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Resumen

Las universidades juegan un papel importante para alcanzar la consecucién de los Objetivos
de Desarrollo Sostenible (ODS) a traveés de la docencia y la generacion de conocimiento
cientifico pertinente. Las licenciaturas en el area ambiental generan especialistas enfocados
en el desarrollo sostenible, sin embargo, este enfoque suele estar plasmado de manera global
en los planes de estudio y en algunas licenciaturas es poco especifico. El objetivo de esta
investigacion fue realizar un analisis comparativo de los planes de estudio de 19 licenciaturas
en el area de las ciencias ambientales en México y conocer la contribucién hacia la meta de
lo propuesto en la Agenda 2030 de las Naciones Unidas. La metodologia fue de tipo
documental: busqueda, revision y recopilacion de informacion de los planes de estudios. En
los resultados destaca que en los planes de estudio el nimero de unidades de aprendizajes
que atienden temas relacionados con los ODS 6, 7, 13, 14 y 15 son de 8 a 34, esto es, un
promedio de 34.69 % de unidades de aprendizajes integradas en los planes de estudios de las

diferentes licenciaturas.
Palabras clave: educacion ambiental, Objetivos de Desarrollo Sostenible, plan de estudios

universitario.

Abstract

Universities play an important role in achieving the Sustainable Development Goals (SDGs)
through teaching and the generation of relevant scientific knowledge. Bachelor's degrees in
the environmental area generate specialists focused on sustainable development, however,
this approach is usually reflected globally in the study plans and in some degrees it is not
very specific. The objective of this research was to carry out a comparative analysis of the
study plans of 19 undergraduate educational programs in the area of environmental sciences
in Mexico and to know the contribution towards the goal of what is proposed in the United
Nations 2030 Agenda. The methodology was of a documentary type: search, review and
compilation of information from the study plans. The results highlight that in the study plans
the learning units that address issues related to SDGs 6, 7, 13, 14 and 15 are from 8 to 34,
that is: an average of 34.69% of learning units integrated in the curricula of the different

degrees.
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Resumo

As universidades desempenham um papel importante no alcance dos Objetivos de
Desenvolvimento Sustentavel (ODS) por meio do ensino e da geracdo de conhecimento
cientifico relevante. As licenciaturas na &rea ambiental geram especialistas focados no
desenvolvimento sustentavel, no entanto, essa abordagem geralmente esta incorporada
globalmente nos planos de estudos e em alguns graus ndo € muito especifica. O objetivo desta
pesquisa foi realizar uma analise comparativa dos curriculos de 19 cursos de graduacdo na
area de ciéncias ambientais no México e conhecer a contribui¢do para o objetivo do que é
proposto na Agenda 2030 das Nac¢des Unidas. A metodologia foi documental: busca, reviséo
e compilacdo das informacg6es dos planos de estudo. Os resultados destacam que nos planos
de estudo o numero de unidades de aprendizagem que abordam questdes relacionadas aos
ODS 6, 7, 13, 14 e 15 sdo de 8 a 34, ou seja, uma média de 34,69% das unidades de
aprendizagem integradas aos curriculos de os diferentes graus.

Palavras-chave: educacdo ambiental, Objetivos de Desenvolvimento Sustentavel,

curriculo universitario.

Fecha Recepcion: Enero 2022 Fecha Aceptacion: Agosto 2022

Introduction

The environmental problem in which we are immersed demands the involvement of all
areas of social life, and education is perhaps one of the most important. Colin, Llanes and
Iglesias (2020) indicate that the role of the educational system must pose challenges aimed at
reducing environmental impacts, reducing poverty and improving quality of life. For Avila
(2014), concern for the environmental issue has led universities to design their own
environmental programs, in order to be an example to society in the management of waste and
natural resources. And along the same lines, Batllori (2008) refers that the role of higher
education is to seek solutions to environmental problems and create awareness with greater
responsibility, as well as to strengthen actions that contribute to the transformation of the
population and the preservation of the flora. , fauna and ecosystems in order to minimize the

environmental crisis.
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Olaguez and Espino (2013) also agree that the role of higher education is of utmost
importance to develop awareness and collaboration programs for the balance of the
environment, and permanently the training of human resources in environmental matters and
promote development. of the substantive functions of educational institutions in the area of
research, teaching and extension. Bravo and Sanchez (2002) affirm that the role of higher
education institutions is to establish mechanisms that contribute to reducing daily
environmental impacts.

