo, and Franklin Molina-Jiménez. This
academic work examines the relevance of the prioritized curriculum in the teaching and
learning of Mathematics for second-year students of the Bachelor of Science Program in
Quito during the 2023-2024 school year. This study, vital to the Ecuadorian educational
context, focuses on how teachers perceive the development of communication,
mathematical, digital, and socio-emotional competencies, as defined by the Ministry of
Education, and the effectiveness of the Mathematics textbook provided. Its methodology
used a qualitative and quantitative approach; the research included surveys of teachers
from 22 Quito educational institutions and a content analysis of the textbook. The findings
reveal that the curriculum demonstrates a high level of contextualization and relevance,
achieving significant promotion of mathematical and socio-emotional skills. This is a clear
indication that efforts to align education with students' current needs are bearing fruit.
However, the study also identifies key areas for improvement. The development of digital
skills in the classroom only reaches an average level of integration, suggesting a significant
gap in students’ preparation for the digital world. Furthermore, according to the authors,
the analysis of the mathematics textbook revealed a notable omission: the study of the limit
of a function, a fundamental concept at the science baccalaureate level.

The fourth article, entitled The influence of academic stress on the performance of basic
education students at the Central University of Ecuador was authored by Jacqueline Diaz-
Parra, Nadia Curipallo-Peralta, Héctor Rojas-Avilés, and Jenny Parra-Muiioz. This article
focuses on a growing and silent problem that affects the heart of our higher education:
academic stress. As noted by the United Nations Development Program, an alarming 77%
of people worldwide experience moderate or severe stress. According to Moscoso and
Barsallo (2018), this reality affects 43.2% of university students in Ecuador. The objective
was to assess the stress level of in-person elementary school students. Using a non-
experimental-descriptive methodology and a quantitative approach, the SISCO SV-21
Inventory was administered to 586 students from the Central University of Ecuador,
selected in a stratified manner. The main stressors identified were homework overload and
the type of work required, leading to consequences such as concentration problems and
feelings of depression. Among the most significant findings is the need for higher education
institutions to implement comprehensive and sustainable programs for academic stress
management, specifically targeting students in the first semesters, who are in a critical
adaptation stage, and those in advanced semesters, who face greater demands.

The fifth article, entitled The quality of the infrastructure of early childhood education centers
in the city of Quito-Ecuador was authored by Luisa Soto-Duque, Edwin Panchi-Culqui, and
Andrés Subia-Arellano. The purpose of this study was to evaluate the critical importance of
infrastructure quality in early childhood education centers in the Metropolitan District of
Quito. This recent study, which employed a mixed methodology with interviews and
surveys with representatives of early childhood education institutions in the Metropolitan
District of Quito, reveals a troubling reality: the current infrastructure does not comply with
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current regulations. It is imperative to invest in improving these spaces. Only in this way
can truly quality education be ensured at this vital formative stage. Finally, the authors
conclude that investment in early childhood education infrastructure is not an expense, but
a direct investment in the future of children and, therefore, in the future of the city of Quito,
Ecuador.

The sixth article, entitled The influence of the ecuadorian education system on the
development of critical thinking in Unified General Baccalaureate is by Alexandra Patricia
Chamba-Zarango and Floralba del Rocio Aguilar-Gordén. This research addresses a
significant weakness in Ecuadorian education: our students' limited capacity to analyze and
synthesize information, which hinders their ability to critically assess reality. This situation
leads us to question: How is our educational system influencing the development of complex
skills and, specifically, critical thinking? This research delves into the impact of the
Ecuadorian educational system on the teaching-learning process in high school, proposing
activities to foster critical thinking. Through analytical-synthetic and hermeneutic methods,
which included analysis of the legal framework and interviews with teachers, the study
reveals pedagogical perceptions and practices, as well as the challenges and opportunities
in this vital area. Finally, the authors conclude that it is urgent to strengthen students'
metacognitive skills and implement teaching strategies that provide them with lasting tools
to identify truth criteria in discourses and formulate meaningful questions.

The seventh article, entitled Development of historical thinking in the first year of high school:
analysis of the activities in the History textbook is by Erika Nasimba-Mera and Odalys Fraga-
Luque. This research addresses a significant deficiency in history teaching: the poor
development of historical thinking in students. This limitation restricts their ability to
critically interpret the past and, instead, confines them to a mere accumulation of data. The
research presented analyzed 121 activities from the first-year high school history textbook.
This article used both quantitative and qualitative approaches for its respective data
analysis. Likewise, the findings presented by the authors are revealing, given that the
predominant activities in textbooks focus on first-order concepts and require a low or
intermediate cognitive level. Finally, the authors conclude that there is an urgent need to
diversify textbook activities to cultivate robust historical thinking, and that it is imperative
to incorporate approaches that foster critical analysis, in-depth interpretation, and the
reflective use of historical knowledge.

The eighth article, entitled Problem-Based Learning and its incidence in the teaching-learning
process of Chemistry was authored by Victor Castillo-Gaona and Grethy Quezada-Lozano.
The objective of this research was to delve deeper into Problem-Based Learning (PBL) as
an essential pedagogical strategy for the meaningful acquisition of knowledge and the
development of competencies in students. The research highlights how PBL, when
integrated into microcurricular planning, enables students to identify and address issues
relevant to their context. This is achieved through collaborative group discussion,
independent research, and synthesis of findings. The article employed a quantitative
approach and a quasi-experimental design. The academic performance of two groups of
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Chemistry students at the Ciudad de Cuenca High School was compared during the 2023-
2024 school year. The results revealed that, while the control group that used a traditional
methodology showed performance considered "good," 100% of the experimental group,
which implemented PBL, achieved a grade of "very good." Finally, the authors concluded
that Problem-Based Learning not only improves academic performance in Chemistry, but
also fosters the development of crucial disciplinary competencies in a collaborative
environment.

Finally, the ninth article, Active learning through projects in mathematics: a strategy for
effective implementation of curriculum design by Maria Arias-Albuja, Milton Coronel-
Sanchez, and Luis Logacho-Morocho, is presented. This study addresses the pressing need
to transform mathematics teaching in Ecuador. The research focused on upper basic
education and high school levels, exploring Project-Based Learning (PBL) as an active
teaching strategy. Its objective was to overcome memorization and foster meaningful
learning, in addition to enhancing the development of essential competencies in students.
The article used a mixed-method approach to evaluate the impact of PBL in the Ecuadorian
curricular context. It also identified relevant activities and proposed a methodological guide
for teachers. To gather information, a survey was administered to 160 students and 30
teachers in the city of Quito. Finally, the authors concluded that it is essential to develop the
ability to contextualize and make mathematical learning relevant, integrating content with
real-life problems.

Cdtedra Journal thanks all the authors and reviewers who made the publication of this issue
possible. It also invites the national and international academic community to submit their

research related to Educational Sciences in its various specialties and educational levels.
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Abstract

Children and young people facing chronic or long-term illnesses often find their academic
education interrupted. To address this need, hospital classrooms have emerged as an
alternative that guarantees continuity of learning. Mathematics is one of the most complex
disciplines and faces several challenges, requiring adaptation to innovative teaching
resources that maintain student motivation and interest. Ecuador's official curriculum
establishes learning standards that must be met even in hospital settings. This highlights
the need for curricular adaptations to respond to students' unique conditions. The purpose
of this study is to investigate which teaching resources support mathematics learning. This
is an exploratory qualitative study, supported by the empirical method, that is, the
researcher's direct experience. The results obtained from the interview script indicate that
among the teaching techniques applied in the hospital setting, the visual and motor channels
prevail, through the use of graphic materials, pictorial representations, and body dynamics.
These techniques allow the abstract contents of Mathematics to become meaningful sensory
experiences, enhancing learning and adapting to cognitive needs and styles.

Keywords
Hospital classrooms, teaching, Mathematics, teaching resources.
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Resumen

Nifios y jovenes que enfrentan enfermedades crénicas o prolongadas suelen ver
interrumpida su formaciéon académica. Para responder a esta necesidad han surgido las
aulas hospitalarias como una alternativa que garantiza la continuidad del aprendizaje. La
Matematica es una de las disciplinas mas complejas y tiene varios desafios, pues, necesita
adaptarse a recursos didacticos innovadores que mantengan la motivacion y el interés del
estudiante. El curriculo oficial de Ecuador establece estandares de aprendizaje que deben
cumplirse incluso en contextos hospitalarios. Esto resalta la necesidad de realizar
adaptaciones curriculares para responder a las condiciones particulares de los estudiantes.
El propoésito de este estudio es indagar sobre cudles son los recursos didacticos que
favorecen el aprendizaje de la Matemadtica. Es una investigacién de enfoque cualitativo
exploratorio, apoyado en el método empirico, es decir, la experiencia directa de la
investigadora. Los resultados obtenidos a partir del guion de la entrevista senalan que entre
las técnicas de ensefianza aplicadas en el contexto hospitalario prevalecen el canal visual y
motriz mediante el uso de materiales graficos, representaciones pictoricas y dinamicas
corporales. Estas técnicas permiten que los contenidos abstractos de la Matematica se
conviertan en experiencias sensoriales significativas, potenciando el aprendizaje y
adaptandose a necesidades y estilos cognitivos.

Palabras clave
Aulas hospitalarias, ensefianza, Matematica, recursos didacticos.

1. Introduction

The right to education is fundamental for the development of children and adolescents, but
those facing chronic or long-term illnesses often find their academic education interrupted.
To respond to this need, hospital classrooms have emerged as an alternative that
guarantees continuity of learning by adapting pedagogical strategies to the students'
conditions. In Ecuador, these classrooms are part of the inclusive education model
promoted by the Ministry of Education, which establishes the guidelines for the
development of this modality. Their objective is to ensure that students receive an
education adapted to their needs, based on various approaches, including rights-based,
inclusive, comprehensive care, well-being, and ecological-contextual approaches. These
approaches seek to ensure that education in hospital settings is accessible, flexible, and of
high quality. It is recognized that students in this condition require personalized
methodologies, innovative pedagogical strategies, and adequate materials to maintain their
academic development.

One of the main challenges of hospital education is the teaching of mathematics, given that
this subject requires continuity, abstraction, and constant practice. Despite efforts to ensure
equitable education, the implementation of specific strategies for teaching mathematics in
these settings remains a challenge. There are limitations regarding teacher training in
adapted methodologies, the availability of appropriate teaching resources, and the
curricular integration of these students. Therefore, the main objective of this research is to
analyze teaching resources that promote mathematics learning in a hospital setting.

Regarding methodology, this study adopts an exploratory qualitative approach based on the
empirical method, that is, the researcher's direct experience. A semi-structured interview
technique was used to collect information; the data collected using the instrument allowed
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for the establishment of the following categories: methodology, strategy, technique, topics,
student age, and student satisfaction scale.

The article is structured into six sessions: the second session presents the state of the art
and a brief review of other research related to the topic. The third session provides a
conceptual overview of the teaching resources used for mathematics learning. The fourth
session addresses a curricular analysis based on the National Model for Hospital and Home
Educational Management and Care in Ecuador. The fifth session presents the methods and
materials used for this study. The sixth session presents the results of the research and
explains which teaching resources maintain educational continuity, reduce anxiety, and
promote mathematics learning in a hospital setting.

2. State of the art

In 2016, in Ecuador, the Ministry of Education and the Ministry of Public Health
implemented the National Model for Hospital and Home Educational Management and Care.
The goal was to guarantee access, retention, and learning for students experiencing illness
through comprehensive, high-quality educational care. The model was built on principles of
equity, inclusion, and rights, incorporating flexible, personalized, and fun methodologies to
facilitate the educational process in hospital or home settings. Its results include the
consolidation of an inter-institutional public policy that allows for the implementation of
the program in several hospitals across the country, benefiting thousands of children and
adolescents. The conclusions highlight the importance of coordinating the health and
education sectors and recognizing the specific needs of hospitalized students. The goal is to
promote a pedagogy that fosters both the academic development and emotional well-being
of students and their families

In 2017, in Paris, UNESCO published the Guide to Ensuring Inclusion and Equity in
Education, a study that, while not focused exclusively on hospital classrooms, provides key
foundations for inclusive education that encompass non-conventional settings such as
these. Among its findings, the report identifies the urgent need to adapt teaching resources
to diverse contexts, including those marked by prolonged medical conditions that prevent
regular attendance in traditional classrooms. The guide concludes that ensuring equitable
and inclusive education involves developing policies that integrate all students, including
those in vulnerable situations due to health reasons, and ensuring that educational
resources effectively respond to their learning needs.

In 2017, in Bogotd, Colombia, a study entitled "Design and Implementation of Teaching
Resources in Mathematics Classes for a Hospital Classroom," prepared by Salgado and
Castro, was conducted. This research arose in response to the need to guarantee the right
to education for hospitalized children and young people. Among its results, it was evident
that the use of manipulative materials and games as teaching aids enabled patient students
to acquire meaningful learning. Furthermore, it strengthened socio-mathematical skills and
maintained a positive attitude toward mathematics. In conclusion, the study highlights the
importance of a flexible and contextualized pedagogical approach, in which teaching
resources foster the understanding of mathematical concepts and promote social
interaction and emotional well-being in hospitalized settings.

In 2018, a study titled "Implementation of Teaching Resources for Mathematics: An
Experience in a Hospital Classroom" was conducted in Bogota, Colombia, by Salgado and
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Castro. This study arose from a lack of adequate teaching materials for teaching
mathematics to hospitalized students. Through a collaboration between the Francisco José
de Caldas District University and the LeBeM curriculum project, students designed and
donated various teaching resources, such as the neutralizer, the egg tangram, the factoring
dominoes, and Papy's minicomputer. These resources were implemented and adapted to
the conditions of the clinical setting. The results showed a positive change in students'
attitudes toward the subject, increased interest and motivation for learning, and
improvements in socio-mathematical skills. The conclusions highlight that the use of
teaching resources designed using the Universal Design for Learning (UDL) approach
promotes educational inclusion. It addresses diversity and improves access to knowledge
in unconventional settings such as hospital classrooms.

In 2021, Bolivar and Galindo conducted a study titled "Implementation of Resources and
Strategies to Generate Learning Environments in Hospital Classrooms Regarding
Mathematics Teaching" in Bogotd, Colombia. The objective was to improve mathematics
teaching and learning processes in a hospital classroom through the use of inclusive
teaching resources and pedagogical strategies. The results showed that resources designed
as math games, manipulatives, and interactive activities generated a positive and
motivating environment for hospitalized students. The conclusions indicated that teaching
resources, when appropriate to the physical, cognitive, and emotional conditions of
patients, facilitate learning and positively impact their emotional state and overall well-
being.

3. Related concepts

3.1  Teaching resources for teaching mathematics

The resources used in educational settings are essential for promoting the acquisition of
new knowledge in mathematics. According to Lugo et al. (2019), "in the learning process,
logical-mathematical concepts constitute a fundamental and useful tool, because through
them children express their knowledge every day in each of their educational training
experiences” (p. 20). Therefore, a resource is understood to be anything that accompanies
and facilitates the implementation of pedagogical strategies, such as games, songs, visual
representations, and teaching materials.

