Pontificia Universidad Catdlica de Valparaiso
Perspectiva Educacional. Formacién de Profesores
Julio 2026, Vol 65(2), pp. 226-254

SUSTAINABLE TEACHER TRAINING IN HIGHER
EDUCATION AT A MEXICAN PUBLIC UNIVERSITY:
OPPORTUNITIES FOR [IMPROVEMENT IN THE
NORTH-CENTRAL REGION OF SINALOA

FORMACION SUSTENTABLE DE DOCENTES DE EDUCACION SUPERIOR EN
UNA UNIVERSIDAD PUBLICA MEXICANA: OPORTUNIDADES DE MEJORA EN
LA REGION CENTRO-NORTE DE SINALOA

Esteban Otoniel Moreno Lopez
Aldo Alan Cuadras Berrelleza (*)
Adridan Cuevas Lépez

Victor Manuel Peinado Guevara
Héctor José Peinado Guevara
José Isidoro Rodriguez Espinosa

Maricruz Sénchez Alcalde
Universidad Auténoma de Sinaloa, México

Resumen

Se analiza la formacién sustentable en docentes de nivel superior, con el fin de identificar dreas de oportunidad
para que las IES (Instituciones de Educacion Superior) empoderen como agentes de cambio a profesores. El
estudio es cuantitativo, descriptivo y transversal. Se midié la consistencia interna mediante una encuesta basada
en la escala de Likert, que se aplicd a través de Google Forms a 133 de los 171 profesores de una universidad
publica de Sinaloa, México. La medicién mediante Omega de McDonald (w =0.883) fue adecuada. Se encontraron
oportunidades de mejora, los maestros se sienten preparados para promocionar algunos temas sustentables,
aunque el tema es poco comun dentro y fuera del aula, y cuentan con poco apoyo institucional para capacitarse.
Las IES deben tomar su rol como agentes de cambio y promotores de politicas sustentables.
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Higher Education Institutions (HEIs) are communities of people that must seek and promote global sustainable
development through knowledge generation and teaching with an emphasis on sustainability. Education and
sustainability are two key tools for achieving actions toward ideal sustainable development across all spheres of
society. This research examines the teaching environment through a sustainability lens within public higher
education institutions; this required analyzing the work and practices of faculty members regarding sustainability-
focused education in order to identify opportunities for improvement. Thus, the study analyzes sustainability
training among higher education faculty to identify areas where HEIs can empower professors to act as agents of
change. The study employs a quantitative, descriptive, and cross-sectional approach. A Likert-scale survey was
used, divided into three subcategories: 1) individual knowledge of sustainability, 2) sustainability and society, and
3) teacher training in sustainability. The survey was administered via Google Forms to 133 of the 171 professors
across three faculties/schools at the main public university in Sinaloa, Mexico. To ensure high-quality, accurate,
and timely results, the instrument’s internal consistency was measured using McDonald’s Omega coefficient [w]
via JASP 0.16.1 software; the resulting w of 0.883 indicated that the proposed items were appropriate. The study
results reveal deficiencies suggesting a need for a more comprehensive approach. Various opportunities for
improvement were identified regarding faculty training in sustainability; while professors feel prepared to
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promote certain sustainability topics, the subject is rarely addressed inside or outside the classroom, and they
receive limited institutional support for training. Higher education institutions must embrace their role as agents
of change and promoters of sustainable policies; training on sustainability issues will always be a crucial tool in
social development, and education will help shape personalities and behaviors, as well as correct courses of
action, address and resolve social problems or phenomena, provide guidance, and achieve diverse objectives that
generate a positive impact.

Keywords: Sustainability; environment; agents of change, 2030 Agenda; teaching.
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1. Introduction

This research observes the teaching environment under a sustainable approach in public
universities at a higher level; for this purpose, it was necessary to analyse the work and actions
of teachers in the search for sustainable education, to identify opportunities for improvement.
The context of sustainable and environmental education was studied in the faculties and/or
schools belonging to the north-central zone of a public university located in the state of Sinaloa,
as the area of study, for which Three study variables were formulated: individual knowledge

about sustainability, sustainability and society and, finally, sustainable teacher training.