Likewise, Cervantes and Aldeanueva (2016) and Garcia, Maynetto and Martinez
(2019) refer that, through the substantive functions of teaching and research, higher education
institutions are committed to solving environmental problems derived mainly from of climate
change. For their part, Santa Ana, Lépez and Moreno (2017) highlight the importance of
knowledge in environmental matters and environmental education in teaching at a higher level.

However, there are still few efforts that consider the new paradigms proposed by
international organizations, such as the Sustainable Development Goals adopted by the United
Nations Organization (UN). Thus, although progress has been made in environmental
education curricula throughout history, there is a need to align this knowledge, since the
learning plans and units respond to specific environments and problems of each context: it is
necessary to approach environmental problems in an organized and homogeneous manner.

In 2015, the United Nations General Assembly promulgated the document
Transforming our world: the 2030 Agenda for Sustainable Development, where, in addition to
including the definition of the SDGs, universities are positioned as an instrument of social,
economic and environmental development , mainly based on SDGs 6, 7, 13, 14 and 15 (United
Nations Educational, Scientific and Cultural Organization [Unesco], 2017; Robaina, 2019).

In this regard, Ramos (2020) and UNESCO itself (2014, 2017) mention that universities
face two challenges within the framework of the 2030 Agenda. The first is to train professionals
capable of proposing solutions with principles in education for sustainable development. The
second is to gradually incorporate the SDGs into the training process to work on aspects of
sustainability.

Now yes, with the intention of deepening the problem mentioned above, the objective
of this research was to carry out a comparative analysis of the study plans (curriculum maps)
of 19 educational programs of higher education in the area of environmental sciences in Mexico

and to know their contribution to the achievement of the SDGs.

Vol. 13, Nim. 25 Julio - Diciembre 2022, e399



Revista Iberoamericana para la

Investigacion y el Desarrollo Educativo
ISSN 2007 - 7467

Materials and methods

This study is based on documentary research (Cortés and Garcia, 2003; Jurado, 2005;
Tancara, 1993). A review and compilation of the information of the different curricula of
undergraduate degrees in environmental sciences in Mexico was carried out, as well as
scientific articles, reports and international declarations, which were used to relate the
curricular characteristics of the different areas of study with the following SDGs: 6) Clean
water and sanitation, 7) Affordable and non-polluting energy, 13) Climate action, 14)
Underwater life and 15) Life in terrestrial ecosystems. The curricular maps were reviewed,
until January 2022, through the institutional portals of the different universities. Curricular
aspects of 19 educational programs whose denomination strictly includes the chain of words
environmental sciences, belonging to the public and private sectors, under the face-to-face
modality, were considered.

The treatment of the information of this research was pointing towards the role of
higher education in the area of environmental sciences and its contribution to the SDGs in

these programs.

Results

Of the 19 educational programs in environmental sciences in Mexico, 14 are offered
in public institutions and five in private institutions (table 1 and 2). The study plans vary from
exit routes, ranging from 8 to 10 semesters, with a variable number of credits from 271 to
416 (table 1 and 2).
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Table 1. Curriculum organization of degrees in environmental sciences

Org. LCA- LCA- | LCA- | LCA- | LCA- | LCA- LCA- LCA- LCA- | LCAYGR
curricular | UAGro | UAA Unsij UAZ | UABC | UAEM | UNAM UNAM | UATX UCOL
(Morelia) | (Mérida)
Periodo Sem Sem Sem Sem Sem Sem Sem Sem Sem Sem
Duracion 9 9 10 10 8 9 8 8 8 8
UA o1 55 50 o7 o7 53 55 55 48 40
UA ODS 19 23 19 20 23 24 12 12 18 10
(%) 37.2 41.8 38.0 35.1 40.35 45.3 21.8 21.8 37.5 25.0
Créditos 392 358 411 360 328 362 362 271 416
Horas 7000 3680 3792 5032 3872 5860 4256
totales
Modalidad Pres | Pres Pres Pres Pres Pres Pres Pres Pres Pres
Sector Publico | Pablico | Publico | Publico | Pablico | Publico | Publico | Publico | Publico | Publico
Note: AU = Learning Units; AU ODS = Learning units oriented to the ODS; Pres = Face-to-face; Sem =
Semester
Source: self made
Table 2. Curriculum organization of degrees in environmental sciences
Org. LCAyS- | LCA- | LCAyDS- | LCA- | LCAyDS | LCA- LCA- LCAyCC- | LCA-
curricular UASLP | UAEMX Ibero UAP ULP UVQ- | Unicepes | UACM | UABCS
Mich.