The resources used in educational settings are essential for promoting the acquisition of
new knowledge in mathematics. According to Lugo et al. (2019), "in the learning process,
logical-mathematical concepts constitute a fundamental and useful tool, because through
them children express their knowledge every day in each of their educational training
experiences” (p. 21). Therefore, a resource is understood to be everything that accompanies
and facilitates the implementation of pedagogical strategies, such as games, songs, visual
representations and teaching materials.

3.2 Mathematical role-playing games

Mathematical role-playing is a teaching strategy that allows students to apply mathematical
concepts in real-life situations by playing different roles. According to Salgado and Castro
(2017), "the use of teaching resources in the mathematics classroom can be achieved
through play, which is why one of the aspects to consider is that of play as a teaching device"
(p- 1). This methodology promotes the understanding of numbers and operations through
social interaction and contextualized problem-solving. In a hospital classroom, learning
should be flexible; role-playing offers a fun and meaningful way to enhance both academic
and emotional levels. Within mathematical role-playing, various dynamics can be employed,
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such as shopping simulations. Students assume the roles of sellers and buyers to practice
addition, subtraction, and calculating change. Material distribution activities can also be
designed, in which children must distribute objects in equal parts or according to certain
criteria, promoting the learning of fractions and proportions. A complementary strategy has
been observed to involve the use of negotiation games, where students propose agreements
and solve mathematical problems through reasoning and dialogue. These activities
strengthen numerical skills while promoting critical thinking and conflict resolution.

3.3 Painting and mathematics

Painting is a teaching resource that combines art with mathematics teaching, allowing
students to visualize and understand abstract concepts creatively. According to Vallejo
(2011), “the artistic dimension of mathematics is reflected in numerous pictorial works;
such that contemplating and working on them can serve to strengthen basic and more
complex elements of mathematics” (p. 76). Therefore, this strategy is especially useful in
hospital classrooms. Through the use of color, shapes, and artistic composition, children can
represent mathematical relationships without having to rely solely on numbers and
symbols. Furthermore, painting encourages individual expression, concentration, and
emotional well-being, which contributes to more meaningful learning.

Various painting activities can be developed within painting, such as representing
symmetries, where students create figures reflected on an axis to understand the concepts
of balance and proportion. Likewise, it is possible to work with geometric patterns and
sequences, in which children must identify and reproduce series of shapes and colors to
reinforce mathematical logic. An effective strategy is the use of fractions in painting, in
which students divide canvases or drawings into proportional sections to visually represent
fractions and percentages. These activities stimulate students' creativity and spatial
perception in inclusive education contexts.

3.4 Modeling with plasticine or clay

Modeling with plasticine or clay is a didactic tool that allows students to manipulate and
create three-dimensional figures, favoring the understanding of geometric and spatial
concepts in a concrete manner. According to Bolafios and Mogro, (2004).

Modeling is the most beautiful expression of giving shape with your own
hands, with easy-to-handle materials, for example, plasticine, dough,
clay, etc. With modeling, it is possible to create great things like fantastic
works of existing forms, thus educators lead children to understand the
value, meaning and representative nature of manipulating the material

(p. 68).

In this sense, this strategy is particularly effective in hospital classrooms where teaching
must be adaptable and provide a practical approach for students. By modeling objects,
children can tangibly experiment with mathematical concepts such as volume, shape,
proportions, and symmetry, which facilitates the abstraction of these concepts.
Furthermore, the modeling process fosters fine-motor coordination, creativity, and
problem-solving, which in turn contributes to students' emotional well-being.

Within modeling, activities can be developed focused on the construction of three-
dimensional geometric figures. In this approach, students create shapes such as cubes,
spheres, pyramids, and cylinders using different materials. Through this process, they are
able to identify the properties of each figure and understand aspects such as the number of
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faces, vertices, and edges. This experience also strengthens skills such as fine-motor
coordination, spatial perception, and logical reasoning applied to geometry.

One educational activity involves creating fraction models, where children divide clay into
equal parts to represent fractions of a whole, allowing them to visualize abstract concepts
in a concrete way. Shape composition exercises can also be developed, in which students
combine different shapes to create more complex objects.

3.5Mathematical narratives and stories

Mathematical storytelling is a teaching resource that integrates mathematics into narrative
contexts, facilitating the understanding of abstract concepts through engaging and creative
stories. According to Sanchez et al. (2013):

The ability to express any topic, no matter how abstract, in a story,
whether spoken or written, opens the door for teachers to use different
representative strategies to explain difficult mathematical content. For
example, assigning to concepts that are not perceptible or real (such as
the magnitudes of the forces or energies they measure and that are not
visible to the human eye (p. 20).

Therefore, in hospital classrooms, this approach allows students to face mathematical
challenges within a story, making learning more accessible and relevant. Narrative captures
children's attention and encourages the development of logical thinking and problem-
solving skills, as students must apply their mathematical knowledge to follow the story and
solve situations within it. Within mathematical stories, activities such as solving addition
and subtraction problems can be included within a narrative in which characters face
situations such as sharing resources or dividing objects. Multiplication and division
problems can also be included as characters need to divide something among several or
calculate the total of elements in different groups.

An interesting activity involves solving equations through mathematical puzzles integrated
into a story or plot. This strategy encourages the use of logic and strengthens algebraic skills
by presenting problems in an engaging context. Furthermore, it allows students to develop
reading comprehension, creativity, and the ability to solve situations reflectively and
independently.

3.6 Body Expression and Mathematics

Body language as a teaching resource in mathematics teaching allows students to learn
through movement, using their bodies to represent and explore mathematical concepts.
According to Ferndndez-Diez and Arias-Garcia (2013):

The starting point of all learning in children is in the body. This body is
located at a point or position in space that provides a series of pieces of
information that will be completed with the creation of spatial
relationships motivated by movement. Without adequate observation of
this position and movement, spatial relationships will be unproductive
for spatial cognitive development and, by extension, mathematical
development (p. 160).

Therefore, this strategy is especially useful in contexts such as hospital classrooms, where
it is essential to maintain student interest through meaningful and active experiences.
Through body language, children connect abstract thinking with physical action, which
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strengthens memory, comprehension, and psychomotor development. It also allows for the
incorporation of play, coordination, and collaborative work, all of which are key aspects for
emotional well-being in sensitive educational environments.

Among the activities proposed by this resource is the representation of geometric figures
using the body as a means of expression. Students form triangles, circles, or rectangles in
space, either individually or in teams, with the goal of identifying and understanding the
basic properties of each figure. This dynamic promotes kinesthetic learning, stimulates
body coordination, and promotes collaborative work in the classroom. A complementary
activity is the simulation of sequential movements or rhythmic patterns. In this activity,
students perform a series of steps that imitate mathematical sequences, such as counting by
twos or fives. This activity promotes the recognition of regularities and patterns, in addition
to strengthening number sense and motor memory. It also promotes active learning by
integrating the body into the construction of mathematical thinking.

Similarly, dramatization of operations can be used, where students "act out" addition,
subtraction, or group distribution, allowing them to experience the operations in a concrete
and fun way. This type of activity combines mathematical learning with physical education,
generating multisensory experiences that strengthen both knowledge and the student's
overall development.

3.7 Music and mathematical rhythms

Music and mathematical rhythms as teaching resources promote mathematics learning by
linking sound patterns with numerical concepts. This strategy is beneficial in hospital
classrooms. It promotes a cheerful environment, stimulates auditory memory, and reduces
stress, which can interfere with the educational process. According to Alsina et al. (2022):

The relationship between music and mathematics and the interest this
topic arouses are aspects that have been studied and researched
throughout the history of music and mathematics. As a result of this
trajectory, some teachers have been considering for years now extending
this relationship to the educational field to observe and clarify the
repercussions of music education for mathematical learning and vice
versa (p. 2).

Therefore, by integrating music into math activities, students develop counting, sequencing,
pattern recognition, and logical reasoning skills, all within a single environment. Putting
music into learning also improves concentration and internal rhythm, which supports both
mathematical understanding and emotional self-regulation.

Within this resource, activities such as using songs to practice multiplication tables can be
used. Students memorize operations to the rhythm of catchy melodies, facilitating their
retention. Also, activities can be carried out with clapping or percussion instruments, in
which children create rhythmic patterns that represent numerical sequences (for example,
clapping every two numbers or marking a beat with multiples of three), promoting the
understanding of regularities.

Likewise, fractional rhythms can be used, where a piece of music is divided into equal parts
to understand the concepts of fractions and proportions. These strategies help consolidate
mathematical knowledge and, in turn, generate enthusiasm, participation, and well-being in
students. These aspects are essential for learning in hospital settings.
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3.8 Board games

According to Remoén and Manero, board games represent an effective teaching resource for
teaching mathematics, especially in sensitive contexts such as hospital classrooms, where
the playful component is highly relevant for maintaining student motivation. The use of
games contributes to strengthening problem-solving skills, facilitates the acquisition of
knowledge and intellectual abilities similar to those developed in other educational settings,
and increases motivation, interest, and class attendance. It also has a significant influence
on affective learning and promotes socialization. It can be used as a means to assess
students' values, attitudes, and behaviors (Remén and Manero, 2018).

Through these games, children can practice basic operations, develop logical thinking,
improve their concentration, and work as a team, all within a relaxed and enjoyable
environment. "Play constitutes a fundamental preparation for children to develop their
activities throughout adult life" (Carmona and Cardefioso, 2019, p. 60). Furthermore, games
allow mathematical content to be adapted to each student's pace and level, making them a
flexible and inclusive tool for meaningful learning. Among the activities that can be
implemented with this resource is the use of numerical dominoes. In this approach, students
match pieces containing the results of operations or numerical equivalences, allowing them
to reinforce mental calculations in a playful way. This dynamic stimulates agility in
mathematical reasoning, improves attention, and encourages participation through play.

Another teaching option is the use of puzzles with geometric or arithmetic content. In these
types of activities, students must match pieces according to certain mathematical
properties, such as shape, area, or the result of an operation. This resource not only
promotes the understanding of key concepts but also stimulates logical thinking,
concentration, and the ability to solve problems strategically. Together, these games
contribute to strengthening various mathematical skills in a dynamic and participatory way.

3.9 Manipulative materials

Manipulative materials are essential teaching resources in mathematics teaching. They
allow students to physically interact with concrete objects to build their understanding of
abstract concepts. This methodology is effective in hospital classrooms, as it requires more
visual, tactile, and dynamic learning experiences. The most basic level of thinking
development lies in the ability to identify a specific characteristic of an object (Novo-Martin,
2021). By using materials that can be touched, moved, and combined, children develop
logical and mathematical skills.

"Manipulation is essential in early childhood education, as it helps children acquire
knowledge and build mental representations” (Berga-Espona, 2013, p. 65). Among the most
effective manipulative materials are the abacus, ideal for representing units, tens, and
hundreds, facilitating the understanding of the decimal number system. Cuisenaire rods,
meanwhile, allow for exploring the relationship between numbers, operations, and
fractions in a visual or colorful way. This allows students to internalize the concepts of
addition, subtraction, and equivalence. They can also work with the tangram, a geometric
puzzle that encourages shape recognition, the composition and decomposition of figures,
and spatial thinking. All of these materials make learning mathematics more accessible and
meaningful. They also stimulate creativity and active exploration, fundamental elements in
the educational process in hospital settings.
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4. Curricular connection

This study is part of the mathematics area, coordinating with the cross-cutting theme of
inclusive education and attention to diversity, as established by the National Curriculum of
Ecuador. The proposal responds to the need to guarantee the right to education for children
and young people in vulnerable situations, especially those receiving educational services
in hospital classrooms. In this sense, it is directly linked to the problem-solving theme, by
promoting the development of logical-mathematical thinking through the use of teaching
resources adapted to non-conventional contexts.

The use of teaching resources in teaching Mathematics in hospital classrooms is supported
by the National Model for Hospital and Home Educational Management and Care of Ecuador,
whose purpose is to guarantee access, retention, and learning for children and adolescents
who, due to medical conditions, cannot attend their educational institution regularly. This
model promotes quality, flexible, and adapted education through methodological strategies
that respond to the needs of students who are ill, hospitalized, undergoing treatment, or are
on prolonged medical leave. Within this framework, the use of playful, flexible, personalized,
and innovative proposals is proposed to maintain educational continuity, reduce anxiety,
and promote students' emotional, social, and cognitive development.

This approach aligns with the mathematics standard, which establishes that students solve
everyday problems by applying observation processes to events in their immediate
environment (Ministry of Education of Ecuador, 2016). This criterion is appropriately
adapted to hospital settings, where meaningful learning must be developed through real-
life situations that are understandable to students. Through teaching resources such as role-
playing games, mathematical stories, manipulative materials, modeling, and body language,
educational experiences are created that connect Mathematics with students' daily lives.
From an inclusive and interdisciplinary approach, the teaching of Mathematics is articulated
with areas such as Language and Literature (through storytelling), Cultural and Artistic
Education (through music, painting, and body expression), and Citizenship Education
(through cooperative play), promoting the understanding of abstract concepts through
concrete and adapted experiences. This allows students not only to solve numerical or
spatial problems, but also to observe and represent information from the hospital
environment in which they find themselves.

Finally, it responds to the principles of the Ecuadorian National Curriculum: inclusion,
participation, relevance, and flexibility, seeking to guarantee the right to a meaningful
education for all students, especially those with health conditions that limit their presence
in the conventional classroom. This fosters the development of exit profile competencies
such as problem-solving, collaboration, autonomy, and the application of knowledge in real-
life contexts.

5. Methods and materials

This exploratory qualitative study is based on an empirical method based on the
researcher's direct experience. The steps followed for the study are described below:

e Location of the study area. The research focused on the pediatrics department of the
Carlos Andrade Marin Hospital in Quito, Ecuador.

e Sample selection. 42 instructors from the Mathematics and Physics program at the
Faculty of Philosophy of the Central University of Ecuador participated. They
applied the Hospital Classrooms project to 58 children admitted to the pediatrics
department of the Carlos Andrade Marin Hospital.
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Design and application of the research instruments. Data collection was carried out
using semi-structured interviews. It should be noted that this instrument was
validated by experts in the area of Pedagogy of the Experimental Sciences of
Mathematics and Physics and experts in the area of psychopedagogy from the
Faculty of Philosophy of the Central University of Ecuador. The data collected using
the instrument subsequently allowed for the establishment of the following
categories: methodology, strategy, technique, topics, student age, and student
satisfaction scale.

Data processing. The interview was transcribed for data processing. Subsequently,
based on the previously established categories, the main codes (which were
extracted from the quotes) were identified using Atlas ti. Furthermore, with this
program, the codes and quotes were recorded in a matrix, and a semantic network
was created for each category to establish the relationship between the codes.
Analysis and discussion of results. Using the matrix of relevant codes, semantic
networks, and the research framework, the results were theorized and discussed,
leading to the final conclusions of the study.

6. Results

Table 1 presents a summary of the categories: teaching methodologies, teaching strategies,
teaching techniques, topics covered, age and student satisfaction, in the field of Mathematics
teaching in hospital classrooms in Ecuador, with their codes and frequencies of rooting
derived from the study. The most relevant aspects for the aforementioned categories are
then described through the representation of semantic networks.

