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Abstract

This research focuses on a higher education institution, the Technological Institute of Toluca, which
belongs to the National Institute of Technology of Mexico and is linked to the productive sector. With
economic, technological, political, and environmental changes, quality management systems have been
implemented through ISO 9001:2015, ISO 14001:2015, the Gender Equity Model [GEM], Recognition
of Social Responsibility, and the Institutional Environmental Program [IEP], which support the
educational process. All of this contributes to work systems, sustainability, and sustainability. The
inductive method was used, and the results of the semi-structured interviews were conducted with those
responsible for the management systems and the IEP leader; teachers involved in teaching Sustainable
Development, students, and graduates. The Atlas TI software program was used for this purpose. Some
of the findings were: the community of the Technological Institute of Toluca is aware of the systems and
activities carried out to improve and maintain the institution, especially in the environmental and resource
management areas. Therefore, there is an opportunity to integrate the social component through greater
participation, communication, and awareness.
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Resumen

La presente investigacion se centra en una Institucion de Educacion Superior como es el Instituto
Tecnologico de Toluca, el cual pertenece al Tecnologico Nacional de México, ligado al sector
productivo; ya que con los cambios economicos, tecnoldgicos, politicos y ambientales, se han
implementado los sistemas de gestion de calidad a través del ISO 9001: 2015, ISO 14001: 2015, Modelo
de Equidad de Género [MEG],Reconocimiento a la Responsabilidad Social y el Programa Ambiental
Institucional [PAI], que apoyan al proceso educativo, todo ello para abonar los sistemas de trabajo, la
sostenibilidad y sustentabilidad. Se utilizo el método inductivo y los resultados de las entrevistas
semiestructuradas se aplicaron a responsables de los sistemas de gestion y al responsable del PAI;
docentes que estan relacionados con la imparticion de la materia de Desarrollo sustentable, estudiantes y
egresados, para ello se utilizo el programa de software Atlas TI. Algunos hallazgos que se encontraron
fueron: la comunidad del Instituto Tecnologico de Toluca si tiene conocimiento de los sistemas y de las
actividades que se realizan para la mejora y cuidado de la Institucion sobre todo en la parte ambiental y
del manejo de los recursos, por lo que existe la oportunidad de integrar la parte social a través de la mayor
participacion, comunicacion y sensibilizacion de ésta.
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Introduction

Many universities around the world are including sustainability aspects in the different university areas,
with different accents or approaches depending on the regions, countries or the institutions themselves
[GUNI, 2012].

The strategy to be followed in each university, as in other areas or actors, will be determined by
its own characteristics and context. A university whose main studies are in the humanities is not the same
as a polytechnic university because its impact on the environment is very different, without forgetting that
there are different characteristics of the members of the university community itself.

In the case of Spanish universities, Alba identifies a certain evolution in the materialization of their
commitment to sustainability, initiating specific actions in the environmental management sectors,
complementing these actions with awareness-raising activities and, in parallel, promoting curricular
environmentalization actions and environmental research to a more structured process of intervention, in
which the implementation of participatory bodies, the preparation of environmental or sustainability plans
and, above all, the creation of a unit to coordinate and execute the actions of these plans consolidated the
sustainability programs in Spanish universities during the first years of the 21st century.

In October 2004, the UNESCO International Expert Meeting on Technical and Vocational
Education and Training was held in Bonn, Germany, which culminated in the adoption of the Bonn
Declaration "Learning for Work, Citizenship and Sustainability", known by its acronym TVET, which
defines the role and contribution to sustainable development [UNESCO International Center for
Technical and Vocational Education and Training, 2004].

As Education for Sustainable Development becomes embedded in education systems, a shift
towards a deeper rethinking of the core principles and assumptions underpinning those systems was
observed. It appears that by introducing "institutional approaches," it is observed that the greatest gains
in sustainability are achieved when multiple partners are involved in reorganizing the entire system. This
structure requires visionary leadership, social networking, new forms of research, and high levels of
participation.