Periodo Sem | Sem Sem Sem Sem Sem Sem Sem Sem
Duracion 9 9 8 9 8 8 8 10 8
UA 53 60 58 48 49 54 55 56 44
UA ODS 8 28 18 16 18 19 11 34 16
(%) 15.1 46.7 31.0 334 36.7 35.2 20.0 60.7 36.4
Creditos 376 406 378 354 386
Horas totales 5568 3150 5664

Modalidad Pres | Pres Pres Pres Pres Pres Pres Pres Pres
Sector Publico | Publico | Privada | Privada | Privada | Privada | Privada Publico | Publico

Note: AU = Learning Units; AU ODS = Learning units oriented to the ODS; Pres = Face-to-face;

Sem = Semester
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Source: self made

The degrees with the highest number of credits are the degree in Environmental

Sciences and Risk Management from the University of Colima (UCOL) with 416 and the

degree in Environmental Sciences from the Autonomous University of Zacatecas (UAZ) with

411 (table 1). On the other hand, the one with the lowest credit is the degree in Environmental

Sciences from the Autonomous University of Tlaxcala (UATX) with 271 (table 1). However,

all of them estimate the completion of the average route in 9 semesters.

The incorporation of the topics suggested by the SDGs is through the learning units

of the study plans. In the curricula, those that contribute to the topics suggested by SDGs 6,
7, 13, 14 and 15 were identified. (Unesco, 2017).

Bachelor of Environmental Sciences (2020 curriculum) from the Autonomous
University of Guerrero (UAGro): of the 51 learning units, 19 (37.25%)
contribute to the suggested topics (table 1 and 3).

Degree in Environmental Sciences (study plan 2012) from the Autonomous
University of Aguascalientes (UAA): of the 55 learning units, 23 (41.81%) do
so (table 1 and 3).

Degree in Environmental Sciences from the Universidad de la Sierra de Juarez
(Unsij): of 50 learning units, 19 (38%) have a direct relationship with the
SDGs (table 1 and 3).

Degree in Environmental Sciences from the Autonomous University of
Zacatecas (UAZ): of 57 learning units, 20 (35.08%) have a direct relationship
with the SDGs (table 1 and 3).

Degree in Environmental Sciences from the Autonomous University of Baja
California (UABC): of the 57 learning units, 23 (40.35%) do so (table 1 and
3).
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Table 3. Universities that offer a bachelor's degree in Environmental Sciences and integrate

topics suggested by the SDGs

Universidad

Afo del plan de
estudios

Unidades de aprendizajes que contribuyen a los ODS 6, 7,
13,14y 15

Universidad
Autonoma de
Guerrero
(UAGro)

2020

Ecologia de sistemas, Manejo de residuos solidos urbanos y
de manejo especial, Analisis y remediacion del suelo, Gestion
y legislacion ambiental, Educacion ambiental 1, Manejo de
residuos peligrosos biologicos e infecciosos, Analisis y
tratamiento de agua, Impacto y riesgo ambiental, Manejo de
residuos peligrosos, Contaminacién atmosfeérica,
Ordenamiento ecoldgico territorial, Desarrollo sostenible 1,
restauracion de ecosistemas,

Conservacion 'y Riesgos

ambientales, Educacion ambiental 1l, Control de

contaminantes atmosféricos, Contaminacion de agua,

Desarrollo turistico sostenible y Ecologia de recursos

acuaticos.

Universidad
Autonoma de
Aguascalientes
(UAA)

2012

Problematica ambiental, Ciencias del suelo, Geologia e

hidrologia, Diversidad biolégica, Ecologia, Educacion
ambiental, Ambiente y sociedad, Andlisis de sistemas
ambientales 1, Analisis de sistemas ambientales I,
Fundamentos de técnicas de remediacion, Contaminacion del
agua Economia ambiental, Metodologias de impacto
ambiental, Contaminacion del suelo, Contaminacion del aire,
Gestion ambiental, Cambio climatico, Tesina: proyectos
ambientales |, Taller de evaluacion de impacto ambiental 2,
Gestion integral de residuos, Ecotecnias y tecnologias
limpias, Planeacion ante al cambio climatico y Gestion y

conservacion de recursos naturales.