Category Code Frequency
Methodology Experience-Based Learning 3
Skill-Based Learning 1
Game-Based Learning 19
Problem-Based Learning 11
Cooperative Learning 3
Gamification 11
Strategy Active Learning 2

1
3
1
2
Technique Motor Skills Learning 9
7
1
5

Experiential Learning 2
Cooperative Learning 4
Detecting and Adapting to Student Needs 3

Guided Practice

Rewards

Problem-Solving
Challenge-Solving Through Games

Games

Brainstorming

Teaching Materials (Graphic
Worksheets, Math Worksheets,
Drawings, Crossword Puzzles)

Visual 29
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Topic Sets and Subsets
Equations
Geometric Figures
Basic Operations
Operations with Fractions
Student Ages 1 year
10 years
11 years
12 years
13 years
14 years
15 years
5 years
6 years
7 years
8 years
9 years
Student Satisfaction Scale Totally satisfied

Table 1. Summary of categories: Teaching methodologies, teaching strategies, teaching techniques, topics to be
covered, age and student satisfaction in the field of teaching Mathematics in hospital classrooms

N

B2WNEAE IR OODN O ESEDNEFENDNOCN

N
)

From the frequency analysis in Table 1, it can be seen that there are patterns in teaching
practices and teaching resources used by teachers in the context of hospital classrooms in
Ecuador. Below is a detailed analysis for each category studied, contrasted with its semantic
network and frame of reference:

6.1 Teaching methodology

In this category, it is observed that game-based learning or gamification (with a rooting
frequency of 30) is positioned as the most used central methodology, followed by problem-
based learning, with a rooting frequency of 11 records. Likewise, methodologies such as
cooperative learning and experience-based learning were identified with a lower rooting
frequency (3), which suggests that these strategies take a complementary and not a primary
role.
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Figure 1. Semantic network category Teaching methodology

When comparing the data in Table 1 with the semantic network in Figure 1, which belongs
to the Teaching Methodology category, a preference for the use of active methodologies is
evident, emphasizing gamification and problem-solving. The use of these methodologies is
highlighted because they facilitate the teaching of Mathematics in clinical contexts, allow
adjustment to the emotional and physical situation of students, and maintain student
interest, ensuring meaningful learning.

6.2 Teaching strategies

Regarding teaching strategies, the use of fun challenges with mathematical challenges
(rooting frequency of 31) stands out as a central teaching strategy for learning.
Subsequently, problem-solving appears as a second central strategy, indicating a tendency
to work from logical reasoning and contextual analysis. Finally, other strategies such as
cooperative learning (frequency 4) and personalized adaptation (frequency 3) show a
concern for social interaction and the individual needs of students.
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Figure 2. Semantic network category Teaching strategies

By comparing the information with the semantic network in Figure 2, it can be seen that the
use of playful, flexible, and emotionally stimulating proposals coincides with what has been
proposed in specialized literature on hospital pedagogy. In this sense, authors such as Ochoa
et al. (1999) state that "educational resources should be adapted to the student's health
status, allowing each student to progress at their own pace" (p. 2); and authors such as
Alsina et al. (2022) highlight the importance of "integrating environmental elements such
as play, art, or music to generate meaningful learning experiences" (p. 211).

Finally, it is important to mention that the National Model for Hospital and Home
Educational Management and Care (Ministry of Education and Ministry of Health, 2016)
emphasizes the importance of proposing comprehensive pedagogical care approaches
centered on people and not solely on content, thus validating the use of flexible, student-
centered strategies and methodologies.

6.3 Teaching techniques applied by teachers:

Regarding teaching techniques, it can be observed that visual techniques (graphics,
drawings, etc.), with a frequency of 29 mentions, are predominant in the context of hospital
classrooms. Also notable are motor learning and games with a frequency of 16 mentions, as
well as the use of structured teaching materials (graphic cards, crossword puzzles, etc.)

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

Revista Cdtedra, 8(2), pp- 19-37, July-December 2025. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v8i2.8433



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v8i2.8433

32

Figure 3. Semantic network category Teaching techniques applied by teachers

When comparing the analysis of the category teaching techniques applied by teachers with
its semantic network (Figure 3), it is evident how visual and motor techniques are
predominant in the hospital context. Thus, visual techniques allow learning to be facilitated
through images, diagrams or graphic representations. And motor learning reinforces the
active and corporal dimension of learning. In this regard, authors such as Vallejo (2011)
"highlight the importance of graphic materials in the teaching process, stating that images
allow mathematics to be visualized from a more creative, understandable and meaningful
approach” (p. 75).

6.4 Topics covered

According to the analysis of Table 1 and the semantic network (Figure 4), it was determined
that the curriculum focuses heavily on teaching basic mathematical operations (addition,
subtraction, etc.), with a rooting frequency of 22 mentions. Subsequently, recurring topics
appear such as elementary geometry (rooting frequency 12) and applied problems (rooting
frequency 12).
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Figure 4. Semantic network category Topics covered in hospital classrooms

In this sense, it is evident that the topics most frequently covered (basic operations,
elementary geometry concepts, and the reading and interpretation of graphs) are part of
the mandatory curriculum and, even more importantly, are part of everyday life activities.
Furthermore, it is important to highlight that the content covered was largely integrated
with playful methodologies and strategies and resources such as painting, board games,
puzzles, etc., allowing students to construct learning in a playful and contextualized manner.

6.5 Ages of the student body

Regarding the semantic network in Figure 5 and the analysis in Table 1, in this category it
can be seen that the age range of the students extends from 5 to 14 years, and that most of
the pedagogical interventions are concentrated from 7 to 10 years old. This diversity of ages
forced teachers to carry out flexible planning adapted to the specific needs of each student,
which was evidenced in the previous results that already used several methodologies,
strategies and teaching techniques. In this regard, the Ministry of Education of Ecuador and
the Ministry of Public Health of Ecuador (2016) in the National Model of Management and
Educational Care in Hospitals and at Homes maintain that hospital teaching must respect
individual development and provide proposals in accordance with each evolutionary stage,
an aspect that the teachers participating in this study have been able to apply with solvency.
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Figure 5. Semantic network category Student ages

6.6  Student satisfaction

From the analysis of Table 1 and the semantic network (Figure 6) it is evident that all
students are "totally satisfied" with the pedagogical interventions carried out in the hospital
classrooms. These results demonstrate the human quality of the educational process by the
participating teachers, since they provided emotional support, containment and motivation
to the students.
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%E Totally safisfied

Figure 6. Semantic network category Student satisfaction

7. Conclusions

By comparing the qualitative and quantitative data, as well as the framework of this study,
it is established that mathematics teaching in hospital classrooms in Ecuador should be
based on active, inclusive, and adaptive practices; and that the use of concrete materials and
playful methodologies should be fundamental pillars of mathematics teaching in hospital
classrooms.

Regarding teaching methodologies, it was established that active methodologies such as
gamification (game-based learning) are effective in the hospital setting because they
encourage participation and motivation, and maintain student interest, ensuring
meaningful learning. Regarding teaching strategies, it was determined that student-
centered strategies, such as the use of manipulative materials and personalized teaching,
are highly effective in generating lasting learning in the hospital classroom. Teaching
strategies in the hospital classroom context should foster student motivation and
participation. In this regard, the application of strategies such as playful challenges, logical
reasoning, and cooperative learning and personalized adaptation are suggested to ensure
individual attention tailored to the needs of students.

Regarding the teaching techniques applied in the hospital setting, visual and motor channels
prevail through the use of graphic materials, pictorial representations, and body dynamics.
These techniques allow abstract mathematical content to become meaningful sensory
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experiences for students, enhancing their learning and adapting to their needs and cognitive
styles. Finally, it is important to mention that the age diversity of the student body (5 to 14
years) represented a significant challenge for teachers, as it was necessary to develop
flexible and differentiated teaching plans for each program beneficiary. In this context, it is
essential to continue researching and designing strategies that strengthen the teaching of
mathematics in these settings. This guarantees the right to an equitable and inclusive
education for hospitalized students.

Bibliographic references

Alsina, A, Contreras, M., & Reyes, . (2022). Matematicas en contexto en Educacién Primaria:
conexiones con el entorno y la musica. Unién-Revista Iberoamericana de educacién
matemadtica, 18(64), 1-20.
https://mail.revistaunion.org/index.php /UNION/article /view /250

Berga-Espona, M. (2013). El juego con materiales manipulativos para mejorar el
aprendizaje de las matematicas en Educacion Infantil: Una propuesta para nifos y
nifias de 3 a 4 afios. Edma 0-6: Educacion Matemdtica en la Infancia, 2(2), 63-93.
https://uvadoc.uva.es/handle/10324/53104

Bolafios, A., & Mogro, L. (2004). Realizacién de una guia diddctica para docentes parvularias
que ayude a desarrollar las inteligencias multiples a través de las artes pldsticas
(dibujo, pintura y modelado) en nifios preescolares de 4 a 6 aifios [Tesis de
licenciatura, Universidad Politécnica Salesiana]. Repositorio Institucional UPS.
https://dspace.ups.edu.ec/handle/123456789/3106

Bolivar, L. D., & Galindo, L. N. (2021). Implementacién de recursos y estrategias para generar
ambientes de aprendizaje en las aulas hospitalarias frente a la ensefianza de las
matemdticas [Tesis de pregrado, Universidad Distrital Francisco José de Caldas]

Repositorio Institucional UDistrital.
https://repository.udistrital.edu.co/items/f29b6294-6146-4d38-bf0c-
6bb3596670af

Carmona, E., & Cardenoso, J. (2019). Situaciones basadas en juegos de mesa para atender la
elaboracidn del conocimiento matematico escolar. Revista de Educacién Matemadtica,
(101), 57-81. https://rodin.uca.es/handle/10498/33000

Ferndndez-Diez, B., & Arias-Garcia, J. (2013). La Expresién Corporal como fuente de
aprendizaje de nociones matematicas espaciales en Educacion Infantil. Retos:
nuevas tendencias en educacion fisica, deporte y recreacion, 24, 158-164.
https://doi.org/10.47197 /retos.v0i24.34550

Lugo, J., Vilchez, 0., & Romero, L. (2019). Didactica y desarrollo del pensamiento logico
matematico. Un abordaje hermenéutico desde el escenario de la educacidn inicial.
Revista Logos Ciencia & Tecnologia, 11(3), 18-29.
https://doi.org/10.22335/rlct.v11i3.991

Ministerio de Educacion del Ecuador. (2016). Modelo Nacional de Gestién y Atencion
Educativa Hospitalaria y Domiciliaria. Ministerio de Educacién del Ecuador.
https://educacion.gob.ec/wp-content/uploads/downloads/2017 /04 /Modelo-

Nacional-Gestio%CC%81n-Atencio%CC%81n-Educativa-Hospitalaria-y-

Domiciliaria-1.pdf

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

Revista Cdtedra, 8(2), pp- 19-37, July-December 2025. e-ISSN:2631-2875
https://doi.org/10.29166/catedra.v8i2.8433



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v8i2.8433
https://mail.revistaunion.org/index.php/UNION/article/view/250
https://uvadoc.uva.es/handle/10324/53104
https://dspace.ups.edu.ec/handle/123456789/3106
https://repository.udistrital.edu.co/items/f29b6294-6146-4d38-bf0c-6bb3596670af
https://repository.udistrital.edu.co/items/f29b6294-6146-4d38-bf0c-6bb3596670af
https://rodin.uca.es/handle/10498/33000
https://doi.org/10.47197/retos.v0i24.34550
https://doi.org/10.22335/rlct.v11i3.991
https://educacion.gob.ec/wp-content/uploads/downloads/2017/04/Modelo-Nacional-Gestio%CC%81n-Atencio%CC%81n-Educativa-Hospitalaria-y-Domiciliaria-1.pdf
https://educacion.gob.ec/wp-content/uploads/downloads/2017/04/Modelo-Nacional-Gestio%CC%81n-Atencio%CC%81n-Educativa-Hospitalaria-y-Domiciliaria-1.pdf
https://educacion.gob.ec/wp-content/uploads/downloads/2017/04/Modelo-Nacional-Gestio%CC%81n-Atencio%CC%81n-Educativa-Hospitalaria-y-Domiciliaria-1.pdf

37

Novo-Martin, M. (2021). Matematicas en el Grado de Educacidén Infantil: la importancia del
juego y los materiales manipulativos. Edma 0-6: Educaciéon Matemdtica en la
Infancia, 10(2), 28-50. https://doi.org/10.24197 /edmain.2.2021.28-50

Ochoa, B. Sobrino, 0., & Lizasoain, A. (1999). Recursos materiales de la Pedagogia
Hospitalaria en Europa. Aula abierta, 26(74), 209-222.
https://reunido.uniovi.es/index.php/AA/issue/view/1026/116

Remon, C., & Manero, V. (2018). Idoneidad diddctica de los juegos de mesa como recurso para
la ensefianza y aprendizaje de las Matemadticas. [Tesis de Maestria, Universidad de
Zaragozal]. Repositorio Institucional ZAGUAN.
https://zaguan.unizar.es/record /77995

Salgado, C., & Castro, C. (2017). Disefio e implementacién de recursos didacticos en la clase
de matematicas para un aula hospitalaria. Acta Simposio de matemadticasy educacién
matemadtica, 3(2), 1-5. https://funes.uniandes.edu.co/wp-
content/uploads/tainacan-

items/32454 /1154049 /Salgado2016Disen25CC25830.pdf

Salgado, C., & Castro, C. (2018). Implementacion de recursos didacticos para la ensefianza
de las matematicas, una experiencia en un aula hospitalaria. En ].S. Perilla (Eds), La
educacion inclusiva. Una estrategia de transformacion social (pp. 241-264).
Universidad Sergio Arboleda.
https://repository.usergioarboleda.edu.co/bitstream/handle/11232 /1201 /Educa
ci%C3%B3n%?20inclusiva.pdf?sequence=5&isAllowed=y#page=242

Sanchez, R, Pérez, D., & Pérez, A. (2013). El cuento como recurso educativo. 3c Empresa:
investigacion y pensamiento critico, 2(4), 1-29.
https://3ciencias.com/articulos/articulo/el-cuento-como-recurso-educativo/

Unesco. (2017). Guia para asegurar la inclusién y la equidad en la educacién. UNESCO.
https://unesdoc.unesco.org/ark: /48223 /pf0000259592

Vallejo-Lépez, F. (2011). Las matematicas en el arte: su didactica. Revista Digital Ciencia y
Diddctica, 50, 73-83.

Authors

XIMENA PINOS-BENAVIDES obtained her Master's degree in Procedural Law with a
specialization in Criminal Law from the Indoamerica Technological University (Ecuador) in
2012. She obtained her Specialist degree in Procedural Law from the Indoamerica
Technological University (Ecuador) in 2009. She obtained her Advanced Diploma in
Procedural Law from the Indoamerica Technological University (Ecuador) in 2008. She
obtained her Advanced Specialist degree in Applied Geography from the Simén Bolivar
Andean University (Ecuador) in 2007. She obtained her Doctorate in Jurisprudence and
became a Lawyer at the Courts and Tribunals of the Republic from the Central University of
Ecuador (Ecuador) in 1997. She obtained her Bachelor of Science in Education as a
secondary school teacher specializing in History and Geography from the Central University
of Ecuador (Ecuador) in 1995. She is currently a professor in the Science Pedagogy program.
Experimental Mathematics and Computer Science from the Faculty of Philosophy, Letters
and Educational Sciences of the Central University of Ecuador. She is the author of several
books and published articles.