Sustainable development must be immersed in all the activities that society, productive sectors
and scientific community develop (Chu et al., 2023). In this way, it is in universities where
profound social changes are promoted and where efforts to achieve suitable sustainable
changes are grouped (Dlouha & Pospisilova, 2018). These institutions have been immersed in
processes of sustainability performance evaluation in their campuses and staff (Adenle et al.,

2021).

According to Hernandez-Barco et al. (2022) “sustainability has recently become a common
context for teaching and promoting universal values” (p. 1). Oinonen and Paloniemi (2023)
argues that young people can be drivers of sustainability, depending on their commitment to
and knowledge of the natural environment, in this way, the contribution and empowerment of

young people play a key role in achieving green goals (Rexhepi et al., 2018).

Fu et al. (2023) point out that there are social inertias and stimuli that make people participate
or not in activities as sustainability. Thus, sustainable teacher training can be a powerful tool for
positive social change (Miskowiec, 2023). Filho et al. (2021) highlight that universities are
working to achieve adequate sustainable development; however, face challenges in
implementing strategies. An important enabler for achieving sustainability goals will always be
education (Buerkle et al., 2023). Universities have a moral duty to align the curriculum to this
important development factor and to train their teaching staff to do so. The results show
shortcomings that suggest the need to adopt a more holistic approach, the aim of this research
is to identify what sustainable training higher education teachers have, and, and as

professionally educated population remain empowered as agents of change.

Regarding the Latin American region, there are a variety of studies that clearly point to the
need for education more aligned with the Sustainable Development Goals (SDGs) and the 2030
Agenda, as UNESCO itself states: "Without teachers, there is no quality education. Without

education, there is no sustainable development" (UNESCO, 2025). In addition to the teacher
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shortage, the region is facing a lack of teacher training, with a lack of sustainable-aligned

training, the International Organization points out.

Similarly, Samaniego-Luna (2025) emphasizes that sustainable training for university professors
is essential to achieving sustainable goals. There are challenges, such as the need for
universities to train their professors in this regard, as well as to foster inter-institutional

collaboration in this regard, to raise awareness and promote green initiatives.

For their part, Sanchez-Contreras & Murga-Menoyo (2019) argue that it is very clear that
teachers lack sustainable training and, therefore, that institutional strategies must be

implemented to increase teacher participation in training issues in this regard.

Supporting the above, Corbetta (2018) argues that environmental education is a shortcoming in
the Social Sciences. Universities aligned with this branch of study have regressed in this

training, including teaching pedagogy, which requires immediate attention.

Finally, Garcia-Rangel et al. (2022) argue that:

University teaching must be revalued in terms of its contribution to sustainable development,
since through its practice, the social relevance of professional training is realized through the
development of practices and content that bring students closer to the economic, social, and

environmental realities in which they live. (p. 48)

A study on sustainable education in Mexico, including the state of Sinaloa, concluded that while
HEls have sought to migrate toward a more environmental education approach, the effort has
not been sufficient, nor have the results. Requiring fewer disciplinary barriers and greater
teacher training programs, as well as better public policies for improvement (Sanchez et al.,

2022).

In another case study in Sinaloa, Mexico, according to Cervantes-Rosas et al. (2024), university
teaching should always be linked to the 2030 Agenda and its sustainable goals, but professors
must maintain a series of initiatives and practices consistent with this, through activities such as

research, recycling, family gardens, among others, as well as teaching.

Continuing, Ramirez Lopez et al. (2018) argue in a study on the environmental situation and
sustainability in Sinaloa that sustainable education is lacking, and the variable of sustainable

culture is unknown, much less applicable.

As can be seen, the Latin American region and Sinaloa, Mexico, require greater attention to the
variable of sustainable education from HEls. Teachers, as bastions of support for achieving this,

play a decisive role in this regard, but they lack support and training in this regard.
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In this way, the following objectives, questions and hypotheses are raised in relation to the

study:

1.1. Research objectives

To identify, in terms of sustainable education, what teachers lack in their training.