Universidad de
la Sierra de

Juarez (Unsij)

Introduccion al estudio del medio ambiente, Contaminacion
ambiental, Ecologia del paisaje, Economia de los recursos
naturales, Restauracion ecoldgica, Desarrollo sostenible,

Economia ecologica, Legislacion ambiental, Edafologia,
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Etica ambiental, Hidrologia, Gestion de residuos solidos,
Conflictos Socioambientales, Impacto ambiental,
Ordenamiento ecoldgico, Tecnologias del tratamiento de
aguas, Cambio climatico, Gestion energética y Remediacion

de suelos contaminados.

Universidad
Auténoma de
Zacatecas
(UAZ)

Ecologia |, Energia y Medio Ambiente, Edafologia,
Biodiversidad, Gestion y Conservacion de Flora y Fauna,
Recursos Naturales de México y Zacatecas, Sociologia
Ambiental y Desarrollo Sustentable, Hidrogeologia,
Ordenamiento Ecoldgico y Territorial, Contaminantes vy
Control de Emisiones a la Atmosfera, Legislacion y Auditoria
Ambiental, Gestion y Conservacion de Suelos y Agua,
Evaluacién de Impacto Ambiental, Analisis de Riesgo
Ambiental, Orientacion del Desarrollo Social y Medio
Ambiente, Temas Selectos de Gestion Ambiental y Desarrollo
Sustentable, Tratamientos Fisicoquimicos y Biologicos del
Agua, Gestidn Integral de Residuos, Control, Remediacion y
Restauracion Ecologica y Control y Aseguramiento de
Calidad.

Universidad
Autonoma de
Baja
California
(UABC)

Medio Ambiente y Sociedad, Geologia Ambiental, Medio
Ambiente 'y Desarrollo, Biodiversidad, Indicadores
Ambientales, Técnicas de Analisis de Problematicas
Ambientales, Gestion Integral del Agua, Ecologia,
Contaminacion del Aire y Agua, Ecologia del Paisaje,
Derecho Ambiental, Manejo de Recursos Naturales,
Educacion Ambiental, Contaminacion del Suelo, Evaluacion
de Impacto Ambiental, Planificacion = Ambiental,
Sedimentologia, Contaminacion Marina, Ecologia de
Invasiones Bioldgicas, Energias Alternas, Geodiversidad y
Desarrollo Sustentable, Planeacion y Disefio del Paisaje, y

Aves y Aprovechamiento Sustentable

Fuente: Elaboracion propia Source: self made
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Table 4. Universities that offer a bachelor's degree in Environmental Sciences and integrate

topics suggested by the SDGs

Universidad Afo del plan | Unidades de aprendizajes que contribuyen a los ODS
de estudios 6,7,13,14y 15
Universidad 2010 Bases fisicoquimicas del ambiente | (geologia),

Autonoma del

Ecologia I, Bases fisicoquimicas del ambiente 1l

Estado de (climatologia), Bases fisicoquimicas del ambiente 111
Morelos (edafologia), Bioética ambiental, Ecologia Il, Bases
(UAEM) fisicoquimicas del ambiente IV (hidrologia),
Contaminacién ambiental, Legislacion ambiental,
Desarrollo sustentable, Energias alternativas y
ambiente, Ordenamiento territorial, Evaluacion de
impacto ambiental, Gestion ambiental de la empresa,
Gestion de la calidad del aire, Gestion del recurso agua,
Gestion y conservacion del suelo, Gestion integral de
residuos riesgo ambiental, Disefio de indicadores
ambientales, Remediacion de sitios contaminados,
Perspectiva de Género y Sustentabilidad social,
Educacion y arte para la sustentabilidad, Educacion
ambiental y ética para la sustentabilidad y
Mundializacién y ambiente.
Universidad 2012 Fundamentos de ecologia, Ecologia de poblaciones y
Nacional comunidades, Etica ambiental, Energia ambiente y
Auténoma de sociedad, Hidrologia y energética del ecosistema,
México Tecnologia y desarrollo sustentable, Agricultura
(UNAM)- ecologica, Diversidad de los arboles tropicales de
Unidad México, Calidad del agua, Ecologia del suelo y
Morelia biogeoquimica, Ecologia y conservacion de
ecosistemas tropicales y Tratamiento de agua.
UNAM- 2012 Fundamentos de ecologia, Ecologia de poblaciones y
Unidad comunidades, Etica ambiental, Energia ambiente y
Mérida sociedad, Hidrologia y energética del ecosistema,

Vol. 13, Nim. 25 Julio - Diciembre 2022, e399




Revista Iberoamericana para la

Investigacion y el Desarrollo Educativo
ISSN 2007 - 7467

Tecnologia y desarrollo sustentable, Agricultura
ecologica, Diversidad de los arboles tropicales de
México, Calidad del agua, Ecologia del suelo y
biogeoquimica, Ecologia y conservacion de

ecosistemas tropicales y Tratamiento de agua.