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

Revista Cdtedra, 8(2), pp- 19-37, July-December 2025. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v8i2.8433



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v8i2.8433
https://doi.org/10.24197/edmain.2.2021.28-50
https://reunido.uniovi.es/index.php/AA/issue/view/1026/116
https://zaguan.unizar.es/record/77995
https://funes.uniandes.edu.co/wp-content/uploads/tainacan-items/32454/1154049/Salgado2016Disen25CC2583o.pdf
https://funes.uniandes.edu.co/wp-content/uploads/tainacan-items/32454/1154049/Salgado2016Disen25CC2583o.pdf
https://funes.uniandes.edu.co/wp-content/uploads/tainacan-items/32454/1154049/Salgado2016Disen25CC2583o.pdf
https://repository.usergioarboleda.edu.co/bitstream/handle/11232/1201/Educaci%C3%B3n%20inclusiva.pdf?sequence=5&isAllowed=y#page=242
https://repository.usergioarboleda.edu.co/bitstream/handle/11232/1201/Educaci%C3%B3n%20inclusiva.pdf?sequence=5&isAllowed=y#page=242
https://3ciencias.com/articulos/articulo/el-cuento-como-recurso-educativo/
https://unesdoc.unesco.org/ark:/48223/pf0000259592

REVISTA

CATEDRA

An overview of the dimensions of availability
and accessibility of the right to education from
2014 to 2024

Una radiografia a las dimensiones de disponibilidad y
accesibilidad del derecho a la educacion desde el 2014 al
2024

Alex Lucio-Paredes

Universidad Central del Ecuador, Quito-Ecuador

Facultad de Filosofia, Letras y Ciencias de la Educacién, Carrera de Educcion Basica
aolucio@uce.edu.ec

https://orcid.org/0000-0002-1033-2688

Nadia Lucio-Paredes

Ministerio de Educacién, Quito-Ecuador

Unidad Educativa Consejo Provincial de Pichincha
nadia.lucio@educacion.gob.ec
https://orcid.org/0009-0002-7084-1828

(Received on: 19/02/2025; Accepted on: 27/03/2025; Final version received on: 04/07/2025)

Suggested citation: Lucio-Paredes, A. & Lucio-Paredes, N. (2025). An overview of the
dimensions of availability and accessibility of the right to education from 2014 to 2024.
Revista Cdtedra, 8(2), 38-54.

Abstract

One of the State's obligations is to effectively guarantee the right to education. This requires
state services through goods and services—both private and non-public. However, each
good or service satisfies a specific dimension of education. The guiding question of this
study is: Does the State satisfactorily guarantee the availability and accessibility of
education? This study is important because it allows us to uncover the status of educational
availability and accessibility through the analysis of the number of institutions and the gross
enrollment ratio from the 2013-2014 academic period to the 2023-2024 academic year. The

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

Revista Catedra, 8(2), pp. 38-54, July-December 2025. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v8i2.7911



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v8i2.7911
mailto:aolucio@uce.edu.ec
https://orcid.org/0000-0002-1033-2688
mailto:nadia.lucio@educacion.gob.ec
https://orcid.org/0009-0002-7084-1828

39

work adopts a mixed approach; the research design was the nested or embedded
concurrent dominant model because quantitative and qualitative data were collected
simultaneously. The paper concludes by stating that the State does not guarantee the right
to education in the availability dimension because the number of educational institutions
varies negatively between the years studied. In the 2013-2014 school year, there were
24,573 institutions, while in the 2023-2024 school year, there was a reduction equivalent
to 34% of the total number of educational establishments present in 2013-2014. In the
accessibility dimension, the State also fails to guarantee the right to education because the
enrollment rate decreased considerably at two points in time. In the 2015-2016 school year,
there was a reduction of 100,636 students. Then, in the 2020-2021 school year, there was a
decrease of 92,253 students. At both points in time, accessibility to the educational system
was affected for material, economic, and discrimination reasons.

Keywords
Accessibility, availability, education, educational institutions, educational enrollment.

Resumen

Un deber del Estado es garantizar efectivamente el derecho a la educacion. Para esto se
requiere de prestaciones estatales a través de bienes y servicios -propios e impropios-. Sin
embargo, cada bien o servicio satisface una dimensién especifica de la educacién. La
pregunta que guia este estudio es, ;el Estado garantiza satisfactoriamente la disponibilidad
y la accesibilidad de la educacién? El estudio es importante porque nos permite develar la
situaciéon de la disponibilidad y accesibilidad de la educacién a través del analisis del
numero de instituciones y la tasa bruta de matricula desde el periodo académico 2013-2014
hasta el 2023-2024. El trabajo tiene un enfoque mixto; el disefio de la investigacion fue el
anidado o incrustado concurrente de modelo dominante porque se recolectd
simultidneamente datos cuantitativos y cualitativos. El trabajo finaliza exponiendo que el
Estado no garantiza el derecho a la educacion en la dimensién de disponibilidad porque el
ndmero de instituciones educativas varia negativamente entre los afios estudiados. En el
2013-2014 hay 24573 instituciones, mientras que, al 2023-2024 existe una reduccion
equivalente al 34 % del total de establecimientos educativos presentes en el 2013-2014. En
la dimensidon de accesibilidad el Estado tampoco garantiza el derecho a la educacién porque
la tasa de matricula disminuye considerablemente en dos momentos. En el periodo lectivo
2015-2016 existe una reducciéon de 100636 estudiantes. Luego, en el periodo 2020-2021
existe una disminuciéon de 92253 estudiantes. En ambos momentos la accesibilidad al
sistema educativo se afecta por motivos materiales, econdmicos y, de discriminacion.

Palabras clave
Accesibilidad, disponibilidad, educacioén, instituciones educativas, matricula educativa.

1. Introduction

The explanation for the importance of guaranteeing the right to education is not unique.
However, both human capital theories and signaling theories agree in attributing to
education the ability to prepare students for their entry into the workforce and improve
their economic well-being (Castellar-Uribe, 2006; Kido-Cruz and Kido-Cruz, 2015). Other
positions, critical of the aforementioned, state that "education should not only assist in the
development of basic skills, but also in the development of a child's personality” (Ruiz-
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Muiioz, 2014, p. 3). We observe that the explanation of the purpose of education depends
on the theoretical perspective used for the analysis.

Although there are theoretical debates about its purposes, there is broad consensus on the
fundamental importance of education for the development of societies. In fact, its relevance
is such that it was enshrined as a human right in the 1948 UN Universal Declaration. This
recognition was furthered years later by the Committee on Economic, Social and Cultural
Rights, which in its General Comment No. 13 defined its four essential characteristics:
availability, accessibility, acceptability, and adaptability. This study will analyze the
dimensions of availability and accessibility of the right to education through educational
indicators that reflect the number of educational institutions and the gross enrollment rate
of the National Education System in public, municipal, fiscomisional, and private settings.

This research moves away from a fragmented view of the characteristics of education and
invites us to understand that there is an interrelationship between the characteristics of the
right to education. In this regard, some specialized literature has also distinguished between
educational indicators and indicators of the right to education. Consequently, this paper
attempts to overcome this limitation by establishing the relationship between educational
indicators and dimensions of the right, considering that educational indicators "allow us to
demonstrate the extent to which the State fulfills its obligations to respect, protect, and
promote the right to education” (Pérez, 2015, p. 92). In this sense, the educational indicator
that shows the number of institutions allows us to understand the right in its dimension of
availability; while the educational indicator of the gross enrollment rate allows us to
approach the dimension of accessibility.

This paper analyzes the percentages of educational institutions and the gross enrollment
rate of the National Education System from the 2013-2014 school year to the 2023-2024
school year to evaluate compliance with state obligations to guarantee the effectiveness of
the right to education in the dimensions of availability and accessibility. The paper begins
with the question: Does the State satisfactorily guarantee the availability and accessibility
of education? The purpose of this study is to describe the state of the right to education in
terms of availability and accessibility by analyzing the number of educational institutions
and the gross enrollment rate in the National Education System between the 2013-2014 and
2023-2024 school years.

The article consists of six sections. The first section provides an introduction, and the second
presents a literature review. The third section presents the methodology, while the fourth
section presents the results and a discussion. The fifth section presents the study's
conclusions.

2. Literature review

2.1 Approximation and distinction of human rights

For Marin, human dignity is the fundamental value of human rights. However, the definition
and characterization of the concept of human dignity is difficult to address because it is a
diffuse notion that requires multiple disciplines for its explanation. Although the notion of
dignity emerged during the transition from the Middle Ages to the modern age and was
reinforced by the natural law theory of law, the positivization of human rights is the work
of international intergovernmental organizations in the exercise of the renewed post-war
international law (Marin, 2007, p. 3).
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Reviewing some of the prominent doctrine, we can affirm that human rights are
"supranational rights that apply and are validated for all without distinction, and they are
above any particular legal system" (Rodriguez and Garcia, 2019, p. 1602). Human rights,
unlike constitutional rights, “have universal validity; they are attributed equally to all
people in the world. To this extent, they take priority over positive law, as they represent a
measure of the latter's legitimacy” (Borowski, 2003, p. 31).

Since 1948, a comprehensive international legal framework has been developed to
recognize, protect, and promote the right to education (Right to Education Initiative, 2015).
The cornerstone of this framework is the Universal Declaration of Human Rights, which was
not only the first instrument to recognize education as a right but also established it as a
fundamental means for respecting other human rights. This framework was subsequently
strengthened by the International Covenant on Economic, Social and Cultural Rights,
adopted by the UN General Assembly in 1966. To monitor the implementation of this
Covenant, the Committee on Economic, Social and Cultural Rights was established in 1985.
Its establishment was formalized by Resolution 1985/17 of the United Nations Economic
and Social Council (ECOSOC).

In 1999, the Committee on Economic, Social and Cultural Rights adopted General Comment
No. 13. General Comment No. 13 states that the right to education in all its forms and levels
must have four characteristics or dimensions. The Royal Spanish Academy (RAE) defines a
characteristic as "a quality that gives character or serves to distinguish someone or
something from their peers" (RAE, 2014). However, the characteristics that the Committee
assigns to education should not be considered the only qualities that exclude others, but
rather as reference frameworks for States parties to the Covenant to more effectively fulfill
their obligations regarding the right to education. Taking General Comment No. 13 as a
reference, the characteristics or dimensions of the right to education are availability,
accessibility, acceptability, and adaptability. 2.2 Structure of the Right to Education

Our Constitution places education in the catalog of rights to good living. Drawing a parallel
with other forms of classification, the rights to good living are equivalent to second-
generation rights, also classified as Economic, Social, and Cultural Rights (ESCR) or rights to
something. Professor Robert Alexy explains the structure of rights to something. In this
regard, the author argues that "the right to something can be conceived as a triadic
relationship whose first member is the bearer or holder of the right (a), its second member
is the recipient of the right (b), and its third member is the object of the right (G)" (1993, p.
187).

The obligation of the right to something will always consist of an action on the part of the
recipient. This allows us to classify rights to something into rights to negative actions and
rights to positive actions. Within the rights to positive actions, we specifically find rights to
benefits (Alexy, 1993, p. 196). The right to education is guaranteed through positive and
negative actions; however, in this paper, we will only address the positive actions that the
State must take to ensure the availability and accessibility of the right to education.
Following the proposed structure, the holder of the right to education is the human being.
The recipient is the State, primarily through the Ministry of Education, but not exclusively.
The obligation consists of the positive action inherent in the provision of public goods and
services to guarantee coverage, access, and other obligations that are not the subject of this

paper.
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2.2 Structure of the Right to Education.

Our Constitution places education in the catalog of rights to good living. Drawing a parallel
with other forms of classification, the rights to good living are equivalent to second-
generation rights, also classified as Economic, Social, and Cultural Rights (ESCR) or rights to
something. Professor Robert Alexy explains the structure of rights to something. In this
regard, the author argues that "the right to something can be conceived as a triadic
relationship whose first member is the bearer or holder of the right (a), its second member
is the recipient of the right (b), and its third member is the object of the right (G)" (1993, p.
187).

The obligation of the right to something will always consist of an action on the part of the
recipient. This allows us to classify rights to something into rights to negative actions and
rights to positive actions. Within the rights to positive actions, we specifically find rights to
benefits (Alexy, 1993, p. 196). The right to education is guaranteed through positive and
negative actions; however, in this paper, we will only address the positive actions that the
State must take to ensure the availability and accessibility of the right to education.
Following the proposed structure, the holder of the right to education is the human being.
The recipient is the State, primarily through the Ministry of Education, but not exclusively.
The obligation consists of the positive action inherent in the provision of public goods and
services to guarantee coverage, access, and other obligations that are not the subject of this

paper.

2.3 National Education System

The 2008 Ecuadorian Constitution establishes that the National Education System (SNE) is
composed of educational levels, modalities, and supports, as well as the institutions,
policies, plans, programs, services, resources, and actors of the educational process (Art.
344). An educational modality refers to "the specific way of offering an educational service
in relation to administrative procedures, learning strategies, and teaching aids" (Barroso,
2006, p. 6). The SNE modalities are formal education and non-formal education. Formal
education is classified into three levels. The levels that comprise formal education are early
childhood education, basic general education, and high school. The school enrollment age
for the first level starts at 3 years old and ends at 5 years old. The theoretical enrollment
age for basic education starts at 5 years old and ends at 14 years old. For high school,
however, the schooling age begins at 15 and ends at 17 years of age. Comparing our
classification of educational levels with the reference framework developed by the United
Nations Educational, Scientific and Cultural Organization (UNESCO) in its International
Standard Classification of Education (ISCED 2011), the initial level corresponds to ISCED
Level 0 — Early Childhood Education; the basic education level corresponds to ISCED Level
1 - Primary Education and ISCED Level 2 - Lower Secondary Education; while high school
corresponds to ISCED Level 3 — Upper Secondary Education (UNESCO Institute for Statistics
(UIS), 2013, pp. 27-61).

Each level can be present in different educational levels. For Silva-Beltran et al. (2005),
educational level,

[t summarizes all the resources allocated by the country to the
maintenance of educational services and can be divided into two sources:
public resources administered by the government and those directly
contributed by individuals to pay for their children's schooling (p. 240).
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In Ecuador, there are four pillars that define the legal nature of an institution, which may be
a public, municipal, fiscomisional, or private educational establishment. Beyond the legal
nature of the educational institution, the LOEI mandates that no establishment shall be for-
profit. However, this provision is far from being fulfilled and is therefore an open discussion
that leads us to the commercialization of education and its privatization, but which is not
the subject of this work.

2.4 State duties and the right to education

From a normative perspective, Ecuador is a constitutional state with duties, not rights
(Judgment No. 282-13-]JP/19, 2019). The state's duties can be "positive or negative
obligations" (Ferrajoli, 2013, p. 558). The Ecuadorian state's highest duty is to "guarantee,
without any discrimination, the effective enjoyment of the rights established in the
Constitution and in international instruments, particularly education” (Constitution of the
Republic of Ecuador, 2008, Art. 3, No. 1). The reasons that give meaning to the Constitution's
prescriptions for the state are rooted in philosophical and political foundations. For
Professor Cortés, the constitutional state rests on the theses of social liberalism, which is
characterized by endowing the state with the function of "protecting the vital needs of
people through their recognition as fundamental human rights and by establishing a system
of guarantees that includes prohibitions of harm (negative) and obligations to provide
services (positive)" (2012, p. 191). In contrast, for Ramiro Avila, the foundation of the
constitutional state is distributive egalitarianism, which is characterized by its emphasis on
a collective and supportive human being, entitled to multiple rights necessary for individual
and social life, particularly economic and social rights (2025, p. 6). Both positions are
complementary. They recognize that the role of the constitutional state is to guarantee
rights; however, to achieve this goal, the state has a set of positive obligations that it must
fulfill.