Identify, for HEIs and their teachers, areas of opportunity or improvement for sustainable

training

That HEIs and their teachers become agents of social change aligned with sustainable

development.

1.2. Hypothesis

University teachers lack comprehensive sustainable training, so HEls must take care to provide
them with adequate training in terms of SDGs, Agenda 2030 and/or Sustainable Development,

an aspect that will make them agents of social change.

2. Methodology

A cross-sectional quantitative-descriptive methodology was used. A survey was designed and
applied using Google Forms to 133 of 171 teachers (see Table 1), attached to 3 academic units

in the study area (see Table 2), as proposed by (Torres et al., 2006).

Tabla 1

Sample calculation

Parameter Variable Value
Population size N 171
Confidence level (95%) 7 1.96
Probability of success P 50.0%
Probability of failure Q 50.0%
Accuracy D 4.00%
Sample size n 133.3=133

Where:
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Tabla 2

Distribution of surveys by academic units

Academic units in the study area Number of teachers Teachers surveyed
Academic unit 1 75 56

Academic unit 2 60 49

Academic unit 3 36 28

Totals 171 133

To analyse the variables, the instrument used was structured in 20 Likert-type items, a common
technique in social research (Memmedova & Ertuna, 2024) and divided into 3 subcategories: 1
Individual knowledge about sustainability, 2 sustainability and society, and 3 sustainable
teacher training. The questionnaire was subjected to internal consistency measurement
(McDonald's Omega coefficient (w) through the JASP 0.16.1 software, supported by the
University of Amsterdam (MacDougall, 2024), obtaining a value of w=0.883, which according to

Frias-Navarro (2025), is adequate, i.e., the items are consistent.

2.1. Statistical andlisis

Once the information was obtained, a normality analysis was performed using the Kolmogorov-
Smirnov test, finding that both the category and its subcategories had a p-value of 0 (less than
0.05), which suggests abnormal data Arias and Molina (2017), (see Table 3). Thus, it was

decided to use Kendall's nonparametric Tau-B test:

Tabla 3

Kendall's Tau-B non-parametric test

Kolmogorov-Smirnov

Statistic Sig.
Sustainable and environmental education 0.282 0.000
Individual knowledge of sustainability 0.306 0.000
Sustainability and society 0.273 0.000
Sustainable teacher training 0.240 0.000

Kendall's Tau statistic evaluates the intensity of the relationship between two continuous
random variables, identified as X and Y, in relation to the relative order of each possible pair of
elements, and is therefore used to analyse the relationship between qualitative variables of an
ordinal nature or continuous variables whose observed values are replaced by discrete
categories; When contrasting the category ‘Sustainable and environmental education” with the

subcategories ‘Individual knowledge on sustainability’, ‘Sustainable teacher training’ and the
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category ‘Sustainability and society’ using this statistical test, statistically significant correlations
were identified, with a value of less than 0.05 between the category and its respective

subcategories (see Table 4).

Tabla 4

Correlations between sustainable and environmental education with the subcategories

Category Subcategory Correlation Type gf Significance
value correlation level
Sustainability individual k ledee of
and navigual xnowledge 0.743 Strong 0.000
environmental sustainability
education
Sustainability and society 0.471 Moderate 0.000
Sustainable teacher training 0.735 Strong 0.000

These correlations are categorised according to the proposal of Rajbahadur et al. (2022)
whereby the results show that ‘Sustainable and environmental education’ clearly specifies a
strong correlation between ‘Individual knowledge on sustainability’ and ‘Sustainable teacher

training’ and presenting a moderate correlation with the dimension ‘Sustainability and society’.

