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ABSTRACT

The study analyzes the implementation of curricular innovations with an environmental approach
in initial teacher training, considering the period 2021-2025. Through a systematic review based on
the PRISMA method, 34 research studies were identified that highlight the need to integrate
sustainability not only in curricular content, but also in pedagogical strategies. It is evident that the
most effective proposals include active methodologies based on group research, fostering critical
environmental thinking and the ethical commitment of future teachers. However, many initiatives
remain isolated and disconnected from the educational context, which limits their impact on
teaching practice. It is concluded that moving towards a comprehensive environmental education
requires a solid articulation between training policies, innovative methodologies and collaborative
projects that connect future teachers with their natural and social environment, promoting a
transformative and sustainable pedagogical approach.
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L INTRODUCTION

We live in a time when the planet demands urgent and sustained responses. Schools, and especially
those who teach in them, have the enormous task of educating citizens capable of caring for life in
all its forms. In this context, environmental education becomes an ethical and pedagogical
commitment that begins with the training of future teachers. It is not only a matter of including
content on climate change or recycling, but also of transforming the way of teaching so that respect
for the environment permeates all educational decisions. This is highlighted by UNESCO (2024),
which calls for strengthening "green curricula" as an essential part of education committed to

sustainability (UNESCO, 2024).

Some countries are already moving in this direction. For example, in Chile, the Ministry of
Education decided that climate change should be a central part of the school curriculum from 2024.
Not as an isolated topic, but as part of a comprehensive educational process that forms critical,
informed and environmentally responsible citizens (MINEDU, 2024). This commitment not only
transforms what is taught, but also how the teachers who will teach it are trained. This is where
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curricular innovation makes sense: we need teachers who know how to integrate environmental
issues from a creative and contextualized pedagogical perspective.

Other Latin American countries, such as Ecuador, are also rethinking initial teacher training with
an environmental focus. Vernaza Arroyo (2025) states that it is necessary for the State, universities
and companies to work together to design public policies, training programs and real projects that
connect future teachers with their natural and social environment (Vernaza, 2025). This type of
alliances show that caring for the environment is not the task of just one sector, but of all social
actors committed to a transformative education.

From academia, concrete proposals to achieve this change are also emerging. A valuable example is
that of Daryanes et al. (2025), who applied a learning model based on group research to foster
critical thinking and environmental sensitivity in student teachers. Their findings show that when
students work in teams to solve real problems related to the environment, they not only learn more,
but also become emotionally and ethically engaged with their community (Daryanes et al., 2025).

However, not all contexts advance at the same pace. Research such as that of Rios Quifidnez et al.
(2024) warns that there are still important gaps in many teacher training programs. In their study,
they show how environmental education is often reduced to specific activities or disconnected from
the reality of the classroom, which prevents a real transformation. For this reason, they propose
more comprehensive guidelines that help to include environmental issues in daily pedagogical
practices, and not only as isolated content (Rios Quifionez et al., 2024).

In the case of Peru, the concern for integrating the environmental approach in initial teacher
training has begun to be reflected in educational policy documents. The National Education
Council (2022) prepared a report that analyzes the main weaknesses in the environmental
preparation of future teachers and offers a series of recommendations to strengthen this dimension
in the curricula. The document highlights that there are still structural gaps, such as the scarce
specific training of teacher educators and the weak articulation between the national environmental
policy and the curricula of pedagogical institutes (Consejo Nacional de Educacion, 2022).

From a more practical perspective, the Peruvian Ministry of Education (2020) published a guide to
facilitate the implementation of the environmental approach in schools. Although it is aimed at
practicing teachers, it offers valuable pedagogical tools that are also useful for initial training, such
as strategies for linking the local environment to learning or promoting sustainable school projects.
This document highlights that the environmental approach should not be treated as an isolated

topic, but as part of the integral development of the student and his or her link with the territory
he or she inhabits MINEDU, 2020).

Within this framework, this systematic review seeks to collect, analyze and compare the most recent
research (between 2021 and 2025) on how curricular innovations with an environmental approach
are being implemented in teacher training. The idea is to understand which strategies are yielding
results, what challenges persist and how to build stronger paths for a truly transformative
environmental education. The PRISMA method has been followed to ensure a rigorous and
transparent process in the selection of the studies reviewed.

II. METHOD

This research follows the guidelines of the PRISMA 2020 method (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses), which guarantees a rigorous and transparent process in the
identification, selection, evaluation and synthesis of the included studies. A systematic literature
review with a qualitative approach was chosen, aimed at describing and analyzing curricular
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innovations with an environmental approach in initial teacher training at the international and
Latin American levels, with special emphasis on recent contributions between 2021 and 2025.

Sources of information and search strategies; for the collection of information, an exhaustive search
was carried out in recognized academic databases such as Scopus, Web of Science, Scielo, Dialnet,
Redalyc and Google Scholar, using Boolean operators and descriptors such as: "environmental
teacher training", "education for sustainable development", "green curriculum", "environmental
curricular innovation" and "initial teacher training". Priority was given to original articles, technical
reports and educational policy documents with empirical evidence.