Professor Luigi Ferrajoli (2013), based on a formal legal systematization, indicates that all
rights are expectations, although not all expectations contemplate the same correlations
and obligations. For example, following the liberal classification of rights, freedom rights
such as privacy entail negative expectations of non-injury, consisting of no impediment or
disturbance to the exercise of the right. Meanwhile, economic, social, and cultural rights
such as education entail positive expectations of provision, consisting of the action of the
obligated party to guarantee the right (pp. 144-145). However, each right requires, to a
different extent, both negative and positive expectations for its fulfillment.

For the right to education to be effective, the State must develop a complex system of
negative and positive guarantees. Positive guarantees are "the obligations corresponding to
positive expectations” (Ferrajoli, 2006, p. 25). In this case, they are the actions that the State
must adopt to make the right to education effective. But we must remember that guarantees
are not implemented in the abstract, but rather are materialized through public goods and
services, whether their own or improper.

According to our Constitution (2008), the State promotes and guarantees the right to
education through the National Education System and the Higher Education System (Art.
343 and 350). It is interesting how the constituent, when drafting the regulations relating
to the S.N.E. and S.E.S., appears to have done so under the conception of Niklas Luhmann's
systems theory, which understands society as a complex social system that, given its
complexity, requires subsystems, each of which "observes society from its own function”
(Urteaga, 2009, p. 308). If we analyze the purposes that the constituent attributed to each
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system, we can identify that it falls within Luhmann's conceptions of the educational system,
this function being the:

The transformation of individual psychic systems so that they are capable
of participating in any form of communication. It becomes necessary for
society when socialization fails to ensure appropriate behavior. The
peculiarity of the educational system, therefore, is that its effects
manifest themselves, unlike other functional subsystems, outside the
social system (Urteaga, 2009, p. 310).

The right to education at the initial, basic, and high school levels is guaranteed through the
goods and services offered by the National Education System. The purpose of this system is
to develop the individual and collective capacities and potential of the population. Finally,
the National Education System must be coordinated with the Higher Education System, the
Health System, the Economic and Social Inclusion System, and other systems.

The right to education, as a positive expectation of action, is effective through the provision
of goods and services. In this sense, the Constitution of the Republic of Ecuador (2008)
recognizes and guarantees to people "the right to access quality public and private goods
and services, with efficiency, effectiveness, and fair treatment, as well as to receive adequate
and truthful information about their content and characteristics" (Art. 66, No. 25).
According to the doctrine of Administrative Law, the concept of public service is defined as:

Any technical activity intended to satisfy, in a uniform and continuous
manner, a need of a general nature, subject to a mutable legal regime that
is exorbitant to ordinary law, either through public administration or
through individuals empowered to do so by the competent authority, for
the indiscriminate benefit of all persons (Fernandez, 2010, p. 14).

If the service is provided directly by the State or by a private entity under delegation,
concession, or other legal entity, the service is called a public service. Conversely, if the
service is provided neither by the State nor by a private entity under delegation, but said
activity satisfies a general need, the service is called an improper public service. Based on
the proposed division, education will always be guaranteed through public services, even
more so since the Constitution of the Republic of Ecuador (2008) stipulates that education
"shall respond to the public interest and shall not be at the service of individual and
corporate interests" (Art. 26). However, with the advent of neoliberalism and the theory of
contestable markets, the notion of a public service mutated due to "voices that raised the
need to deregulate the providers of such services and subject them to the rules of a
competitive market" (Rozas and Hantke, 2013, p. 20).

In the country, neoliberal policies began to be implemented from 1981 until 2007. This
period was characterized by economic stabilization through monetary policy, fiscal policy,
and trade policy, and a drastic reduction in public investment. Since the country's fiscal
policy during this period was primarily oriented toward meeting international credit
obligations rather than financing public goods and services, the consequence was a drastic
reduction in state participation in social policy, resulting in political, economic, and social
instability.

Salgado (2008) reviews Ecuador's constitutional history and argues that "the idea of
convening a constituent assembly has always been present, especially when political and
institutional problems appear to have no other solution because the facts exceed the legal
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framework" (p. 205). Consequently, the constitutional process that began on April 15 with
the entry referendum was a space for discussion, confrontation, and agreement among
representatives of the various political forces and social movements of the time, who
expressed their views and interests in the Fundamental Law. In this regard, the 2008
Constitution, for example, recognizes and guarantees free education up to the third level,
creates the National Education System, establishes financing rules for said system, and
generally prescribes the obligations of the State to guarantee the right to education. The
Ecuadorian State, by constitutional mandate, has the ultimate duty to guarantee the right to
education, which is possible through the provision of public goods and services.

2.5 Dimensions of the right to education

From a prescriptive perspective, education as a right has a triple nature: it is simultaneously
a constitutional right, a fundamental right, and a human right. General Comment No. 13
established that the characteristics of the right to education are availability, accessibility,
acceptability, and adaptability. Availability implies that “there must be sufficient
educational institutions and programs available.” (Committee on Economic, Social and
Cultural Rights, 1999, p. 3). Other authors equate availability with affordability, defining it
as the obligation of States to “ensure that free and compulsory education is available for all
children of primary school age” (Tomasevski, 2008, p. 350). Using an overly simplistic
analogy, availability is also equivalent to the coverage of educational institutions provided
by the National Education System.

Accessibility means that “educational institutions and programs must be accessible to all,
without discrimination” (Committee on Economic, Social and Cultural Rights, 1999, p. 3).
No one should be left out of the education system. Accessibility guarantees entry to the
system without discrimination, and affirmative action policies promote access for people
belonging to historically excluded groups. However, Observation No. 13 itself has stated
that the dimension of full accessibility without restriction is applicable only up to secondary
education—following the national typology, full accessibility is up to high school. The
Constituent Assembly incorporated the accessibility component and enshrined it in the
Constitution of the Republic of Ecuador (2008), which provides that “Universal access,
permanence, mobility, and graduation shall be guaranteed without discrimination, and
compulsory education at the initial, basic, and high school levels or their equivalent” (Art.
28).

Accessibility involves “ensuring that everyone within a jurisdiction has the opportunity to
participate in educational processes without being discriminated against or excluded”
(Koster, 2016, p. 37). Ensuring accessibility entails overcoming the barriers that impede
entry into the National Education System. Accessibility consists of three subdimensions: 1)
non-discrimination; 2) material accessibility; 3) economic accessibility. The three
subdimensions are interrelated.

The subdimension of non-discrimination implies that entry into the National Education
System must be open to all, with emphasis on groups that have historically been
discriminated against. Therefore, no one can be prevented from accessing the Education
System due to a suspicious status. To eliminate factors that promote discrimination in
access, the State must act immediately; these actions are not implemented gradually nor are
they subject to the availability of government resources.

Material accessibility involves overcoming the geographical and technological barriers that
hinder entry into the System. For example, no one should be excluded from the National
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Education System (SNE) because they live in a rural area of the country or because they lack
internet service. Economic accessibility ensures that no one is excluded from the education
system due to economic vulnerability. Consequently, the State must implement free
education. General Observation No. 13 clarifies that it is the State's obligation to guarantee
free primary education and gradually implement free education up to third level. In
Ecuador, based on the struggles and tensions among social movements focused on
defending education, the 2008 Constitution recognized and guaranteed free education up
to third level.

The acceptability of education implies that “the form and substance of education, including
curricula and teaching methods, must be acceptable (e.g., relevant, culturally appropriate,
and of good quality) to students and, where appropriate, parents” (Committee on Economic,
Social and Cultural Rights, 1999, p. 3). The acceptability of education is often associated with
the criterion of educational quality, and at the same time, educational quality is attempted
to be measured through the number of students passing; however, this position is restricted
because acceptability “implies a new design of education, based on the human rights of all
the main actors: students, their parents, and teaching staff” (Tomasevski, 2008, p. 374).

The adaptability of education means that it “must have the flexibility to adapt to the needs
of changing societies and communities and to respond to the needs of learners in diverse
cultural and social contexts” (Committee on Economic, Social and Cultural Rights, 1999, p.
3). Therefore, institutions, regardless of their funding source, "have the obligation to
educate students, taking into account the unique context of each student in order to
maximize their learning, without their social environment affecting their cognitive
development” (Constitutional Court of Ecuador, 2024, p. 50). The constituent adopted the
adaptability criterion and established it in Articles 27 and 28 of the Constitution.

In short, adaptability entails recognizing the diversity of the members of the National
Education System and implementing the necessary guarantees so that all, taking into
account their diversity, can effectively exercise their rights in the SNE. To guarantee the
effective enjoyment of the right to education, the articulated exercise of all dimensions of
the right must be promoted. However, measuring the degree of satisfaction of the right
implies rethinking and overcoming the segmented vision that marks a clear distinction
between educational indicators and indicators of the right to education. Tomasevski has
proposed the 4As (affordability or availability, accessibility, availability, acceptability) as
indicators of the right to education (2008, pp. 349-350), while the Committee on Economic,
Social and Cultural Rights has used the 4As as dimensions of the right to education; on the
other hand, the Organization of American States (OAS) (2015) has constructed “a model
composed of quantitative indicators and qualitative progress indicators, organized
according to three types of indicators: structural, process, and results; organized under
three conceptual categories” (p. 19).

To measure the right to education and other ESCR, we observe that there is no single
proposal to understand, evaluate, or measure the dimensions of the right to education.
There are several ways. However, we believe that we can analyze availability through the
number of educational institutions, and we can evaluate accessibility through the
enrollment rate.

Analyzing the number of enrolled students through the Gross Enrollment Ratio allows us to
briefly address access to education. The Gross Enrollment Ratio Enrollment rate
(hereinafter GER) is the "number of students enrolled in a given level of education,
regardless of age, expressed as a percentage of the population of the theoretical age group
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corresponding to that level of education” (UNESCO Institute for Statistics, 2009, p. 7).
Through the Gross Enrollment Rate we can quantify the access of people to the National
Education System. The GER is obtained by dividing the total number of students enrolled in
the National Education System by the total population that is of the official age to integrate
the National Education System, the result of the division is multiplied by one hundred.

3. Methods and materials

The work adopted a mixed-method approach. The research design was based on the
dominant concurrent embedded model because quantitative and qualitative data were
collected simultaneously (Hernandez et al. 2014, pp. 560-561). The information review was
conducted using official documents from the Ministry of Education and specialized
literature on the topic. Based on educational indicators such as the number of educational
institutions and the Gross Enrollment Rate, the dimensions of availability and accessibility
of the right to education were analyzed. This work describes the status of availability and
accessibility of the right to education in Ecuador from the 2013-2014 academic period to
the 2023-2024 academic period.

4. Results
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Figure 1: Historical number of educational institutions in Ecuador. Adapted from: (Ministry of Education,
2024)

Inthe 2013-2014 school year, there were 24,573 institutions, while in the 2023-2024 school
year, there were 16,140 institutions. Therefore, from the first year analyzed to the last year,
there was a decrease of 8,433 institutions, equivalent to 34% of the total number of
educational establishments. In the 2015-2016 school year, there was an abrupt change in
the number of educational establishments, remaining at 18,625; since that year, the decline
has been stable. In the years 2022-2023, the lowest number of educational institutions will
be recorded, reaching 15,997 establishments.

The distribution of educational institutions according to support could be summarized as
"the number of educational institutions with fiscal support historically represents more
than 70% compared to other supports, private around 20%, fiscomisional 4% and
municipal 1%." (Ministry of Education, 2024, p. 27). In the years 2013-2014 the number of
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institutions with municipal support was 283, fiscomisional support 979, private support
5024; fiscal support 18287, however, after ten years, that is, for the 2023-2024 school year,
the number of institutions is: municipal support 112, fiscomisional support 617, private
support 3022, fiscal support 12389. Therefore, after ten years, in municipal support there
is a decrease of 60.42%, in fiscomisional support there is a reduction of 39.90%, in private
support it decreased by 39.84% and in fiscal support it decreased by 32.25%. The
educational support that has the greatest decrease in educational establishments is the
municipal one, while the support with the smallest reduction is the fiscal one.

Inthe 2013-2014 school year, of the 24,573 institutions, 13,815 were located in urban areas,
while 10,758 were in rural areas. This means that of the 100% of institutions, 43.77% were
located in rural areas and 56.22% in urban areas. In contrast, for the years 2023-2024, there
were 16,140, distributed: 7,477 in rural areas and 8,663 in urban areas. This means that
during these years, 46.22% of the institutions were located in rural areas and 53.67% in
urban areas. Comparing the first school year (2013-2014) with the last school year (2023-
2024), there was a 2.5% decrease in urban establishments, while establishments in rural
areas increased by 2.5%.

During the period analyzed, there was a quantitative decline in the number of educational
establishments. The number of institutions is directly related to the dimension of
availability. At first glance, the decrease in establishments would affect availability and,
therefore, there is a regression of the right to education. However, the regression of the right
to education is not only defined by the decrease in institutions, unless this decrease affects
other dimensions of the right, such as the accessibility and quality of education.
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Figure 2: SNE gross enrollment rate. Adapted from: (Ministry of Education, 2024)

Analyzing enrollment numbers using the Gross Enrollment Ratio (GER) provides a brief
overview of access to education. The gross enrollment ratio (GER) is the "number of
students enrolled in a given level of education, regardless of age, expressed as a percentage
of the population in the theoretical age group corresponding to that level of education”
(UNESCO Institute for Statistics (UIS), 2013, p. 10). Using the GER, we can quantify people's
access to the National Education System. The GER is obtained by dividing the total number

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

Revista Cdtedra, 8(2), pp- 38-54, July-December 2025. e-ISSN: 2631-2875
https://doi.org/10.29166/catedra.v8i2.7911



https://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.29166/catedra.v8i2.7911

49

of students enrolled in the National Education System by the total population of the official
age to join the National Education System, and multiplying the result by one hundred.

The Gross Enrollment Ratio (GER) decreased from 2014 to 2024. In the 2013-2014 school
year, the GER was 92.32%. In the 2014-2015 school year, the GER reached its highest
percentage in the last ten years, with 95.99% of enrollment. However, after that year, the
GER began to decline, reaching 88.39% in the 2020-2021 school year, the year in which the
state of emergency was declared due to the COVID-19 pandemic. The Ministry of Education
attributed the decline in the GER in 2020-2021 to the COVID-19 pandemic, although, as we
can see, the decline has been sustained since 2016. In the 2021-2022 and 2022-2023 cycles,

there is a very slight recovery in student enrollment compared to the lowest year of the
GER; however, in 2023-2024, the GER falls again.