This also requires many of the interactive, integrative, and critical learning modalities that have
emerged in the context of ESD in recent years. At the same time, there is a move towards transdisciplinary
learning, in which formal, informal and non-formal learning are more frequently combined. As a result
of these parallel and interrelated trends, ESD as "mainstream" education now has the potential to become
a driver of change and innovation in education, teaching and learning [UNESCO, 2012].

ESD is much more than the transmission of knowledge and principles of sustainability; it is
education for social transformation leading to sustainable societies. It involves all aspects of education:
planning, policy formulation, program implementation, financing, curriculum, teaching, learning,
evaluation, management. It aims to achieve a coherent interaction between education, public awareness
and training for a more sustainable future [UNESCO, 2012].

ESD integration influences technical and vocational education and training and human resource
development in the world of work. Businesses, driven primarily by economic interests and technological
innovations, are beginning to move toward the "green economy," "green skills," and corresponding
"green jobs." It is clear that the demand for a "green" workforce is increasing and vocational schools are
responding to it by adapting their curricula [UNESCO, 2012].

Colleges and universities are beginning to make more systemic changes with an eye toward
sustainability and building new relationships with communities. In addition to addressing sustainability
issues at the local level, higher education institutions are drawing on their global networks to benefit
from thinking and expertise elsewhere. At the same time, they are developing and introducing new
learning modalities such as online, blended and face-to-face modalities that can help people understand
sustainable development in order to participate in it. This new type of teaching and research, which aims
at community development and problem solving, is blurring the boundaries between higher education
institutions and communities [UNESCO, 2012].


https://unesdoc.unesco.org/ark:/48223/pf0000183254
https://unesdoc.unesco.org/ark:/48223/pf0000216472
https://unesdoc.unesco.org/ark:/48223/pf0000216472
https://unesdoc.unesco.org/ark:/48223/pf0000216472
https://unesdoc.unesco.org/ark:/48223/pf0000216472
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Environmental education for sustainability is based on two basic principles:

1. To guide values and behaviors in order to develop a new ethic to achieve the objectives of
environmental sustainability and social and economic balance, and to develop a new ethic to
achieve the objectives of environmental sustainability.

2. To reorganize environmental knowledge with a conception of the world; having as
methodological principles interdisciplinarity to obtain an integrated knowledge of the
environment [Batllori, 2008].

It should be noted that currently the UN through UNESCO focuses environmental education on
the sustainable development goals called SDGs, which are 17 and are focused on achieving the goals set
by this body and the participating countries as in the case of Mexico and through the international agenda
2030; the annual achievements are followed up on a timely basis.

Leff [2004] points out that the incorporation of the environment into formal education has been
largely limited to internalizing the values of environmental conservation and including the principles of
environmentalism through the interrelation of ecological and social systems to highlight some problems
of environmental degradation, such as the contamination of natural resources, among others.

The purpose of environmental education for sustainability is to form skills to apprehend the
reality of the environment, but, unfortunately, formal education has been limited to creating an awareness
that is not sufficient to perceive and value environmental problems [Leff, 2004].

This requires transforming the curriculum in educational structures by innovating pedagogical
methods, renewing study plans, reorganizing curricula and reorienting scientific activities in universities.
All this implies the construction of environmental knowledge and its insertion into current teaching
practices [Batllori, 2008].

Environmental education for sustainability is a continuous process in which economic, social,
environmental, political and educational factors intervene in an educational system that allows
individuals to consciously carry out actions in favor of their environment and society, considering the
economy, the ways to be applied so that they remain in the future. For this, it is important that there are
political conditions that allow society to participate.

In the case of Mexico at the higher education level, there are several educational systems and it
is worth mentioning the National Technological System of Mexico since it represents a technological
educational model at the higher education level, its careers are mainly focused on engineering at the
undergraduate level, although Master's and Doctorate degrees are also offered; due to its historical
background. In its beginnings this system was created to train technical personnel in different areas of
the industry, the offer of careers was based on the geographic region; that is why they were known as
Regional Technological Institutes, however they no longer carry that name since 1982; currently they are
divided into Federal and Decentralized Technological Institutes, their difference lies in the origin of the
resources; since the former depend on the federal budget and the latter on a mixed budget, that is, there
is a contribution from the federal government and the state government.