Inclusion and exclusion criteria; research published between 2021 and 2025, written in Spanish or
English, that explicitly addressed the incorporation of the environmental approach in initial teacher
education was included. Duplicate articles, essays without empirical support, non-peer-reviewed
publications and studies focused exclusively on secondary or higher education with no connection
to initial teacher education were excluded.

Selection process: the selection was carried out in three stages: (1) reading of titles and abstracts; (2)
reading of the full text; and (3) application of an evaluation form to verify relevance, methodological
quality and thematic pertinence. The process was carried out independently by two researchers, and
in case of discrepancies, discussions were held until a consensus was reached. In the end, 34
research studies were included that met all the defined criteria.

Figure 1: Flowchart of item selection with the Prisma method
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Table 1

Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Article publications from 2020 - 2025

Pre-2020 publications

Publications
innovations with an environmental focus in
initial teacher education.

related  to

Curricular

Publications in other areas

Publications in Google Scholar, Scopus,
WOS, Scielo and Dialnet that are grouped
within the sciences, management, social
sciences, only in credible journals.

Publications in other databases

Data analysis; for the analysis of the information, a categorical matrix was used in Excel where data
such as author, year, title, objective, methodology, contributions, conclusions and access link were
organized. Subsequently, an inductive thematic categorization was carried out to identify common
patterns, tensions and contributions in environmental curricular strategies applied in teacher
training. The narrative synthesis made it possible to compare results and draw significant lessons.

Table 2

Systematization of the articles reviewed

N° | Ano Autor Titulo Conclusion Aporte Enlace
Daryanes, | Building El aprendizaje
E., Students' en equipo | Propuesta de . .
) . ) _ https://www.ejmste.com/article
Zubaidah, |Research Skills in | mejora las | estrategia de Y
i o i building-students-research-
S., Environmental | habilidades aprendizaje basada . i )
1 12025 i ] o ) skills-in-environmental-science-
Mahanal, |Science Courses |investigativas de |en equipos para ,
) i _ courses-with-research-team-
S, & | with Research |los  estudiantes | ensefianza -
L . . based-learning-15893
Sulisetijono | Team-Based en ciencias | ambiental.
. (2025). Learning ambientales.
Aun existen
Formacion desafios en
ambiental para la | articular i
) p . Vincula Estado,
sustentabilidad | politicas o -
Vernaza . L1 universidades y | https://produccioncientificaluz.
en Instituciones | publicas y ) X X
2 | 2025 | Arroyo, G. . . empresas para una | org/index.php/res/article/view,
de Educacion | estrategias o
D. (2025). . . formacion 43502
Superior: Entre el | empresariales en ) ,
.. | ambiental integral.
Estado vy lalla  educacién
Empresa ambiental
universitaria.
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universitarios.
Y. (2024).
La  educacion
sobre  cambio
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planeta: Revisién | mayoria de los | panordmica global
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In research such as this, which seeks to understand how curricular innovations with an
environmental focus are being implemented in initial teacher training, applying the PRISMA
method is not only a technical methodological choice, but also a guarantee of transparency, order
and scientific quality. PRISMA makes it possible to clearly show how each study included was
searched, filtered and selected, which generates confidence in the readers and ensures that the
conclusions are really supported by relevant and verifiable evidence. As Page et al. (2021) explain,
this approach helps to reduce bias and improve the reproducibility of reviews, which is essential
when working with diverse literature and multiple contexts.

In the case of this review, using PRISMA made it possible to rigorously organize the large amount
of information available on environmental education in teacher training programs. As a result, it
was possible to build a comprehensive and well-argued overview of the most significant experiences
between 2020 and 2025, avoiding the inclusion of isolated, repetitive or not very applicable studies.
This not only improves the quality of the analysis but also provides educational decision-makers
with a solid basis for designing more sustainable and contextualized pedagogical proposals. As Page
et al. (2021) rightly point out, the use of PRISMA "facilitates the synthesis of findings with a clear
and reproducible methodological basis, increasing the practical usefulness of the reviews for
decision making in education and health".

III. DISCUSSION

When systematically reviewing studies on curricular innovations with an environmental approach
in initial teacher training, it becomes evident that countries have begun to respond, with varying
intensity and focus, to the need to integrate sustainability in pedagogical training. In the case of
Peru, for example, the National Education Council (2022) identified significant challenges in the
articulation of public policies and training curricula, which has generated proposals aimed at
strengthening this dimension in initial training. The document highlights that there are still
structural gaps, such as the limited specific preparation of teacher trainers and the scarce integration
of the environmental approach as a transversal axis in study programs (Consejo Nacional de
Educacion, 2022). This problem is not exclusive to Peru: many countries in the region face similar
challenges when trying to build a training culture committed to sustainable development from the
first years of professional teacher training.