2023 - 2024
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2021-2022
2020 - 2021
2019 -2020
2018 - 2019
2017 -2018
2016 -2017
2015-2016
2014 - 2015
2013 -2014
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2014 2015 2016 2017 2018 | 2019 2020 2021 2022 2023 2024
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Figure 3: Students by support. Adapted from: (Ministry of Education 2024, p. 50)

In the 2013-2014 school year, enrollment distributed by educational support system shows
that 71% corresponds to fiscal support, followed by 21.14% to private support, 6.02% to
fiscomisional support, and 1.10% to municipal support. For the years 2023-2024, the total
enrollment is distributed as follows: 74.56% to fiscal support, 18.68% to private support,
5.98% to fiscomisional support, and 0.78% to municipal support. The largest percentage of
enrollment is distributed between fiscal and private support systems. Since 2013-2014, the
percentage of students enrolled in public support has grown slightly and steadily, reaching
74% in the 2016-2017 school year. It then dropped to 73%, where it remained stable and
with minimal variations until the 2019-2020 period.

Beginning in the 2020-2021 school year, the percentage of students enrolled has seen a
positive change compared to previous years, reaching 76.42%. Private support in 2013-
2014 recorded its highest percentage at 21.14%. The percentage of students enrolled
subsequently declined, reaching its lowest point in 2021-2022 at 16.06%. In 2021-2022,
there was a significant change in both fiscal and private support. There is a migration of
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students from private support to fiscal support. This phenomenon can be answered by the
data from the 2021 National Employment, Unemployment, and Underemployment Survey
(ENEMDU), which states that "As of December 2021, national poverty stood at 27.7% and
extreme poverty at 10.5%. In urban areas, poverty reached 20.8% and extreme poverty at
5.9%. Finally, in rural areas, poverty reached 42.4% and extreme poverty at 20.3%."
(National Institute of Statistics and Census (INEC), 2021, p. 8). We can observe that poverty
increased, people lost purchasing power to access goods and services, and one
manifestation of this phenomenon is the migration from private support to fiscal support.
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Figure 4: Evolution of enrollment at the national level. Adapted from: (Ministry of Education, 2024, p. 47).

In the 2013-2014 school year, 4,560,138 students were enrolled in the National Education
System, while in the 2023-2024 school year, 4,202,798 were enrolled. The highest
enrollment rate was 4,728,582 in the 2014-2015 school year, while the lowest rate was
recorded in the 2023-2024 school year. Comparing the school year with the highest
enrollment rate to the school year with the lowest enrollment rate, there is an 11% decrease
in students. Analyzing all the years studied, there are two significant negative variations.
The first occurs between the years 2014-2015 and 2015-2016, where there is a decrease of
100,636 students. The decrease coincides with the reduction in the number of educational
institutions as a result of the closure of one- and two-teacher schools.

The second negative variation occurred between the 2019-2020 and 2020-2021 school
years, where there was a decrease of 92,253 students, marking the year with the greatest
decline in the enrollment rate. This information is corroborated by the work carried out by
the United Nations Children's Fund (UNICEF), where the results indicated that in 2021 in
Ecuador, "around 90,000 students are already outside the education system and around
15% of students report not having had regular contact with their teachers in the last two
weeks" (UNICEF, 2021, p. 4). The GER decreased dramatically in 2020-2021 due to the
social and economic impacts derived from the global health crisis.

During this period, unemployment and rising poverty caused 3% of students to migrate
from the private system to the public system. There are several justified criticisms of state
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responses for being late and ineffective in ensuring student retention during the pandemic.
However, fiscal support made it possible to guarantee the right to education for some—but
not all—children and adolescents whose legal guardians lost the purchasing power to pay
for private education. However, more than 90,000 children were ultimately excluded by an
education system that failed to provide timely responses. However, as of 2023-2024, 4.1%
of children and adolescents do not have access to education. Therefore, there is a further
decline in the number of enrolled students, which opens the need to address the underlying
causes, possibly due to the increase in migration of Ecuadorians due to the growing
economic and security crisis.

The State has not guaranteed access to education, and the dropout rate from the education
system is profound at two points in time. In 2015-2016, full access was hindered by
geographical reasons (material accessibility) and economic conditions (economic
accessibility). However, in 2020-2021, full access was hindered by material reasons—the
digital divide—derived from economic and social issues (economic accessibility).

5. Conclusions

The State does not guarantee the right to education in terms of availability. The number of
educational institutions varies negatively. In the 2013-2014 school year, there were 24,573
institutions, while in the 2023-2024 school year, there were 16,140 institutions. Therefore,
in the last school year analyzed, there was a reduction equivalent to 34% of the total number
of educational establishments presentin 2013-2014.

The State does not guarantee the right to education in terms of accessibility. The enrollment
rate dropped considerably at two points. In the 2015-2016 school year, there was a
decrease of 100,636 students who did not enroll. The decrease coincides with the reduction
in the number of educational institutions resulting from the closure of one-teacher and two-
teacher schools. Then, in the 2020-2021 period, there was a decrease of 92,253 students,
coinciding with the increase in poverty and unemployment due to the COVID-19 pandemic.
At both times, accessibility to the education system was affected in the dimensions of
material accessibility (geographical and digital reasons) and economic accessibility (scarce
economic resources to access goods and services) and non-discrimination.

In the 2023-2024 school year, there was again a drop in the number of enrolled students.
This coincides with the increase in migration, with 2023 being the year with the highest
number of people who did not return to the country and 2024 the year with the second
highest numbers. In future research, the challenge is to establish cause-and-effect
relationships between the aforementioned factors to determine whether they have led to
the regression of the right to education. Possible causes include the closure of single- and
two-teacher educational institutions, the increase in unemployment and poverty, and the
migration of Ecuadorians for security and economic reasons.
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Abstract

This article analyzes the relevance of implementing the prioritized curriculum in the
teaching and learning of mathematics among second-year science baccalaureate students
during the 2023-2024 academic year. This article focuses on the development of
communication, mathematical, digital, and socioemotional competencies, as defined by the
Ministry of Education. This research, based on teachers' perceptions of their classes and
their use of the mathematics textbook provided to students, focuses on qualitative and
quantitative approaches. The research combines documentary analysis with a field study,
conducting surveys with teachers from 22 educational institutions in Quito. A worksheet
was used for text analysis. The results show a high level of contextualization and relevance
in the implementation of the curriculum, as well as a significant promotion of mathematical
and socioemotional competencies. However, the development of digital competencies
shows a medium level of integration. Regarding the text analysis, it was determined that the
limit of a function is not studied. It is concluded that, although there is an effort to
incorporate these competencies into the teaching-learning process, it is necessary to
strengthen training in the use of digital tools and improve textbooks to ensure more
effective implementation of the prioritized curriculum.

Keywords

Communicational competencies, digital competencies, mathematical competencies, socio-
emotional competencies, prioritized curriculum.

Resumen

El presente articulo analiza la pertinencia de la aplicacién del curriculo priorizado en la
enseflanza y aprendizaje de las matematicas en estudiantes de segundo afio de bachillerato
en Ciencias durante el afio lectivo 2023-2024, con énfasis en el desarrollo de competencias
comunicacionales, matematicas, digitales y socioemocionales, definidas por el Ministerio de
Educacién, con base en la percepcidn de los docentes en el desarrollo de sus clases y en la
utilizacion del texto de Matematica entregado a los estudiantes. La investigacion, de enfoque
cualitativo y cuantitativo, combina el analisis documental con un estudio de campo, a través
delaaplicacién de encuestas a docentes de 22 instituciones educativas de la ciudad de Quito
y para el andlisis del texto se empled una ficha de analisis de contenido. Los resultados
evidencian un alto nivel de contextualizacién y pertinencia en la implementacién del
curriculo, asi como un fomento significativo de las competencias matematicas y
socioemocionales. No obstante, el desarrollo de competencias digitales presenta un nivel
medio de integracion. En cuanto al anélisis del texto se determiné que no se estudia el limite
de una funcién. Se concluye que, aunque existe un esfuerzo por incorporar estas
competencias en el proceso de ensefianza-aprendizaje, es necesario fortalecer la formacion
en el uso de herramientas digitales y mejorar los libros de texto para garantizar una
implementacién mas efectiva del curriculo priorizado.

Palabras clave

Competencias comunicacionales, competencias digitales, competencias matematicas,
competencias socioemocionales, curriculo priorizado.

1. Introduction

The education system faces global challenges, including the need to adapt education to
technological advances, constant social change, and the inclusion of universal values that
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promote peace and coexistence (Delors, 1996). Furthermore, the education system must
shift from a traditional approach based on the accumulation of knowledge to one that
fosters the development of skills, as proposed by various studies on curricular
modernization (Castillo and Gamboa, 2012; Egido, 2022). In this context, mathematics
education also faces significant difficulties, especially in the teaching of abstract concepts
such as the limit of a function. This concept, fundamental to differential and integral
calculus, presents cognitive and emotional barriers that hinder its learning (Blazquez and
Ortega, 2000; Socas, 2007). In Ecuador, for example, PISA assessment results have shown
low performance in mathematics, underscoring the need for a change in pedagogical
methods and teaching curricula to improve educational outcomes (El Comercio, 2018;
OECD, 2023).

This article stems from a thesis whose objective was to analyze the relevance of the
prioritized mathematics curriculum, with an emphasis on communication, mathematical,
digital, and socio-emotional skills, among second-year science students during the 2023-
2024 school year. It also seeks to evaluate teachers' perceptions of the relevance and
contextualization of this curriculum in their classes. To this end, the following research
questions have been posed:

e What is teachers' perception of the implementation of the prioritized curriculum in
relation to communication, mathematical, digital, and socio-emotional
competencies with second-year high school students in the context of mathematics
learning?

e How do teachers perceive the relevance and contextualization of the prioritized
curriculum in their mathematics classes?

e  What methodology should be used to evaluate the concept of the limit of a function
in the mathematics textbook for second-year high school students based on the
Ministry of Education's communication, mathematical, digital, and socio-emotional
competencies?

This study is not only relevant for students and teachers but also has practical value, as it
seeks to generate proposals that improve the learning of key concepts in mathematics, such
as limits, which are fundamental to the exact sciences and other areas such as physics,
engineering, and economics. The research also contributed to the continuing education of
teachers, enabling them to implement teaching activities and improve their performance in
the classroom.

The structure of this document is as follows: introduction, theoretical foundation, design of
this research (approach, types, and level of research), data collection techniques and
instruments, validity and reliability of the instruments, analysis and discussion of results.
And finally, conclusions summarizing the findings obtained.

2. Theoretical foundation

2.1 Ecuadorian educational model

Ecuador's educational model is a "set of principles and approaches that guide the
implementation of teaching and learning processes, based on a contextualized and flexible
educational offering, to improve educational quality” (Ministry of Education, 20233, p. 4). It
is also considered "a framework that clarifies the meaning and paradigm of education;
however, it allows institutions to generate innovative, relevant, and meaningful educational
actions for their stakeholders" (Ministry of Education, 2023b, p. 5). The term "protagonists”
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refers to the students who interact inside and outside the educational institution with their
teachers, peers, authorities, and families. These interactions "return to individuals the
ability to discover, explore, inquire, and learn from one another through collaboration,
cooperation, and the relationships established between stakeholders" (Ministry of
Education, 2023b, p. 8). This model has a constructivist approach in which students are the
permanent builders of their own knowledge through interaction with their family, social,
and cultural environment. To achieve this, students must actively participate in their
learning, developing critical and problem-solving skills by working in teams (Ministry of
Education, 2023b, p. 10).

2.2 Educational quality

For the Ministry of Education of our country, educational quality allows for the co-
responsible participation of the entire educational community, the autonomy of school
management, and the relevance and flexibility in learning for the comprehensive training of
competent citizens who achieve their life plans and contribute to the development of
society, based on democratic, sustainable, equitable, and inclusive practices (2023b, p. 9).
From this definition, it can be highlighted that the quality of education, in addition to
focusing on students' academic achievements, also focuses on forming their values,
emotions, attitudes, and skills to face the challenges of society. It is important to emphasize
that the quality of education is an object in constant change and improvement; therefore, it
requires adaptation as the needs and challenges of society evolve (Ministry of Education,
2023b, p. 9).

2.2.1 Relevance

The relevance of education implies that it must be meaningful to all people, regardless of
their social or cultural context, abilities, and interests. This way, everyone can embrace the
content of culture, both global and local, and develop themselves as subjects in society,
developing their autonomy, self-governance, freedom, and identity (Blanco et al., 2008, p.
13). Along these same lines, for the Ecuadorian Ministry of Education, relevance in
education constitutes one of the characteristics that the Organic Law on Intercultural
Education attributes to the concept of educational quality. It is, therefore, a principle of
education that seeks to ensure the quality of the educational process received by students,
guaranteeing "an education that responds to the needs of their social, natural, and cultural
environment at the local, national, and global levels" (Organic Law on Intercultural
Education, 2015). “For the educational offer to be relevant, the curriculum and teaching
methods must be flexible to adapt to the needs and characteristics of the students and the
diverse social and cultural contexts” (Blanco et al., 2008, p. 13).

2.3 Ecuadorian curriculum

A curriculum is an educational project of each country with the aim of promoting the
development and socialization of a new generation. The curriculum ensures the minimum
conditions necessary to maintain continuity and coherence in the realization of pedagogical
intentions, guaranteeing quality teaching and supporting the learning process (Ministry of
Education, 2016, p. 4). “A curriculum is a document that guides and directs the learning
process. Its content includes the knowledge, skills, and attitudes that the student is expected
to learn at each stage of their educational path” (Ministry of Education, 2021, p. 5).

2.4 Prioritized curriculum with emphasis on competencies

The prioritized curriculum with an emphasis on communication, mathematical, digital, and
socio-emotional skills is a document created with the aim of providing a quality education
that adapts to the reality and needs of each educational institution and each student after
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the Covid-19 pandemic. Applying these skills helps provide a quality education and
contributes to the comprehensive development of students and improves their ability to
cope with situations that arise in their daily lives (Ministry of Education, 2021, p. 5).).

2.4.1 Competencies of the prioritized curriculum

For the Ministry of Education (2021), communication skills (CC), mathematics (CM), digital
skills (CD), and socio-emotional skills (SC) are students' ability to develop, integrate, and
utilize different levels of interrelated knowledge, skills, procedures, aptitudes, and attitudes
(pp. 7-9). Communication skills are the skills that promote the comprehension and
production of texts, effective communication, and thus improve social interaction. Students
must be able to speak relevantly and fluently. They must also understand a text when
reading or listening to it and produce texts that can be written or oral so that the recipient
can understand them. Reading is a source of information and study that allows for
intellectual and human growth and allows for the development of "reflection, critical
thinking, complex thinking, awareness, creativity, and the construction of new knowledge"
(Ministry of Education, 2021, pp. 7-8).

Mathematical competencies are skills that promote critical, logical, and rational thinking
when making decisions based on ethical and moral values. Students must be able to perform
basic operations and use mathematical symbols with different numerical sets. They must
also be able to solve everyday problems and express them in a reasoned, logical,
argumentative, and communicative manner, integrating different types of knowledge.
Furthermore, they will be honest, fair, ethical, and respectful members of a democratic,
equitable, and inclusive society. Finally, mathematical competencies go hand in hand with
the 21st-century competencies of "problem-solving, decision-making, and critical thinking"
(Ministry of Education, 2021, p. 8).