The 240 Technological Institutes depend on the Ministry of Public Education, of which there are
Federal and Decentralized Technological Institutes, 4 are Equipment Optimization and Development
Centers [CRODES], one Interdisciplinary Center for Research and Teaching in Technical Education
[CIIDET] and one National Center for Research and Technological Development [CENIDET].

The System of Technological Institutes is a national network and the objectives were aligned with
the National Development Plan 2013-2018, as well as the strategies to be carried out at all educational
levels. In said plan, it was considered that education should be of quality, through the promotion of the
development of local scientific, technological and innovation vocations and capacities, in order to
strengthen sustainable and inclusive regional development. As well as in the National Development Plan
of the current period, where sustainability has a transversal axis with the main national objectives.


https://books.google.com.ec/books?id=igF_kdwY3MMC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.com.ec/books?id=igF_kdwY3MMC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://biblioteca.clacso.edu.ar/Mexico/crim-unam/20100428115235/Educambiental.pdf
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In the National Development Plan 2019-2024, education is considered as a national goal for
Mexico to guarantee access to quality education for all Mexicans [MEXICO, 2019-2024].

The mission of the Tecnologico Nacional de México [TecNM] is: To offer quality technological
higher education services, with relevant and equitable national coverage, that contribute to the
conformation of a just and humane society, with a perspective of sustainability. Regarding the vision: To
be one of the pillars of sustainable, sustainable and equitable development of the nation.

In this sense, the integral formation in technological education is oriented to the full development
of the human being, that is to say, together with the academic cultivation, it promotes the increase and
inner richness, the health of the body and its coexistence with others. In this purpose, cultural, artistic
and civic activities are essential formative components for human development in this context, strategies
are established to adopt and strengthen the cultures of prevention, safety, solidarity and sustainability, as
well as to promote science, technology and innovation and consolidate the link with the public, social
and private sectors.

As well as modernizing institutional management with transparency and accountability. In this
last strategic objective, there was a commitment to increase the number of certified units and centers,
and to update institutional management, strengthening with transparency and accountability.

One of the existing support programs for environmental education and participation actions is
the Institutional Environmental Program better known as PAI, which exists in only two Technological
Institutes and is actually an environmental plan, since it is a document that contains strategies for
environmental management, according to the reports of the Technological Institutes and the interview
with the person in charge of the PAI at the Instituto Tecnoldgico de Toluca; Only the Instituto
Tecnologico de Ciudad Madero and the Instituto Tecnoldgico de Toluca have an Institutional
Management Plan, as well as some Autonomous Universities; it was created in response to the
commitment made with the signing of the Earth Charter, and consists of carrying out actions in favor of
the environment and strengthening the operations of the program for ISO 14001 certification:2015, in
accordance with the institutional vision and in response to SEMARNAT's request that the country's
Higher Education Institutions [HEI] should have an environmental program.

The PAI is an environmental education program that contemplates the management and use of
waste generated by the activities of the population in the region's educational institutions. The objective
of the PAI is to sensitize, raise awareness and educate the technological community, the content of which
is a management plan [which contains procedures, actions, and controls until the results are achieved].

The Toluca Institute of Technology's Environmental Plan includes internal and external activities
[inside and outside the facilities], such as the donation and coordination of containers for the collection
of batteries, the collection of paper, PET and solid waste, which is collected by other organizations for
reuse, storage or final disposal. We also participate in environmental events, providing conferences and
environmental education talks; we also participate in the municipal committees for decision-making in
the Sierra Morelos and Nevado de Toluca parks. As well as with the State Commission of Natural Parks
and Fauna [CEPANAF], National Commission of Natural Protected Areas [CONANP] for the
contribution to the care and restoration of the Nevado de Toluca National Park and the Sierra Morelos
park, which together with the participation of members of the technological community collaborate with
the maintenance of green areas [Rojas, 2019].