It is important to note that to validate the instrument used to collect data, what was proposed
by Lopez Fernandez et al. (2019) was used, who proposes validating in various ways, among
these, the judgment of experts in order to ensure that the reagents, items or questions, as the
case may be, fulfilled their function of adequate measurement of the subject or variables
studied, as well as subjecting the instrument to a pilot test to identify possible problems in its

writing or understanding.
3. Analysis and discussion of results

3.1. Individual knowledge about sustainability

Figure 1
Analysis of values obtained regarding dimension 1: individual knowledge of sustainability and

the items that comprise it
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Figure 1 shows that 8.3% of teachers do not consider important to be informed about
sustainable topics, 1.5% do not identify the word sustainability and its meaning, 5.3% do not
know the environmental impact of the excessive use of plastic, 10.5% do not know what the
ecological rule of the 3Rs is, which to mention an example, mainly occurs in the food industry,
where waste management is a latent problem worldwide (Yeung et al., 2020). 8.3% do not
know what the greenhouse effect and its negative effects are, which according to Scheiner
(2023) is a process by which gases in the earth's atmosphere that absorb infrared radiation trap

heat and thus influence the climate.

Thus, the five aspects discussed in previous paragraphs are factors that university authorities
should consider improving with the implementation of actions such as sustainable training

courses for teachers.

The 89.4% of teachers feel well prepared to manage and promote information related to
sustainability. In this regard, Fekih Zguir et al. (2021) state that several countries are working on
institutionally implementing topics such as the SDGs (Sustainable Development Goals),
however, this adoption process has become very difficult due to several challenges in terms of

policies, strategies and actions.

In an item-by-item analysis, regarding whether the respondent knows the word sustainability,
and in particular about the public that requires attention in training on the topic (6.8% say they
do not care and 1.5% say they do not know this term and its context), Lopes et al. (2023) point
out that universities and their teachers have challenges to meet in this regard. Similarly, graph
2a shows that the 91.7%, clearly identify what the term sustainability refers to, however, as
corroborated in the section on environmental facts (see Figure 2), not all of them take actions

to change the course for a better society and planet in sustainable aspects.

As to whether the respondent feels informed about the current situation of the excessive use

of plastic and its environmental impact, 5.3% of the teachers surveyed said they were not
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informed, which, although not a very high number, shows that there are still teachers
uninformed about these issues, which has implications for their own professionalism and for
student education. 86.5% said they were informed and 8.3% were indifferent, which, as noted

above, implies the same apathy and lack of interest in these issues.

Regarding to whether teachers identify the 3Rs rule, 10.5% of the them and 9.0% of the
teachers who do not care whether they know about it or not, are the group of interest that
needs to be educated on this important aspect, since the rest, 60.9% of the teachers said they
know this technique very well, representing the teaching professionals of this regional unit as
well informed about it, which is undoubtedly good news. For Dawodu et al. (2022) and Zainudin
et al. (2021), sustainable development strategies and solutions for many countries should

emanate from universities, such as the 3R technique and proper waste management.

About the relationship between pollution generated in sectors of the economy and the
greenhouse effect, Du et al. (2023) state that If society tends to be concerned about the
environmental state of the surroundings in which it exists, this can help reduce the pollutants

emitted by companies.

The teachers' answers show that they identify the negative impact on the environment
generated by economic activities, 81.9% said so. On the other hand, greater attention should
be given to the group of teachers who do not know about such effects, 8.3%, as well as
teachers who did not express themselves in favour or against this phenomenon, 9.8%, perhaps
due to lack of interest or ignorance of the subject, but representing an opportunity for

improvement for 18.1% of those surveyed.

Regarding this situation in Latin America and the Caribbean, UNESCO has generally raised the
issue of a lack of sustainably trained or quality teachers in the region's classrooms, which they
argue represents a negative impact on the sustainable development of young people (UNESCO,

2025).

Al respect, Avendafio & Febres Cordero-Bricefio (2019) they point out that the challenges in the
educational field in this century demand proactive and self-critical training from the educator,
which means that he or she must use different paths to approach and understand the

environmental dynamics with which he or she interacts from the complexity.

For Lépez-Leyva (2024) who conducted a study on sustainable education in Latin America,
although in recent decades the region has been at the world average of teachers educated for
sustainability, this has currently decreased due to the lack of policies that strengthen the

training of academic staff.
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In a study conducted in Mexico on university teacher training, it was found that more than half
of these teachers are having problems integrating sustainable topics into their educational

experience (Yépez Gonzalez et al., 2023).