Digital competencies are the knowledge and skills that foster the development of
computational thinking, the responsible use of technology, as well as creating, sharing,
communicating, collaborating, and providing solutions in digital environments. Students
must be able to identify, define, and solve problems that arise in digital environments and
that can lead them to educational, cultural, political, and economic environments through
critical thinking. Furthermore, students cease to be technological consumers and become
analysts and creators, people who manage technology appropriately, consciously, and
responsibly. Digital competencies enable autonomous participation in the learning process
(Ministry of Education, 2021, pp. 8-9).

Socio-emotional competencies are the knowledge, capacities, skills, and attitudes that
enable the understanding and appropriate management of personal emotions versus the
emotions of others. Students must be able to self-regulate their emotions, respect the
emotions of their peers, collaborate and work as a team, make responsible decisions, and
handle situations that challenge them in their learning process in a constructive and ethical
manner. Furthermore, these competencies allow the development of “life skills proposed by
the World Health Organization: self-knowledge, empathy, assertive communication,
interpersonal relationships, decision-making, problem and conflict resolution, critical
thinking, management of emotions and feelings, management of tension and stress”
(Ministry of Education, 2021, p. 9).
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2.5 Learning theories associated with Mathematics

2.5.1 APOE

The Action-Process-Object-Schema (APOE) theory, for Arias (2019), is a cognitive model
that is part of advanced mathematical thinking and through reflexive abstraction as a
constructive mechanism allows the construction of mental objects. This theory describes
how students understand mathematical concepts by applying the mental constructs of
Actions, Processes and Objects, whose interaction with each other are organized into a
Schema. These mental constructs are developed from the following mental mechanisms:
internalization, coordination, inversion, generalization, encapsulation and/or
decapsulation. The process that students follow to understand a mathematical concept,
based on the APOE theory, begins with the manipulation of physical or mental objects
constructed to form actions, which are internalized to form processes that are encapsulated
and form objects. Objects can be de-encapsulated in the processes from which they were
formed. Finally, actions, processes and objects can be organized into schemes that, if treated
as objects and circumscribed in the organization of other more advanced schemes, it is
concluded that they have been thematized into a mathematical object (Arias, 2019, pp. 83-
84).

3. Research design

This research employs a mixed-methods approach, combining quantitative and qualitative
techniques to analyze the relevance of the prioritized curriculum with an emphasis on
competencies in the teaching of mathematics. From a quantitative perspective, a survey was
conducted among teachers about their classes, and the results were statistically analyzed to
draw general conclusions. According to Ulloa et al. (2017), “quantitative research offers us
the possibility of generalizing the results more broadly; it gives us control over the
phenomena and a perspective on their counting and magnitude” (p. 171). In parallel, a
qualitative approach was incorporated, as it allows for greater interpretive depth when
analyzing the contents and activities of the Ministry of Education'’s official textbook for the
2023-2024 school year using an analysis sheet. This approach provides “dispersion,
interpretive richness, contextualization of the environment, details, and unique
experiences” (Ulloa et al,, 2017, p. 171).

The level of research is descriptive, as it details the characteristics of the curriculum and
describes how students learn mathematical concepts from the perspective of
communication, mathematical, digital, and socio-emotional competencies. As Hernandez et
al. (2014) state, this type of research seeks to "specify the properties, characteristics, and
profiles of people, groups, communities, processes, objects, or any other phenomenon that
is being analyzed" (p. 92). Furthermore, the study is based on documentary and field
research. Information was collected from books, scientific articles, and testimonies from
mathematics teachers. In the words of Arias (2012), "documentary research is a process
based on the search, recovery, analysis, critique, and interpretation of secondary data [...]
in documentary sources: print, audiovisual, or electronic" (p. 27), while field research
"consists of collecting data directly from the subjects under investigation [...] without
manipulating or controlling any variable" (p. 31).

3.1 Research techniques and instruments
For field research, the survey technique was used with its respective instrument, the
cuestionnaire. For documentary research, the Document Analysis technique was applied
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through its instrument, Cards, as well as the content analysis technique using record tables
as an instrument (Arias, 2012, p. 68).

3.1.1 Description of the questionnaire

The questionnaire of this research aimed to collect the perspective of mathematics teachers
on the promotion of communication, mathematical, digital and socio-emotional skills in the
development of their classes and was applied to 112 teachers through an online survey
consisting of a questionnaire with eight items and a total of 29 subitems. The scale of
possible responses is structured as follows: 5. Always (100%), 4. Almost always (75%), 3.
Sometimes (50%), 2. Almost never (25%), 1. Never (0%).

3.1.2 Description of the record

The worksheet used in this research aimed to analyze specific content from two
mathematics textbooks for second-year high school students in relation to the competencies
of the prioritized curriculum. This worksheet applied the mathematics textbook analysis
methodology (MALTM), proposed by Acaro (2020), which consists of three stages: 1)
reference data from the textbook, 2) general outline of the textbook, 3) conceptual analysis.
In total, the worksheet had 44 items and a scale with two possible answers: Yes or No. The
value of "Yes" is three points and that of "No" is one point. The score is obtained by adding
the score obtained (PO), multiplying it by one hundred (100) and dividing it by the sum of
the ideal score (PI).

3.2 Validity of the instruments

The criterion used for instrument validation was expert validation. The questionnaire and
the form were validated in terms of their structure, mathematical content, didactic aspects,
and item wording. Table 1 presents the expert validators of the questionnaire, and Table 2
presents the expert validators of the form.

Expert Area Workplace
MSc. Cinthya Veloz =~ Mathematics U.E.M. San Francisco de Quito.
MSc. Ruth Gonzales Spanish Language and Literature ~ U.E. Pedro José Arteta.
MSc. Edwin Lozano Research and Psychology Central University of Ecuador.

Cuadro 1. Expertos que validaron el cuestionario

Experto Area Lugar de Trabajo
PhD. Ana Lucia Arias Mathematics Central University of Ecuador.
MSc. Franklin Molina Mathematics Central University of Ecuador.
MSc. Lucia Goyes Pedagogy Central University of Ecuador.

Table 2. Experts who validated the form

3.3 Reliability of instruments

According to Hernandez et al. (2014), “the reliability of a measuring instrument refers to
the degree to which its repeated application to the same individual or object produces
consistent and coherent results” (p. 200). This means that the results obtained must be the
same in successive repetitions. To calculate the reliability of the questionnaire, a survey was
administered to 21 master's students in Mathematics. Based on the results obtained, it was
decided to calculate Cronbach's alpha coefficient, a numerical value that can vary between
zero and one. The value obtained of 0.91 indicates that the instrument has high reliability.
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4. Results

This section is divided into two sections. The first analyzes and interprets the results
obtained from the application of the questionnaire to 112 Mathematics teachers from 73
public, municipal, and private educational institutions, as well as the information collected
from the application of the form to analyze Mathematics textbooks for second-year high
school students during the 2023-2024 school year. The second section discusses the results,
considering the theoretical constructs, background, and objectives of this research. In order
to qualify the numerical results obtained from the application of the questionnaire and the
form, a qualitative description was established as shown in Table 3.

Number of respondents Percentage of respondents  Qualitative description
De103a112 De 92 % a 100 % Muy alto

De90a 102 De80% a91 % Alto

De 72 a 89 De64%a79 % Medio

De50a71 De 44 % a 63 % Bajo

De 0 a 49 De 0% a43 % Muy bajo

Cuadro 3. Cualificaciéon de los resultados numeéricos para el cuestionario y la ficha

4.1 Analysis and interpretation of the questionnaire results

The analysis of each item included statistical column graphs and frequency tables to extract
the most significant findings, highlighting the highest values of each sub-item and was
qualitatively assessed as established in Table 3. In addition, for the interpretation of the
information, the meaning of the results obtained was explained, relating them to the
objectives and guiding questions of this research.

4.1.1 Relevance of the prioritized curriculum

To analyze the relevance of the prioritized curriculum, mathematics teachers were asked
about the way they teach their classes. The question was whether Mathematics teachers
consider their classes contextualized and relevant through the following actions: relating
mathematical content to everyday situations and other subjects; adapting lessons to
students' needs and interests; and connecting the content learned in class to their
sociocultural environment.

Figure 1 presents the results regarding mathematics teachers' perspectives on the
contextualized delivery of their lessons, considering several key elements to analyze the
relevance of the prioritized curriculum in the area of Mathematics. Of the 112 teachers
surveyed, 62 indicated that they always relate mathematical content to everyday situations
and other subjects (subitem 1.1); 42 teachers responded that they do so almost always, and
8 that they do so sometimes. Regarding the adaptation of lessons to students' needs and
interests (subitem 1.2), 55 teachers stated that they do this always; 50 almost always; and
7 sometimes. Finally, regarding the connection between the content learned and the
students' sociocultural environment (subitem 1.3), 47 teachers indicated that they do this
always; 56 almost always; 8 sometimes; and 1 teacher stated that they never do this.
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Figure 1. Perspective of the relevance of the prioritized curriculum. Adapted from: (Lima, 2024, p. 59).

These values show that, in this research according to the 112 teachers surveyed, the level
of contextualization and relevance in the application of the prioritized curriculum in the
teaching and learning process of mathematics is very high, since in all sub-items between
103 and 112 teachers surveyed, that is, between 92% and 100%. In addition indicate that
they always or almost always conduct their mathematics classes connecting learning and
educational actions with the realities, needs and aspirations of the student to guarantee an
education that responds to the needs of their social, natural and cultural environment,
contributing to the fulfillment of the right of students to receive a quality education.

4.1.2 Communication skills

To analyze the development of communication skills in Mathematics, teachers were asked
whether they believe they foster these skills through the following actions: developing oral
and written expression skills related to mathematics topics; improving reading
comprehension and information production related to mathematics; communicating
problem-solving processes using mathematical language in an orderly and coherent
manner; and promoting reflection and creativity in academic activities.

Figure 2 shows teachers' perspectives on the application of communication skills in the
classroom, highlighting specific actions that teachers are expected to promote. Of the 112
teachers surveyed, 45 indicate that they always develop oral and written expression skills
related to mathematics topics (subitem 2.1); 57 do so almost always, 8 sometimes, and 2
almost never. Regarding improving reading comprehension and information production
related to mathematical content (subitem 2.2), 43 teachers state that they always do so; 53
almost always, 14 sometimes, 1 almost never, and 1 never. Regarding the communication
of problem-solving processes through orderly and coherent mathematical language
(subitem 2.3), 76 teachers state that they always do so; 31 almost always, 4 sometimes, and
1 almost never. Finally, in relation to the promotion of reflection, critical and complex
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thinking, awareness, and creativity in academic activities (subitem 2.4), 64 teachers
respond that they always do so, 42 almost always, and 6 sometimes.

20 76
70 64
60 27 53
50 45 43 42
40
31
30
20 14
8
10 4 6
2 0 11 1 o 0 0
O | — — —
Develop oral and Improves reading Communicates Promotes
written expression comprehension problem-solving reflection and
skills related to and information processes using creativity in
mathematical topics  production skills mathematical carrying out
related to language in an academic
mathematics orderly and activities
coherent manner
M Always M Almost always Sometimes M Almost never M Never

Figure 2. Application of communication skills. Adapted from: (Lima, 2024, p. 64).

These values show that, in this research according to the 112 teachers surveyed, the extent
to which teachers promote communication skills in the teaching and learning process of
mathematics is high, since in all sub-items between 90 and 102 teachers surveyed, that is,
between 80% and 91%, indicate that they always or almost always conduct their classes
encouraging oral and written expression, comprehension and production of texts and the
resolution of mathematical problems, with the aim that students are able to speak with good
enunciation, in an orderly and coherent manner, make correct use of the language and listen
carefully, analyze a text when reading or listening to it and produce written or oral texts in
a comprehensive way.

4.1.3 Mathematical skills

To analyze the development of mathematical competencies, teachers were asked how they
foster them in the classroom. Teachers considered that these competencies were promoted
through the following actions: explaining and applying mathematical concepts in solving
exercises; proposing logical-mathematical reasoning problems of varying complexity
related to everyday situations; and encouraging critical thinking and mathematical
reasoning in decision-making, both inside and outside the classroom.

Figure 3 presents the results related to the application of mathematical competencies in
classroom teaching. The data obtained show that, of the 112 teachers surveyed, 91 indicated
that they always explain and apply mathematical concepts in solving exercises (sub-item
3.1); 19 do so almost always, and 2 do so sometimes. Regarding the formulation of logical-
mathematical reasoning problems of varying complexity, linked to everyday life situations
(sub-item 3.2), 71 teachers indicate that they do it always, 33 almost always, 7 sometimes
and 1 almost never. Finally, regarding the promotion of critical thinking and mathematical
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reasoning in decision-making (sub-item 3.3), 81 teachers indicate that they do it always, 25
almost always and 6 sometimes.

100 91
90 31
80 71
70
60
50
40 33
30 25
19
20
7
10 I 2 0 o I 1 o ° 0o o
0 —
Explain and apply Proposes logical- Encourages critical
mathematical conceptsin ~ mathematical reasoning thinking and
solving exercises problems of varying mathematical reasoning
complexity related to in decision-making, both
everyday life situations inside and outside the
classroom
M Always M Almost always Sometimes M Almost never MNever

Figure 3. Application of mathematical skills. Adapted from: (Lima, 2024, p. 66).

These values show that, in this research according to the 112 teachers surveyed, the extent
to which teachers promote mathematical skills in the teaching and learning process of
mathematics is very high, since in all sub-items between 103 and 112 teachers surveyed,
that is, between 92% and 100%, respond that they always or almost always conduct their
classes encouraging the explanation and application of mathematical concepts, the posing
of problems with varying complexity and encourage critical thinking and reasoning, so that
students are able to correctly use mathematical operations, use their symbols with number
sets, solve problems of everyday life and express them in a reasoned, logical, argumentative,
communicative way, and integrating different knowledge.

4.1.4 Digital skills

To analyze the development of digital competencies in mathematics, teachers were asked
how they integrate the use of technologies into their teaching practices through the
following actions: creating digital mathematical content by identifying problems, defining
them, and proposing solutions; using ICTs as tools to facilitate mathematics learning;
explaining how to ethically and responsibly use information obtained in digital
environments on mathematics-related topics; and selecting appropriate educational
platforms to promote meaningful, interactive, and contextualized learning.

Figure 4 presents the results related to the application of digital competencies in
Mathematics. The data show that, of the 112 teachers surveyed, 40 indicate that they always
create digital mathematical content, identifying problems, defining them, and proposing
solutions (subitem 4.1); 49 do so almost always, 18 do so sometimes, 4 almost never, and 1
never. Regarding the use of ICT for learning mathematics (subitem 4.2), 38 teachers state
that they do so always, 47 almost always, 22 sometimes, and 5 almost never. Regarding the
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responsible use of information obtained in digital environments on mathematical topics
(subitem 4.3), 45 teachers respond that they always explain it, 44 almost always, 20
sometimes, and 3 almost never. Finally, in relation to the selection of appropriate
educational platforms to achieve meaningful learning (subitem 4.4), 44 teachers indicate
that they always do so, 47 almost always, 15 sometimes, and 6 almost never.