Universidad
Auténoma de
Tlaxcala
(UATX)

2018

Ecologia, sociedad y ambiente, Biodiversidad,
Contaminaciéon del agua, Contaminacion del suelo,
Educacion  ambiental,  Legislacion  ambiental,
Ecosistemas acuaticos, Etica ambiental, Ordenamiento
territorial, Remediacion del suelo, Cambio climatico,
Desarrollo sustentable, Gestion integral de residuos
solidos, Sistemas para el tratamiento de agua, Impacto
ambiental, Manejo y conservacion de la biodiversidad

y Areas naturales protegidas.

Universidad
de Colima
(UCOoL)

2007

Tratamiento de aguas, Impacto ambiental costero,
Gestion de riesgos, Hidrologia, Sedimentologia,
Procesos costeros, Impacto ambiental, Gestion

ambiental, Contaminacion y Ecologia

Source: self made
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Table 5. Universities that offer a bachelor's degree in Environmental Sciences and integrate

topics suggested by the SDGs

Universidad Afo del Unidades de aprendizajes que contribuyen a los ODS 6, 7, 13,
plan de 14y 15
estudios
Universidad 2018 Ecologia y desarrollo sustentable, Contaminacion ambiental,
Auténoma de Técnicas de monitoreo de ecosistemas I, Ecosistemas I, Técnicas
San Luis Potosi de monitoreo de ecosistemas Il, Ecosistemas II, Legislacion
(UASLP) ambiental y Evaluacion de impacto ambiental y riesgo ecoldgico.
Universidad 2015 Materia y energia, Teoria del desarrollo, Ciencias de los recursos
Auténoma del bidticos, Legislacion y normatividad ambiental, Ciencias de la
Estado de atmosfera, Economia ambiental, Poblacion y ambiente, Ciencias
México del agua, Politica ambiental, Indicadores de calidad ambiental,
(UAEMX) Ciencia del suelo, Contaminacién por causas antropicas,
Educacion ambiental, Gobernanza ambiental, Sustentabilidad de
los asentamientos humanos, Manejo integral de residuos, Areas
naturales protegidas, Gestion sustentable de los recursos
naturales, Evaluacion de impacto ambiental, Etica ambiental,
Cambio climético, Agroecologia, Restauracion Ambiental de
recursos naturales, Temas selectos de recursos naturales, Manejo
de recursos naturales, Ecologia industrial, Manejo ambiental de
biodiversidad y Gestién ambiental.
Universidad 2010 Ecologia, Introduccién a las ciencias ambientales y el desarrollo

Iberoamericana
de Puebla
(Ibero Puebla)

sustentable, Ecologia de poblaciones y comunidades, Cuencas

hidroldgicas, Legislacibn ambiental, Reciclaje, Reuso y
recuperacion de materiales, Agroecologia, Cambio climatico,
Educacion ambiental para la sustentabilidad, Restauracion
ambiental, Desarrollo regional sustentable, Investigacion en
ciencias ambientales 1, Impacto ambiental, Ordenamiento
regional sustentable, Etica para las ciencias ambientales,
Energias alternativas, Agricultura urbana y periurbana y

Ambiental manejo integrado de ecosistemas.
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Universidad
Asia Pacifico
Sinaloa (UAP)

Administracion y legislacion ambiental, Ecologia I, Edafologia,
Hidrogeologia, Teoria general del derecho ambiental y derecho
ambiental comparado, Ecologia Il, Energias renovables, Derecho
administrativo y financiero, Toxicologia ambiental y salud
publica, Meteorologia climatologica, Gestion y conservacion de
suelos y aguas, Contaminacion atmosférica, Ecosistemas de
litoral, Ordenacién ecoldgica del territorio y evaluacion del
impacto ambiental, Politicas ambientales y Gestion de recursos

hidricos.