Figure 2
Analysis of values obtained for dimension 1: Individual knowledge of sustainability and its

component items
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Figure 2 shows that some teachers can improve to become agents of change and development
for society. It was found as opportunities for improvement that 8.3% of those surveyed do not
identify the environmental problems generated by the economic sectors and their activities
(agriculture, livestock, fishing and others), in addition to the fact that 9.8% do not care whether
they identify such phenomena. It is important to point out that 81.9% are clear about the
environmental problems generated by economic activity, However, historical reality dictates

that it is not enough to be clear about what to do, but to do it.

Regarding the identification of the SDGs (Sustainable Development Goals) and their purposes,
9.8% do not know about them, an aspect that needs to be improved by training management
by the institution itself or by the teacher in a self-taught way. In this regard, 73% of teachers do
identify such objectives. it represents a significant number of teachers who might not be
interested in such an important topic today. For Lacruhy Enriquez (2024) teachers and HEls in
Mexico must focus on training students who understand the SDGs, this will provide them with

transversal skills when they enter the labor market.
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According to an academic work by Huerta-Estévez et al. (2023) in Mexico, education based on
the 2030 Agenda has not met its objectives; of the planned goals, progress has only been made

on two of them.

In this regard, the graph above shows that 69.2% of the respondents know about the 2030
agenda and its aims, while a percentage to be considered, 13.7%, together with those who do
not care whether they know about this topic or not, 18.0%, are a public that requires

professional training on this current topic.

Another point addressed was the relationship between economic activity and sustainable
development, and 78.2% of the teachers surveyed acknowledged that they strongly agreed that
they were aware of this relationship. However, it is worth noting that 9.1% do not understand
the relationship between the variables, which should represent an opportunity for
improvement in the training of teachers who do not know how economic activity is intertwined
with various factors of sustainable development, together with the 12.8% who were neutral in

their response on this relationship, which together would mean 21.9%.

When relating economic activity and sustainability, these two variables have a direct impact on
economic development and growth, however, adequate levels of these cannot be achieved
without giving the necessary attention to one of the dimensions that frames sustainability,
which is the environment, where ecological and pollution aspects, among others, are
contemplated. London et al. (2021) clearly point out that intensive natural resource
exploitation activities are a challenge for sustainable development. In this sense, Mexico's

economic growth model has maintained this trend throughout its productive history.

In this regard, the Mexican government, through its agency responsible for sustainable
development and the environment, believes that "one of the main challenges facing our
country is decoupling economic growth from environmental degradation and, at the same
time, promoting sustainable development that fosters better well-being for Mexicans"

(Secretaria de Medio Ambiente y Recursos Naturales [SEMARNAT], 2021, p. 1).

Finally, dimension one addressed the respondent's day-to-day actions to care for the
environment. The responses obtained in this parameter show that 86.5% of teachers say that
they agree with actions such as caring for water, recycling and reusing, i.e. they say that they
do carry out such activities. Likewise, 12% of the respondents indicate to be neutral to the
implementation of such actions, so in relation to Escario et al. (2020) who tell us that waste-
related behaviours reported by an individual are affected by environmental attitudes.
According to the above analysis; in the case of Mexico, according to Sanchez-Contreras &

Murga-Menoyo (2019) a significant portion of teachers require aligning their teaching skills, as
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well as teaching and training strategies, to sustainable development, that is, they require better

training on this subject.

3.2. Sustainability and society

In social work on sustainable issues, there is an opportunity for improvement since, although
2.25% of teachers do not agree with the current care given to electrical energy, which, added
to the 5.26% who are indifferent to this issue, represents 7.51%. It is important to point out
that 92.4% of the teachers strongly agree with the care of electrical energy and the economic

benefits that this implies (See Figure 3).

Figure 3

Dimension 2 sustainability and society and the items that comprise it
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Abdallah et al. (2021) mention that buildings of different sizes and housing consume a lot of
energy due to cooling demand; especially in hot and arid climates. 21.1% chose to agree, which
can be directly reflected in the economic benefit to teachers through the reduction of

electricity consumption costs.