49
50 47 47
4 45 44 44
40
40 38
35
30
25 22 20
20 18
15
15
10
5 : ’ 3 i
1 0 0 0
Create digital Use ICT as tools to Explains howto  Select appropriate
mathematical content facilitate the ethically and educational
by identifying learning of responsibly use platforms to
problems, defining mathematics information promote
them, and proposing obtained in digital meaningful,
solutions. environments interactive and
contextualized
learning
M Always M Almost always Sometimes M Almost never M Never

Figure 4. Application of digital skills. Adapted from: (Lima, 2024, p. 68)).

These values show that, according to the 112 teachers surveyed, the extent to which
teachers promote digital skills in the teaching and learning process of mathematics is
medium, given that in all sub-items between 72 and 89 teachers surveyed, that is, between
64% and 79%, always or almost always conduct their classes promoting the creation of
digital mathematical content, the responsible use of ICTs and the selection of appropriate
platforms for learning Mathematics so that students are able to identify, define and solve
problems that arise in digital environments and that can lead them to educational, cultural,
political and economic environments, through critical thinking, ceasing to be technological
consumers and becoming analysts and creators, people who handle technology
appropriately, consciously and responsibly.

4.1.6 Socio-emotional skills

To analyze the development of socioemotional competencies in Mathematics, teachers were
asked how they integrate them into their teaching practices. In this question, consider that
you foster these competencies through the following actions: you promote teamwork and
collaboration among peers to solve mathematical problems; you guide students in
controlling their emotions when faced with challenges related to mathematics in the
classroom; you encourage the prevention of all types of violence and psychosocial risks
inside and outside the classroom; and you promote self-awareness, empathy,
communication, and tension and stress management.
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Figure 5 shows the results related to the application of socioemotional competencies in
mathematics. Ofthe 112 teachers surveyed, 74 indicate that they always promote teamwork
and collaboration among peers to solve Mathematical problems (subitem 5.1); 35 do so
almost always, 2 do so sometimes, and 1 teacher never does this. Regarding guidance for
controlling emotions when faced with challenges in the classroom related to mathematics
(subitem 5.2), 63 teachers stated that they do it always, 42 almost always, and 7 sometimes.
Regarding the prevention of all types of violence and psychosocial risks inside and outside
the classroom (subitem 5.3), 82 teachers indicated that they always encourage it, 22 almost
always, and 8 sometimes. Finally, regarding the promotion of self-knowledge, empathy,
communication, and stress management (subitem 5.4), 77 teachers responded that they
always do it, 31 almost always, 3 sometimes, and 1 never includes these actions in their
classes.

90 32
80 74 77
70 63
60
20 42
35
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30 7
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7 8
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solve mathematical faced with and psychosocial communication, as
exercises classroom risks inside and well as tension
challenges related outside the and stress
to mathematical classroom. management.
topics.
M Always M Almost always Sometimes M Almost never MNever

Figure 5. Application of socio-emotional competencies. Adapted from: (Lima, 2024, p. 71)).

These values show that, in this research, according to the 112 teachers surveyed, the extent
to which teachers promote socio-emotional competencies in the teaching and learning
process of mathematics is very high, because in all sub-items between 103 and 112 teachers
surveyed, that is, between 92% and 100%, always and almost always conduct their classes
encouraging teamwork and collaboration, self-knowledge, empathy, guiding the control of
emotions and motivating the prevention of violence, with the aim of contributing to the
socio-emotional development of their students in the context of learning mathematics..

4.2 Analysis and interpretation of the results of the form

The textbooks analyzed in this study were: Student Textbook for 2nd Year of High School
Mathematics (Alfa), provided free of charge by the Ministry of Education, and the book,
Culture and Mathematical Ingenuity (Beta), published by Santillana. Both textbooks were
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used during the 2023-2024 school year, and their content related to the limit of a function
was analyzed, obtaining results in the three stages of the MALTM methodology.

4.2.1 First stage: reference data from the textbook

The following characteristics are observed in the Mathematics textbooks: it lists the
author(s), the publisher, the year of publication, the place of publication, the availability of
free textbooks, and the Ministry of Education's curriculum certification.

Table 4 shows that the Alfa textbook meets all six items in the first stage, giving it a score of
18. The Beta textbook, on the other hand, meets four items, but since it is neither free (item
5) nor certified by the Ministry of Education (item 6), it obtained a score of 14.

The results obtained in this research show that the Alfa textbook, by meeting all the
evaluated items, is an option aligned with the official curriculum and equitably accessible to
students, obtaining 18 points. In contrast, the Beta textbook, since it is neither free nor
certified by the Ministry of Education, obtained 14 points, suggesting that, although it may
be a complementary resource, it is not officially validated for use in the public education
system. This highlights the importance of certification and accessibility in the selection of
teaching materials.

) Alfa book Beta book
Item Yes No Yes No
3 1 PI PO 3 1 PI PO
1 X 3 3 X 3 3
2 X 3 3 X 3 3
3 X 3 3 X 3 3
4 X 3 3 X 3 3
5 X 3 3 X 3 1
6 X 3 3 X 3 1
Subtotal 18 18 Subtotal 18 14

Table 4. Reference data for mathematics textbooks

4.2.2 Second stage: general outline of the textbook

The following characteristics are observed in the mathematics textbooks: they present the
general objective, the author's objective(s), the general objectives of the national
curriculum, a table of contents, a profile of the Ecuadorian high school graduate, the didactic
organization of the units, icons to identify specific activities, knowledge assessment
guidelines, the technological resources used, a bibliography, and the topic to be analyzed is
included in the content. Table 5 shows that both textbooks analyzed achieve a PO of 22 out
of 30. From items 7 to 16, the textbooks agree on the aspects they include and those they
omit. However, there is a difference in item 17, which does not have an assigned score.
However, it is determined that the Alpha textbook does not address the limit of a function,
while the Beta textbook does.

The results obtained in this research indicate that both textbooks have a similar didactic
structure and meet most of the criteria analyzed. However, a key difference is that the Alfa
book, published by the Ministry of Education, does not address the limit of a function, while
the Beta book, published by Santillana, does. Since both texts are aimed at second-year high
school students, this difference is significant, as the limit of a function is a fundamental
concept in the mathematics curriculum. This suggests that, although the Alfa book is the
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official material, it may not be sufficient to address all the required content, highlighting the
importance of complementing teaching with other resources.

] Alfa book Beta book
Item Yes No Yes No

3 1 PI PO 3 1 PI PO
7 X 3 1 X 3 1
8 X 3 1 X 3 1
9 X 3 1 X 3 1
10 X 3 3 X 3 3
11 X 3 1 X 3 1
12 X 3 3 X 3 3
13 X 3 3 X 3 3
14 X 3 3 X 3 3
15 X 3 3 X 3 3
16 X 3 3 X 3 3

Subtotal 30 22 Subtotal 30 22
17 Si No Si No

X X

Table 5. General outline of mathematics textbooks

4.2.3 Third stage: conceptual analysis
The following activities are observed in Mathematics textbooks to promote the application
of the prioritized curriculum competencies.

Communication skills (CC) include readings with examples and appropriate language;
spaces for writing texts or summaries; and materials that stimulate reflection, critical and
complex thinking, awareness, creativity, and the construction of new knowledge in
students. Additionally, activities are included in which students communicate problem-
solving processes through the effective use of language, both oral and written, with
relevance and fluency.

Mathematical skills (MC) include activities to use and relate real numbers and their
operations; employ formal mathematical language; work with different forms of
representation (numerical, graphical, algebraic, and verbal); encourage logical and
reasoned reasoning; relate mathematics to different contexts of everyday life; and promote
awareness, responsibility, and critical analysis in the context of mathematical processes.

Digital skills (CD) include activities that enable the development of computational thinking.
Activities to identify, define, and solve problems through the responsible use of
mathematics-related software; activities in which students analyze and build mathematical
knowledge through the use of ICTs (presentations, videos, web pages, simulators); and
activities aimed at promoting digital responsibility.

In socio-emotional competencies (SC), activities are presented to promote self-knowledge,
empathy, assertive communication, emotional management, collaboration, positive
relationships, decision-making, as well as problem-solving and conflict management from a
socio-emotional perspective.
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Table 6 shows that the Alpha book does not address the topic of the limit of a function, while
the Beta book does, albeit partially. The latter obtains a score of 3 in items 19, 20, and 21,
which focus on communication skills; in two of the six items related to mathematical skills;
in items 33 and 35, which address digital skills; and in items 39, 41, 42, and 43, which refer
to socio-emotional competencies, achieving a PO of 49 out of 81. In the other items, like the
Alfa book, it does not meet the assessed aspects. Thus, the Alfa book achieves a PO of 9 out
of 81.

) Alfa book Beta book
Competencies Item Yeas No PI PO Yes No PI PO
3 1 3 1
18 X 3 1 X 3 1
19 X 3 1 X 3 3
20 X 3 1 X 3 3
21 X 3 1 X 3 3
cC 22 X 3 1 X 3 1
23 X 3 1 X 3 1
24 X 3 1 X 3 1
25 X 3 1 X 3 1
26 X 3 1 X 3 1
27 X 3 1 X 3 1
28 X 3 1 X 3 1
29 X 3 1 X 3 3
M 30 X 3 1 X 3 3
31 X 3 1 X 3 1
32 X 3 1 X 3 1
33 X 3 1 X 3 3
34 X 3 1 X 3 1
b 35 X 3 1 X 3 3
36 X 3 1 X 3 1
37 X 3 1 X 3 1
38 X 3 1 X 3 1
39 X 3 1 X 3 3
cs 40 X 3 1 X 3 1
41 X 3 1 X 3 3
42 X 3 1 X 3 3
43 X 3 1 X 3 3
44 X 3 X 3 1

27 Subtotal

o]
—_
[o0]
—_
>N
O

Subtotal

Table 6. Curriculum competencies prioritized in mathematics textbooks

The conceptual analysis of communication, mathematical, digital, and socio-emotional
competencies in the Alpha and Beta textbooks reveals that, although both textbooks have
similar subscores, the Beta textbook outperforms the Alpha textbook in several aspects.
Beta includes more activities that encourage reflection, critical thinking, the creation of
reading-based texts, different forms of representation (numerical, graphical, algebraic, and
verbal), logical and reasoning, the development of computational thinking, the analysis and
design of mathematical content using ICT, as well as assertive communication,
collaboration, positive relationships, and decision-making.
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However, both textbooks are significantly lacking in activities related to the curriculum
competencies. This suggests that neither textbook fully meets the curriculum's objectives
in terms of competency development, especially in the context of the boundary topic of a
function.

4.2.4 Level of Compliance with Curriculum Competencies Prioritized by Mathematics
Textbooks

In this research, the compliance level is considered a percentage obtained from the
evaluation of specific content in a mathematics textbook using the MALTM methodology. To
obtain this value, the score obtained (SO) is added, multiplied by one hundred (100), and
divided by the sum of the ideal score (IS). Table 7 shows the results obtained from the
application of the worksheet to mathematics textbooks for second-year high school
students. In order to qualify the numerical results obtained from the application of the
worksheet, for this research, the same qualitative description of the questionnaire (Table
3) is considered. It was determined that the Ministry of Education textbook (Alfa) obtained
a compliance level of 52%, which is evaluated as low, while the Santillana Publishing House
textbook (Beta) obtained a level of 66%, which is evaluated as medium.

ftem Alfa book Beta book
1 al 44 Pl PO Pl PO
Total 129 67 129 85
Percentage compliance level 100% 52% 100% 66%
Qualitative description Low level Medium level

Table 7. Qualification of numerical results for the record

These values highlight the need to design teaching activities that enable the achievement of
the competencies of the prioritized curriculum in the Ministry of Education's textbook for
the second year of high school. Likewise, in the textbook used by private institutions (Beta),
there is a need to improve and enhance activities in order to further promote the
communication, mathematical, digital, and socio-emotional competencies of the prioritized
curriculum.

4.3 Discussion of the results

The research evaluated the contextualization and relevance of the curriculum in second-
year high school mathematics teaching, revealing that between 92% and 100% of the
teachers surveyed relate the content to everyday life and other subjects, adapting their
lessons to students' needs and interests. This finding confirms a strong ownership of the
prioritized curriculum, in line with Barrios (2016), who emphasizes the importance of a
structured and contextualized curriculum to promote meaningful learning. However, it is
important to reflect on how this contextualization translates into concrete learning
outcomes, given that adaptation to varied contexts can present challenges to the
uniformity of educational quality.

Regarding the development of communication skills, teachers report fostering these skills
in a range between 80% and 91%, promoting oral expression, reading comprehension,
and the use of mathematical language. While teacher perceptions are positive, studies
such as Toalombo (2021) and the INEVAL (National Institute of Statistics and
Censuses)'s "Being a Student 2023" report show real deficiencies in students' verbal
skills, which could indicate a discrepancy between teacher perceptions and student
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performance. This gap raises the need to investigate additional factors such as teacher
training, applied pedagogical strategies, and the classroom environment that impact
communication development in mathematics.

Analysis of the development of mathematical competencies shows that between 92% and
100% of teachers encourage the explanation of concepts, problem-solving, and critical
thinkingd essential practices for logical reasoning. However, the low achievement levels
reported by INEVAL suggest that these efforts, although relevant, may not be sufficient
to overcome learning challenges. This invites critical reflection on the effectiveness of
the methodologies employed and the possible impact of external factors such as
infrastructure, resources, and institutional support. Regarding digital skills, there is
evidence of medium use of technological tools (64% to 79%), revealing a significant area
for opportunity. Although it is worth noting that a considerable proportion of teachers use
ICTs responsibly and recognize their importance, the average level of digital integration
indicates the need to strengthen teacher training and support for more effective
implementation of technologies that enhance mathematical learning.

Regarding the development of socio-emotional skills, this is perceived as a strengthened
aspect, with 92% to 100% of teachers promoting teamwork, emotional control, and
violence prevention, key aspects for comprehensive learning. This commitment coincides
with Mina et al. (2023), who identify socio-emotional skills as the most accessible for
teaching practice. However, it is important to explore how these skills impact academic
performance and student motivation in the long term.

To conclude this discussion of results and with the aim of evaluating the fulfillment of
communication, mathematical, digital, and socio-emotional competencies in
Mathematics textbooks for second-year high school, specifically in the concept of the
limit of a function. When comparing the results obtained with those of Acaro (2020), who
analyzed textbooks for first and third years of high school, it is concluded that the official
texts of the Ministry of Education, for the most part, present the dynamic conception of
the limit. In contrast, the Santillana publishing house textbook for second-year high
school shows both a dynamic and metric conception. In this analysis, the Maya publishing
house textbook (2023) for second-year high school does not address the topic of the limit
of a function, resulting in low compliance with the established indicators. On the other
hand, the Santillana (2023) textbook for second-year high school shows an average level
in the application of communication, mathematical, digital, and socio-emotional
competencies. With these results it can be seen that the mathematics textbooks for second
year of high school, with respect to the application of communication, mathematical,
digital and socio-emotional skills of the prioritized curriculum, have on average a low
level.

5. Conclusions

This research demonstrated that second-year science teachers perceive a contextualized
and relevant application of the prioritized curriculum in teaching Mathematics. This
contextualization favors the integration of content with everyday life and other subjects,
promoting more meaningful and inclusive learning, regardless of the type of educational
institution.
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