Universidad
Loyola del
Pacifico (ULP)

Fundamentos de ecologia, Ambiente y desarrollo sustentable,
Ordenamiento territorial, Manejo sustentable de cuencas
hidroldgicas, Desarrollo Institucional para la gestion ambiental,
Biodiversidad y sustentabilidad, Legislacibn ambiental,
Ecogeografia del paisaje, Manejo sustentable de recursos
naturales, Turismo sustentable, Manejo integral de residuos,
Impacto, auditoria y riesgo ambiental, Manejo integrado de
ecosistemas costeros, Cambio climatico y vulnerabilidad
socioambiental, Educacién ambiental para la sustentabilidad,
Agricultura sustentable, Modelacién de procesos regionales
sustentables y Restauracién ambiental.

Source: self made.
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Table 6. Universities that offer a bachelor's degree in Environmental Sciences and integrate

topics suggested by the SDGs

Universidad Afo del Unidades de aprendizajes que contribuyen a los ODS 6, 7, 13,
plan de 14y 15
estudios
Universidad - Ciencias de la tierra, Ecologia, Comunicacién ambiental,
Vasco de Bioética, Educacion ambiental, Medio ambiente y sociedad,
Quiroga, Métodos ecoldgicos, Agroecologia, Impacto ambiental, Politica
Michoacan. y gestion ambiental, Biologia de la conservacién, Derecho
(UVQ-Mich.) ambiental I, Biodiversidad y Recursos Naturales, Restauracion
ecoldgica |, Biologia ambiental 1, Ordenamiento ecoldgico del
territorio, Cuencas hidrogréaficas, Derecho ambiental Il y
Restauracion ecoldgica Il.
Universidad - Introduccion a las Ciencias Ambientales, Fundamentos de
Centro Ecologia, Ecologia de Poblaciones y Comunidades, Etica
Panamericano Ambiental, Energia, Ambiente y Sociedad, Hidrologia y
de Estudios Energética del Ecosistema, Naturaleza, Cultura y Sociedad,
Superiores Tecnologia y Desarrollo Sustentable, Cubiertas y Uso del
(Unicepes) Territorio, Agricultura Ecoldgica, Educacion y Comunicacion
Zitacuaro Ambiental
Universidad 2014 Ciencias de latierray evolucion del clima, Atmaésferay cambio

Auténoma de la
Ciudad de
México
(UACM)

climatico, Ecologia y cambio climatico, Paradigma ambiental y
desarrollo sustentable, Termodinamica de los ecosistemas,
Contaminacion ambiental y cambio climatico, Economia
ambiental y desarrollo sustentable, Poblacién y medio
ambiente, Gestion, tratamiento y recuperacion de residuos
solidos, Conservacion de suelos ante el cambio climatico, Crisis
ambiental, cambio climatico y sustentabilidad, Preservacion de
los ecosistemas ante el cambio climético, Energia y ambiente y
su relacion con el cambio climatico, Energias y ecotecnias para
la mitigacion del cambio climético, Filosofia y ética ambiental,

Cuencas hidrologicas y gestion ambiental, Introduccion al

Vol. 13, Nim. 25 Julio - Diciembre 2022, e399




= =

Revista Iberoamericana para la
Investigacion y el Desarrollo Educativo
ISSN 2007 - 7467

derecho ambiental Estudios de antropologia ecologica, Bosques
y selvas, Disefio y sistemas de gestion ambiental,
Aprovechamiento sustentable de recursos naturales y recursos
ecosistémicos, Métodos de evaluacién de impacto ambiental
para el cambio climético, Educacion ambiental, Planeacion del
uso del suelo y ordenamiento territorial, Politica ambiental,
Percepcidn de riesgos ambientales, Gestion integral de residuos
solidos, Gestion y conservacion del agua, Taller de evaluacion
del impacto ambiental, Gestion en suelos de conservacion,
Didactica de la educacion ambiental, Estética y educacion
ambiental, Remediacion de sitios contaminados y Sistemas de

tratamiento de agua residuales

Universidad 2017
Autonoma  de
Baja California
Sur (UABCS)

Contaminacién e impacto ambiental, Ecologia general,
Economia de los recursos naturales y servicios ecosistémicos,
Desarrollo sustentable, Ecologia de sistemas marinos y
costeros, Instrumentos de gestion ambiental, Investigacion y
monitoreo de flora y fauna, Manejo y conservacién de recursos
naturales, Evaluacién de impacto ambiental, Ordenamiento
territorial, Remediacion Ambiental, Areas naturales protegidas,
Contaminacion  del aire, Contaminacién del suelo,

Contaminacién del agua y Cambio climatico.