93.24% stated that it is very important in their daily activity to deposit waste in the right place,
coinciding with Jin et al. (2023) researchers who point out that the classification of waste
determines the efficiency of recycling and increases the sorting capacity of it. In that sense,
2.25% of the teachers indicated that it is not important to deposit the rubbish in its place, while
3.76% of them are indifferent to where it is deposited. These last two data can be seen as an

area for improvement, due to the sensitivity of the issue.

Regarding whether the respondent identifies water as an unlimited resource, the answers
clearly indicate that 41.36% of the teachers are wrong with their answer, since this important

percentage of teachers stated that water is unlimited, which is a problem that needs to be
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addressed as an area for improvement. 49.63% stated that water is a limited resource and

9.02% were indifferent.

As can be seen in the previous paragraph, identifying basic aspects is complicated for some
teachers. In this regard, for Colin-Mercado et al. (2020) the Mexican educational system,
including its teaching staff, still has challenges to achieve, mainly related to teacher training and

education to offer quality education with a focus on sustainable development.

It can be mentioned that for human consumption purposes groundwater is the main source of
water, as stated by Pham et al. (2023) who state that the purpose of groundwater use depends
on the perception that people have of its quality and thus the confidence for its use and
consumption, in contrast to the above response 34.6% of the teachers strongly agree that
water is an unlimited resource, which is alarming as it may lead these people to indiscriminate
and irrational use of water as mentioned by Dowlati et al. (2023) who point out that the impact

of climate change and human consumption patterns on water resources is vulnerable.

In a study carried out in Mexico by Figueroa-Garcia (2023) on how HEls influence society's
behavior in terms of sustainable or unsustainable consumerism, it is concluded that the training
provided by teachers is not a determining factor in this variable, as interest groups are,

although it recognizes that institutions are beginning to change this role.

On the aspects about actions on sustainable and prospective issues as a society, 83.46% of the
teachers expressed concern and engagement with the future of the planet. Hermundsdottir &
Aspelund (2022) comment that it is important for academics to understand how the adoption
of sustainability strategies and innovations influences social and economic developments. In
this variable it was also found as an opportunity for improvement that 6.01% of the teachers
stated that they were not concerned and/or engaged in pro-planetary activities, on the other

hand, 10.5% of the teachers said they remained neutral towards these activities.

Finally, disdain the Latin American perspective, for authors such as Nufiez-Paula (2019)
sustainable development must be aligned with higher education, including social responsibility
and sustainability practices that key actors must replicate in all contexts where they develop,

including teachers, who must be adequately trained by the HEI.

3.3. Sustainable teacher training

Figure 4

Dimension 3 sustainable teacher training and its component items
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On Figure 4 analysis, as areas of opportunity it was found that 5.26% of the teachers consider

that sustainable development is not the same as environmental, economic and social well-
being, when these three terms are the guiding principles of sustainability in any sphere or social

sector. 93.24% said that they are the same thing.

Droubi et al. (2023) point out that “to achieve a just transition, education systems need to be
transformed; this implies moving away from neoliberal educational practices, primarily with
curricula that can achieve sustainable growth” (p. 1). In this sense, Monforte Garcia et al.
(2017) explain that higher education teachers in Mexico have a generalized idea of the concept

of sustainability, but in practice there is much to be done in this regard.

Frizon & Eugénio (2022) underline that the whole world faces environmental, social and
economic problems, which can be mitigated through a sustainable deal approach. Universities
need to adequately rethink their contributions to a more sustainable society (economically,
socially and environmentally) (Fernandes-Sanchez et al., 2022). Singh and Segatto (2020) point
out the perception of the dimensions addressed in sustainability, economic, social and
environmental, on the part of students and everyone, must be in direct coherence with

sustainable development.

For example, in Latin America, a study by Lépez-Alban et al. (2022) shows that university
professors need to transition their pedagogical work towards eco-environmental variables,
assuming their role as educators of today and tomorrow. Teachers acknowledge the lack of
effective communication strategies with students on environmental issues, as well as the lack

of projects or interaction with communities.
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Regarding social health as an issue of environmental governance, it is detected as a problem to
be addressed that 2.26% of respondents have the perspective that social health does not have
much to do with the work of the government for it to be adequate. Although this does not
represent a scandalous figure, added to the 9.77% who remained disinterested or neutral in

this regard.