There are several actions that are contemplated in the Institutional Environmental Program, such
as those mentioned above, where students from different engineering fields are integrated for the release
of social service, as well as support in the development of studies and projects related to the environment
for the accreditation and release of professional residencies and theses of the Master of Science in
Environmental Engineering and the PhD in Environmental Sciences. These actions are part of
environmental education and participation [Rojas, 2019]. On the other hand, there is also in the current
curriculum, the learning unit called Sustainable Development is mandatory for all careers, but there is no
link with the academy or with the quality management systems, gender equity and the Institutional
Environmental Program and the activities that are carried out are still insufficient to achieve the
internalization of sustainability and sustainability in the Instituto Tecnologico de Toluca.


file:///C:/Users/HP/Desktop/ECORFAN%202025/Corte%206/.https:/www.tolucatecnm.mx/downloads/seccion/informe-de-rendicion-de-cuentas-2019-%20113523.1662050123.pdf
file:///C:/Users/HP/Desktop/ECORFAN%202025/Corte%206/.https:/www.tolucatecnm.mx/downloads/seccion/informe-de-rendicion-de-cuentas-2019-%20113523.1662050123.pdf
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Research question
Therefore, we have the following research question:

How have the management systems of the Instituto Tecnologico de Toluca been linked to the academic
activities in the Institution?

General objective:

To analyze the university strategies of linkage with management systems, the learning unit in Sustainable
Development that is taught in all curricula at the undergraduate level at the Instituto Tecnoldgico de
Toluca and its relationship with sustainability and sustainability.

Methodological design

The inductive method was applied; which goes from the particular to the general to explore, describe and
generalize theoretical perspectives, they are small scale studies, they only represent themselves, they are
mainly studies that serve to generate theories or hypotheses, they analyze the natural development of
events, that is, without manipulating or stimulating them with respect to reality, the validity of the results
is given through the empirical reality and not by statistical analysis, empirical realities are defined
through the interpretations of the participants of the studies, so qualitative studies are sets of
interpretations that become a series of representations in the form of observations, annotations,
recordings and documents, the results are not generalized in a probabilistic way to populations,
representative samples are not obtained and the studies are not sought to be replicated [Garcia, 2015].

On the other hand, the techniques used in this research were the following; the analysis of the
main official Plans and Programs related to educational policy in Mexico such as the National
Development Plan [PND] 2013-2018, the Educational Sector Plan [PSE], the Institutional Innovation
and Development Program [PIID] 2013-2018, the National Development Plan 2019-2024, the Annual
Institutional Program [PIA] and the Annual Operational Program [POA], as well as the Institutional
Environmental Program [PAI], the technique of the semi-structured interview for the application in those
responsible for the programs and students who have studied the subject of sustainable development.

The instruments used in this research:

The analysis cards for documentary information, of the official information issued in the Plans and
Programs related to the Tecnoldgico Nacional de México and the Instituto Tecnologico de Toluca; in
relation to the semi-structured interview guide, the questionnaire design was carried out.

The sample for the application of the questionnaire was determined:

1. Responsible for the SG programs of the Instituto Tecnologico de Toluca, a total of four; they are
the persons in charge of the Quality Management Systems, the coordinator of the Gender Equity
Model [MEG] program, the head of the Liaison Department and the coordinator of the
Institutional Environmental Program.

2. Teachers from the two academic areas; a total of eight, four belonging to the Chemistry
Department and four from the Economic-Administrative Sciences area, and the teachers who
have taught the Sustainable Development learning unit at least once were interviewed.

3. Students and graduates, a total of six, three students from different careers who had taken the
Sustainable Development subject and three graduates who had taken the Sustainable
Development subject in their careers.

Results

The main findings will be summarized in the following categories:
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Category 1 Notion of sustainability

1. The word sustainability is identified and there is a notion of it in relation to the environment and
its preservation, and it is related to activities that man carries out mainly for the quality of life.