Source: self made

e Degree in Environmental Sciences (2010 study plan) from the Autonomous
University of the State of Morelos (UAEM): of 53 learning units, 24 (45.28%)
contribute to the achievement of the SDGs (table 1 and 4).

e Bachelor of Environmental Sciences (2012 curriculum) from the National

Autonomous University of Mexico (UNAM) (Morelia and Mérida units): of
55 learning units, 12 (21.81%) include topics related to the SDGs (table 1 and

4).

e Bachelor's Degree in Environmental Sciences (2018 study plan) from UATX:
of 48 learning units, 18 (37.5%) do so (table 1 and 4).

e Environmental Sciences and Risk Management (study plan 2007) at UCOL.:
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of 40 learning units, 10 (25%) do so (table 1 and 4).

e Degree in Environmental Sciences and Health (2018 study plan) from the
Autonomous University of San Luis Potosi (UASLP): of 53 learning units, 8
(15.09%) do so (table 2 and 5).

e Degree in Environmental Sciences (2015 study plan) from the Autonomous
University of the State of Mexico (UAEMX): of 60 learning units, 28 (46.66%)
do so (table 2 and 5).

e Degree in Environmental Sciences and Sustainable Development (2010 study
plan) from the Universidad Iberoamericana de Puebla (Ibero Puebla): of 58
learning units, 18 (31.03%) include topics related to the SDGs (table 2 and 5).

e Degree in Environmental Sciences from the Asia Pacific University (UAP)
Sinaloa: of 48 learning units, 16 (33.33%) do so (table 2 and 5).

e Degree in Environmental Sciences and Sustainable Development from Loyola
del Pacifico University (ULP): of 49 learning units, 18 (36.73%) do so (table
2 and 5).

e Degree in Environmental Sciences from the Universidad Vasco de Quiroga,
Michoacan (UVQ-Mich.): of 54 learning units, 19 (35.18%) do so (table 2 and
6).

e Degree in Environmental Sciences from the Pan-American Center for Higher
Studies University (Unicepes) Zitacuaro: of 55 learning units, 11 (20%) do so
(table 2 and 6).

e Degree in Environmental Sciences and Climate Change (2014 study plan)
from the Autonomous University of Mexico City (UACM): of 56 learning
units, 34 (60.71%) do so (table 2 and 6).

e Bachelor's Degree in Environmental Sciences (2017 study plan) from
UABCS: of 44 learning units, 16 (36.36%) do so (table 2 and 6).

The results show that the total percentage of the learning units of the educational
programs in question that are allocated to the attention of the SDGs is only 34.69% (table 1
and 2).
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Discussion

The first programs emerged at UAEMx and UAGro in 2000, while the most recent
are those of Ibero-Puebla, created in 2010, and UACM, created in 2012 (del Val, Casas,
Schondube, Camou and Galan, 2013). Most are focused on sustainability, although the
UAGro is more aligned with the SDGs and includes the concept of sustainability in its
curriculum.

Derived from the documentary review of this study, there is little research that serves
as a reference or to be able to contrast from the proposed approach. In the case of the study
by del Val et al. (2013), registered 13 study plans at the undergraduate level in Environmental
Sciences in Mexico, of which 12 were from public institutions and one from a private
institution. In addition, they observed that each plan responds to distinctive characteristics.
For example, the UAEM has the lines of Environmental Planning, Environmental Quality
and Resource Management. UABC specializes in Environmental Impact, Audit and
Environmental Planning, Energy and Environment, and Water and Waste Management;
Unsij, UAZ, UNAM and UATXx have a plan with general and fundamental subjects. The
Environmental Sciences degree at UNAM in Morelia has three pre-specialization areas:
Management of Socioecological Systems, Society and Environment, and Ecotechnologies.
In our research, 19 study plans were reviewed, 14 are public institutions and five private
institutions, and unlike the study by del Val et al. (2013), the curricula were reviewed to see
their contribution to the SDGs.

In general, environmental science degree plans consider to a greater or lesser extent
the topics suggested for SDGs 6, 7, 13, 14 and 15 (Unesco, 2017), depending on the
characteristics and needs with which said plans were designed. of studies. Subjects related to
socioeconomic problems are considered minimally, with one course or a maximum of two.
There are aspects to highlight, since in the programs subjects such as Environmental
Education are not mandatory or some study plans lack it. In the same way, matters oriented
to socio-environmental problems are not captured. On the other hand, subjects on topics such
as the use of natural resources, pollution, restoration, impact and environmental risk are
reflected in all educational programs, although most of them do not have the approach

proposed by the SDGs and are based on in the concept of sustainability.
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In this sense, the Sustainable Development Solutions Network [SDSN] (2020) affirms
that higher education institutions must help to achieve the different SDGs, and that it must
be done through research and teaching that helps students develop the necessary knowledge,
skills and mindset.