On the other hand, 87.97% of the teachers surveyed strongly stated that social health depends
to a large extent on what is done and/or not done by the government in terms of
environmental governance, because many of the diseases that occur in the population can be

generated by environmental pollutants (Cazzolla Gatti et al., 2023; Chen et al., 2024).

According to Garcia Jiménez (2022) in Mexico, strategies have been established so that the
government, together with educational institutions, reach levels of, for example, adequate

environmental governance, to address problems such as climate change, among others.

As Thrall et al. (2023) put it in a study on environmental and social movements and governance,
in which exemplifies the attention given to this type of phenomenon by the administration or
government of President Biden of the United States of America. Other studies such as that of
Kihnel et al. (2023) analyse critical aspects of environmental governance, concluding that in
some situations incorrect governance is related to social health problems, such as

environmental and pollution.

About the use of solar panels for the use and exploitation of clean and renewable energies,
33.8% are inclined to strongly disagree with these actions, which indicates a degree of
misinformation and an area of opportunity about the benefits of using them as suggested by
Song et al. (2023) authors who state that individuals and businesses need to understand the

challenges involved in balancing factors such as energy costs, reliability and sustainability.

Continuing, 27.1% of the teachers chose the option to strongly agree and 13.5% to agree with
the use of solar panels as a sustainable alternative, this indicates that they are aware of the
benefits of using such alternatives, as suggested by Liu et al. (2023) to adjust the structure of
the energy industry and infrastructure to produce low-carbon energy to promote the

sustainable development of the energy industry and the utilization rate of clean energy.

In the case of Mexico, and in particular the role of education in paradigm shifts regarding the
use of alternative energies such as those mentioned above, Larrondo Montalvo, (2025) director
of the Bachelor's degree in Energy Technology Engineering at the Universidad Panamericana in
Aguascalientes, Mexico, points out that "it is not only about teaching about renewable

energies, but also about improving the efficiency in the use of current energy resources and
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promoting innovation in energy storage." (p. 1). In this way, by promoting these factors, the use

of this type of energy is being promoted by society in general, including teachers themselves.

Regarding institutional training for teachers on sustainable development issues, the largest
number of respondents, 27.1%, remained indifferent, i.e. neither agreeing nor disagreeing,
perhaps because they opt for self-taught training, representing a loose end and an opportunity
for improvement for the educational institution, together with 31.6% respondents, who state

that they do not receive institutional training, while 41.35% indicated that they do (72.41%).

The above analysis indicates the absence of institutional training in sustainable issues, which is
relevant as Caffaro et al. (2022) mention that training influences safety and health at work and
has a notable impact on the sustainability of companies. However, the perspective of
sustainability has often focused mainly on environmental and economic concerns, leaving social

and labour aspects in the background.

Similarly, to train on sustainable issues, but managed personally by the teacher, 48.9% of
respondents strongly agree to seek training and be informed about issues related to
sustainability, care for the environment, pollution and its effects, green economy, society-
environment relationship, among others, and 24.8% of teachers strongly agree to carry out
such activities on a personal basis, this aspect shows the interest and awareness that teachers
have in particular in training and informing about sustainability and environmental issues,
which is vital for their daily professional work as mentioned by Yeh and Barrington (2023) who
state that teachers' roles have become even more influential in the success and well-being of
students, and are fundamental to the effectiveness of any school-wide improvement, which has

enormous social and economic implications.

Finally, the question of whether teachers feel prepared to disseminate information about
sustainable and environmental issues was addressed. In this regard, the responses were very
convincing, 71.4% feel prepared in a basic way to disseminate or inform about the sustainable

issues mentioned above.

This shows the readiness of teachers to raise awareness, research and dissemination on the
relevant topics of this research, since according to Fekih Zguir et al. (2022) who tell us that the
level of awareness must increase as decision makers are confronted with the dangers and
irreversible damages of the increasing trends of wasteful consumption and production. On the
other hand, but perhaps more relevant than the above, it is detected that 18% of teachers
remain neutral in stating that they feel prepared to develop, inform and disseminate on
sustainability issues. As a further problem to be addressed, 10.5% of teachers do not feel

trained for the above-mentioned tasks.
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Finally, Cruz (2024) emphasizes that in Mexico dimensions such as sustainability and the
environment are not addressed firmly, especially in legal aspects, not because the resources in

that sense do not exist, but because the Mexican state does not do so.