2. The human being's capacity for a conscious use of natural resources is recognized.

3. However, it should be noted that only the environmental dimension is considered; the social and

economic , dimensions are absent from the comments.

Category 2. Activities that are developed and carried out to contribute to sustainability

a) Individual activities in favor of environmental sustainability are mainly identified.

b) Some integrate group aspects, more than social ones.

c) Only integrates individual activities in the separation of solid waste, mainly reforestation.

d) As well as the care for natural resources and energy.

e) Waste separation is mainly done at school and at home.

f) These activities are the most promoted at the basic academic levels and give continuity at a higher

level, remaining only at a basic level of this competence.
Category 3. Perceptions of sustainability at the Instituto Tecnologico de Toluca

L. Personal perception of the use of resources at the Instituto Tecnologico de Toluca, in
some cases of savings and in other cases of waste.

IL. The Environmental Management System [EMS] and the Quality Management System
[QMS] are used.

I1I. They consider that there are areas of opportunity.

The general perception of all interviewees focuses on the environmental dimension and
on the sustainability activities that have been disseminated at previous levels and at the Instituto
Tecnologico de Toluca. And also with the ISO 14001 Quality Management System, recently
obtained, however, there is still a lack of participation of the entire technological community and
greater promotion and dissemination of the activities.

Category 4. Institutional programs that relate to sustainability

1. They identify several institutional programs and mainly talk about the Institutional
Environmental Program [PALI, for its acronym in Spanish].

The environmental dimension is identified.

The economic dimension is identified.

As well as the social dimension to a lesser extent.

There are various academic, extension and outreach activities within the programs.

Nk

In general terms, the PAI is recognized within the Institution, however, they recognize
that there is still a lack of greater participation of each member of the technological community,
so the results should be evaluated in qualitative terms and not only quantitative.

Category 5. Modalities of participation in academic activities, forms of outreach with
students for awareness and education for sustainability

- Individual activities mainly.
- These are institutional programs.
- Specific actions are carried out [waste separation].

Category 6. View of sustainability and the way of transmitting sustainability education

1. There is talk of excellence in education.

In the way to improve the system through a TECNM policy so that it permeates in all the

technological ones.

Improvement of communication, participation, motivation of all academies.

4. Diversify the activities that have been carried out in the PAI so that they are known throughout
the Technological Institute.

(98]
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There is awareness of the environment through some of the activities that have been carried out.
But consider that there is still a high level of collaborative and participatory work.

Some are not familiar with all the activities that are carried out in the Institution.

In general terms, quality is talked about in the Institution as the Quality Management System, but
it is not aligned or connected with the QMS ISO 9001, nor with ISO 14001, and that is why the
Learning Unit called Sustainable Development is not linked to the activities that could have an
impact on the students and that they could have a greater participation.

O =N

Category 7 Sustainable development program offered at the Technological Institute of Toluca

1. They consider that it is a good sustainable development program.

2. Very complete in its content, but sometimes the topics are not addressed with enough time.

3. The main teachers who participate are from the area of chemical sciences and on some occasions
have been from the area of economic-administrative sciences.

4. They recognize that they still lack training in economics-sustainability topics.

5. Work collaboratively and as a team to achieve better results.

6. They are aware of innovating learning and teaching strategies.

7. This category reinforces the results of the previous one, since the teachers themselves recognize
that there is still a lack of work, training and updated knowledge for the teaching of the learning
unit called Sustainable Development.

Discussion

In the present research it is verified that in the school environment there is no defined conceptual difference
between sustainability and sustainability, concepts that are translated from English as synonyms, we have
seen during the reading of this article that the United Nations Organization through UNESCO has made
efforts for environmental education programs, However, in the case of the Instituto Tecnologico de Toluca
there are activities that many universities have implemented, its plus lies in the fact that it has an
Environmental Management Plan and that it is currently included in the Environmental Management
Systems of the Instituto Tecnoldgico de Toluca. Quality system and environmental management system.
The current challenge is the evolution of present and future activities, as well as integrating the social,
political and economic dimensions to enable them to achieve sustainability and of course to study the
sustainable and sustainable activities in the Institution, so the door is open for the application of
sustainability and sustainability indicators in this Institution.