At this point, the following should be noted:

According to the roots of the words, sustainable and sustainable do not mean
the same thing, however, for a long time we have used both as synonyms.
What is sustainable is applied to the argument to explain reasons or defend,
while what is sustainable is what can be maintained for a long time without
depleting resources. (Secretaria de Medio Ambiente y Recursos Naturales
[Semarnat], 2018).

Thus, sustainable development considers three purposes: the economy, the
environment and society (problematic), all this must be translated into a development that is
bearable in the ecological, viable in the economic, and equitable in the social; based on the
foregoing, sustainable development is ecologically bearable, economically viable and
socially equitable; and the sustainable, would be to argue or defend (SEMARNAT, 2018),
all of this considered in all study plans, although not explicitly under the support of
sustainability.

To try to understand the application of the terms sustained and sustainable, some
authors say that they are correct terms and almost perfect synonyms, however, both indicate
different ideas, since sustainable development seeks that this development be sustained
through the protection and care for the environment, and sustainable development, focuses
on the care of natural resources and their use, but based on a model that protects and cares
for the environment as a priority (Rivera-Hernandez et al., 2017), This is consistent with what
was expressed by the Mexican government and what is embodied in the 2030 Agenda, in
addition to being explicitly or implicitly considered in the study plans.

Thus, the study plans in accordance with the 2030 Agenda and the SDGs could be
subject to updates to align their contents with these terms.

Other considerations in some educational programs consider learning units
specifically focused on entrepreneurship and consulting and it is something that is not
considered mainly in public sector degrees, this could be a determining element that would

allow the student to integrate into work and professional life.
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Conclusion

The plans and programs in environmental sciences in Mexico comply with the topics
suggested for SDG 6, 7, 13, 14 and 15, which are reflected and considered in the different
stages of the plans and programs of studies, however, in most do not explicitly focus on
sustainability.

Therefore, it is suggested to consider updating the study plans and contents of the
learning units, expressing these in terms of sustainability and considering the topics
suggested by the SDGs of the following: SDG 6 Clean water and sanitation: topics such as
the water cycle and its distribution, the importance of equitable access to safe, affordable
drinking water and the quality and quantity of water, the human right to water, to name a
few; SDG 7 Affordable and non-polluting energy: topics such as types of energy, renewable
energies, energy production strategies, energy self-sufficiency, impacts and environmental
issues of energy production, supply and use; SDG 13 Climate action: suggests topics such
as: greenhouse gas emissions related to energy, agriculture and industry; hazards related to
climate change; prevention, mitigation and adaptation strategies, and their relationship
effects and impacts on large ecosystems, such as forests, oceans, glaciers and ethical
biodiversity and climate change; SDG 14 Underwater life: considers knowledge such as
management and use of marine resources; sustainable marine energy; collapse of reefs,
corals, coasts, mangroves and their ecological importance; sea level rise and ocean pollutants:
plastics, microbeads, sewage, nutrients and chemicals.

Finally, SDG 15 Life of terrestrial ecosystems: issues such as threats to biodiversity,
habitat loss, deforestation, fragmentation, invasive species and overexploitation; wildlife
restoration, climate change and biodiversity, ecosystems as carbon sinks.

There is a need to review the use of sustainable and sustainable concepts in the
curricula and align them with the 2030 Agenda and the SDGs. Compulsory learning units
related to development, entrepreneurship skills and consulting with a sustainable approach
must be incorporated. In the same way, include learning units related to the socio-
environmental and socio-economic environment.

Finally, we can say that this research provides evidence to improve the updating of
the plans and study programs of the universities that teach the degree in Environmental

Sciences and to consider the topics suggested by the SDGs: 6, 7, 13, 14 and fifteen.
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Future lines of research

From the evidence obtained, various questions have arisen that can be taken up in
future studies to provide a better understanding of the problem addressed. It is necessary to
develop studies that consider in greater depth each of the topics suggested by SDGs 6, 7, 13,
14 and 15. Likewise, carry out a detailed analysis of the contents of the learning units and
review the transversality of SDGs in the study plans in a practical way, as well as the degree

of compliance in the graduate profiles of the degrees.
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