One of the most relevant contributions comes from the Ministry of Education of Chile (2024),
which made the political decision to include climate change in the school curriculum, making it
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mandatory content. This transformation implies not only modifying what students are taught, but
also rethinking how teachers are prepared to address these issues with pedagogical rigor and
relevance MINEDUC, 2024). This commitment, more than a simple reform of content, represents
a vision of the future that recognizes that teacher training must be deeply connected to the
environmental challenges of the present. Similarly, from a global perspective, UNESCO (2024)
emphasizes the need to review national curricula from a contextualized approach, promoting what

it calls "green curricula" that are aligned with the 2030 Agenda and the Sustainable Development
Goals (UNESCO, 2024).

In the pedagogical field, the studies analyzed agree that it is not enough to incorporate
environmental content in isolation. It is necessary to transform teaching methodologies, promoting
active, reflective and situated strategies. Daryanes et al. (2025), for example, propose a learning
model based on group research that allows teachers to train students to develop research skills and
environmental awareness through the resolution of real problems. This approach not only improves
the understanding of content but also strengthens the ethical commitment of future teachers to
their immediate environment (Daryanes et al., 2025). These proposals show that innovation is not
limited to content but also encompasses the type of pedagogical relationships that are built in the
classroom.

However, other works such as that of Rios Quifidnez et al. (2024) warn that environmental
education in teacher training is often reduced to anecdotal experiences or activities disconnected
from the formal curriculum. Their research highlights the need for a more comprehensive
approach, linking pedagogical planning, execution and evaluation with the principles of
sustainability. This type of proposal shows that training institutions must go beyond declarative
approaches and commit to a true curricular transformation (Rios Quifiénez et al., 2024).

Along the same lines, Vernaza Arroyo (2025) points out that one of the key challenges in Latin
America is to achieve greater articulation between the State, universities, training centers and civil
society. His study proposes that environmental education should not depend exclusively on
institutional efforts but should emerge from the dialogue between the different actors involved in
teacher training. This collaborative approach makes it possible to build a more solid training
proposal with a territorial sense, capable of responding to the specific needs of each educational

community (Vernaza, 2025).

In Peru, the Ministry of Education (2020) developed a guide for the application of the
environmental approach, which, although oriented to practicing teachers, contains valuable
pedagogical tools that could also be integrated into initial training. This guide emphasizes that the
environmental approach should permeate all areas of the curriculum and not be seen as the
exclusive responsibility of the area of Science and Environment. It also promotes the active
participation of students in community projects that strengthen their ecological identity and

citizenship awareness (MINEDU, 2020).

The studies analyzed allow us to affirm that there is a growing willingness to transform initial teacher
training from an environmental perspective, although greater efforts are still required to achieve a
systemic, coherent and sustainable integration. This systematic review shows that the environmental
approach cannot be limited to isolated initiatives or abstract regulations, but must be a living
practice, situated and shared by the entire educational training community.
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IV.  CONCLUSIONS

This systematic review confirms that the environmental approach is making decisive headway in
initial teacher training, although its implementation remains uneven and, in many cases,
fragmented. Countries that have opted to transform their curricula from an ecological and
sustainable perspective, such as Chile, with its school curriculum reform in 2024, demonstrate that
it is possible to align educational policy with the challenges of climate change, provided that there
is a clear institutional will (Chilean Ministry of Education, 2024). This progress implies a profound
rethinking of the way in which future teachers are trained, not only in terms of content, but also in
their values, methodologies and links with the territory.

The studies reviewed coincide in pointing out that active methodologies, such as those based on
group research, can significantly strengthen the environmental awareness of student teachers. As
proposed by Daryanes et al. (2025), when future teachers face real environmental problems through
collaborative strategies, they not only develop technical skills, but also ethical commitment and
ecological sensitivity. This reminds us that teaching sustainability is not only about transmitting
information, but also about training people capable of acting responsibly in the face of the planet's
challenges.

However, structural challenges persist. In the case of Peru, both the National Education Council
(2022) and the Ministry of Education (2020) agree that a deep integration of the environmental
approach in training programs is still lacking. Although there are guidance documents and official
recommendations, these often do not translate into sustained practices within educational
institutions. This gap between the norm and reality leads us to reflect on the importance of training
not only students, but also trainers of trainers, strengthening their environmental competencies
from a critical and transformative vision.

It also highlights the need to build networks between the State, universities and civil society so that
environmental education does not depend on individual efforts, but on a comprehensive public
policy. Vernaza Arroyo (2025) suggests that this articulation can generate more coherent and
effective proposals, based on dialogue with the context and the community. Along these lines, the
green curricula proposed by UNESCO (2024) invite us to think of sustainability as an essential part
of teacher training, not as an add-on, but as the heart of an education committed to the present
and the future.

Curricular innovations with an environmental focus are already taking place, but they still need to
be consolidated as a structural and living part of teacher training. This systematic review has not
only made it possible to identify good practices, but also to highlight gaps that need to be urgently
addressed. Because if we want a more just and sustainable world, we must begin by transforming
the way we educate those who educate.
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