3.4. Sustainable and environmental education

When grouping the items in the Three dimensions (individual knowledge about sustainability,
sustainability and society and sustainable teacher training) it is possible to identify the context
of sustainable and environmental education, it was found that 12.53% of the respondents do
not feel that they have the necessary skills for the tasks mentioned above. This represents a
challenge for improvement for educational institutions in terms of training their staff in such an
important social issue, something that, in the same way, occurred with respect to their

capabilities, where 24.82% said so.

On the other hand, 11.78% of the teachers clearly stated that there is a lack of knowledge of
terms such as sustainability, perceived as an area for improvement for HEls (Higher Education
Institutions), so that efforts will also be required to socialize and identify these issues more
among their participants (see Figure 1). In this respect, 9.77% of the respondents do not feel
well about being informed on sustainable issues, and, in some way, addressing them in their

subjects, which should be attended by the authorities of the faculties and schools.

Similarly, most of the teachers consider that the environmental, economic and social
dimensions are directly related to the issue of sustainable development (93.2%), while 5.3% of
the teachers consider that these Three dimensions are not related to sustainable development.
Finally, it is concluded that most of the respondents are confident about their knowledge on
the analysed topics, and although strategies are required to help strengthen the sustainable
education of teachers, there are aspects that denote that they are currently doing well in their

sustainable work (see Figure 5).

As an important aspect to consider to complete the writing, Ortiz Palafox (2021) states that in
countries like Mexico, social actors pursue economic interests more than sustainable
development, while in relation to environmental education, Martinez-Gallegos (2021)
highlights that environmental education is only a political discourse that aims to make the
population believe that we want to achieve ecological balance and promote social justice, "the
hegemonic definition of sustainable development is promoted as satisfying the current needs
of people without compromising the capacity of future generations, when currently the needs

of the present cannot even be satisfied" (p. 530).

Figure 5
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Behaviour among the Three dimensions analysed (individual knowledge on sustainability,

sustainability and society and sustainable teacher training) and environmental education
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4, Conclusions and recommendations

Latin America as a region represents a significant array of challenges and opportunities in
diverse areas, sustainable education being one of them. While the topic of sustainable
development is not new, the regional context lacks relevant information and actions that favor
the environmental, social, and economic environment. Even though HEIs may seem to be a
path to achieving this, the path requires adjustments aimed at the real achievement of green
objectives. That is, they need to channel information analysis, knowledge generation, and
teaching, placing greater emphasis on sustainability and its three guiding principles. In this
regard, teachers will have to play their role as agents of social change. In this regard, the study

concludes with the following considerations:

Education helps to address and solve social problems or phenomena, to guide and achieve
objectives of positive impact for regions and the planet, it can provoke significant changes in
awareness and citizen participation, but without knowledge of related issues and strategies to
address them adequately from the appropriate places, it is useless, and that is where the
challenge for HEls arises, as key actors, they need to propose from their institutional policies,
educational models, institutional development plans, study programs, curricula and teaching
work through appropriate training programs, proposals for change aligned with this training,
not as a panacea, but more as a proposal for the solution of real phenomena that occur in

society.
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Although teachers show a personal interest or initiative in learning about various topics related
to sustainable development, and most say they are prepared to be information managers or
promoters, university life is permeated by misinformation, a lack of training and institutional
leadership, mainly in aspects of training on topics related to the study variable, such as:
sustainability, sustainable development, use of clean and alternative energy, social

responsibility, among others, all contemplated within the 2030 Agenda and SDGs.

Finally, the findings presented in this study will serve as a starting point for new research on the
subject, as well as for making comparisons between studies from different areas and
universities in the region, in order to find similarities and differences in issues of environmental
literacy in education, provide solutions, and replicate them as a training model that is aligned

with current social needs.
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