Conclusions

This section presents the main conclusions of the research work, since the general objective was to
analyze the university strategies for the linkage of sustainability in the Instituto Tecnologico de Toluca,
belonging to the Tecnoldgico Nacional de México. The strategies used by the Instituto Tecnologico de
Toluca were identified through the official programs derived from the policies of international
organizations such as the UN, UNESCO and, being a commitment of the country, they are taken up by
the TecNM, through the different institutional programs and the adaptation of these, as in the case of the
Instituto Tecnologico de Toluca, budgetary resources are allocated for the operation of the Institutional
Environmental Program.

Therefore, the official documents were analyzed and the assignment of objectives, strategies,
budget and indicators were identified in the programs to measure compliance with them, and to identify
the actions taken at the Instituto Tecnologico de Toluca, one of the main findings was that the quality
management systems and the Institutional Environmental Program [PAI] are not interrelated, as well as
tactical, and the linkage with the academy.

In relation to sustainability and sustainability that are handled in the official documents of the
TecNM and the Instituto Tecnolégico de Toluca, it is handled as sustainability as proposed by
international organizations such as the United Nations. The terms sustainability and sustainability are
used interchangeably. In the interviews conducted, the testimonies reveal that the term sustainability is
known, although they only mention the environmental dimension of it, and as previously mentioned, they
are used as synonyms. The perception of the actions carried out in aspects of the institutional
environmental program has allowed the familiarity of the term, although most of them recognize that a
greater participation and integration of the technological community to this program is still lacking.
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Those responsible for the management systems of the Instituto Tecnologico de Toluca, as well as
the person responsible for the Institutional Environmental Program, recognize that there is still a lack of
actions that include improving communication, linking the systems and working with the academy.

The technological community, made up of teachers, students and administrators, handle the terms
sustainability and sustainability indistinctly, and when referring to sustainability they relate it only to
environmental care.

Likewise, the learning unit called Sustainable Development requires an analysis that allows
teachers and students to better conceptualize sustainability, sustainability and factual aspects, which they
have been developing throughout their learning. Therefore, there are opportunities in education for
sustainability at the Instituto Tecnoldgico de Toluca, among the technological community.

Higher education in Mexico is heterogeneous due to the different models and educational systems
that make up the educational offer. That is why in the technological system known as the Tecnologico
Nacional de México, it has some strategies of internalization of sustainability, as it is handled in
international organizations and obeying public policies at international and national level. As well as the
technological approach as it supports the Mexican industry. However, it is important to reconsider some
aspects mentioned below:

TecNM has advances in the management of management systems among which are quality,
gender equity, social responsibility and environmental care. It should be noted that only some
technological institutes have an Institutional Environmental Program [PAI] that has been considered
within the institutional budget and it should be noted that this is a management plan with institutional
impact and in the region, however, it is not fully linked to management systems and academia, which is
why the efforts of communication, linkage and academic work require more attention.

From a personal perspective, sustainability from the educational dimension is based on values
and basic competencies: cognitive, methodological and attitudinal, it helps that technological higher
education, in a coordinated way, supports the academic programs of engineering and specifically the
learning unit of Sustainable Development since it is taught in all the reticules of the careers taught at the
Instituto Tecnologico de Toluca.

There is a disconnection between the academy between the teachers assigned to an academic
department and those responsible for the established management systems. Therefore, it is necessary to
establish a joint program with the participation of the teachers who teach the Sustainable Development
learning unit and those responsible for the different management systems, as well as the Liaison
Department.

In the same vein, it would be worthwhile to review the educational model of technological education
that has been updated and requires analysis to understand the current guidelines and the relationship with
the national development plan that is being prepared and will soon be published.
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