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Abstract

Students from nowadays will face most of the impacts of climate change, that’s why study plans should
incorporate the necessary information to help students understand the processes related to the causes,
consequences and solutions to this problem. Teacher training is one of the biggest challenges, so the Degree
Course for teaching climate change is a first effort which seeks to give teachers the knowledge and pedagogical
tools to address this issue.

In 2015 the degree course pilot test was conducted with duration of 130 hours in a mixed manner with
90 hours of online work and 40 hours of face-to-face sessions. It was carried out with the support of the
authorities of the National Autonomous University of Mexico in the premises of public high school ”Erasmo
Castellanos Quinto” and was attended by 21 teachers. The completion rate was 71%.

Test results confirmed the relevance of the proposal made for teacher training in teaching climate change.
Also it managed to foster interest in science through knowledge of climate change and the implementation
of the investigatory model. The course was assessed positively by the participants, who felt that it brought
them knowledge and cutting-edge elements to improve their teaching practices.

1 Introduction

Climate change is an issue that is largely absent from
educational programs, even when it represents a real
threat to society. That is why for some time now
the Mario Molina Center has developed materials to
properly communicate the causes, consequences and
solutions to this phenomenon.

There are several global efforts to educate the
public, unfortunately some of them only focus
on scare tactics from certain consequences we are
already living; however, fear can inhibit the desire to
learn more, or to take action.

Because climate change is a cross-cutting subject
to many disciplines, in some countries there has been
much debate about how it should be taught (not just
in elementary or high school, but undergraduate or
graduate level), unfortunately, what has happened
in many of the programs is that teachers have
chosen to avoid taking the issue deeply into their
classrooms. Generally, implementing any program
of any type, teacher training is one of the biggest
challenges, especially those programs related to
science education. The Degree Course for teaching

climate change is a first effort that seeks to bring
teachers the knowledge and pedagogical and didactic
tools to address this issue among students of middle
school and high school.

The investigatory pedagogical model is an effective
tool for teaching science, as students develop a better
understanding of concepts or phenomena after col-
lecting, analyzing, validating and interpreting reality
from evidence. This project presents an innovation in
Mexico to incorporate the problem of climate change
with this model.

2 Characteristics of the course

The course lasted 130 hours in a mixed mode with
90 hours of online work and 40 hours of face-to-face
sessions. The decision to hold a degree course in
this mode was because during the 2013 pilot test we
found that teacher education should be longer and
have spaces that accompany educators throughout
their teaching and learning. The online mode adapts
to the current needs and time availability; however,
for this degree course the face-to-face portion is
still a complement. Due to the hybrid nature we
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favored these processes with a progressive approach
of contents, which strengthened an adequate com-
prehension.

Two modules were developed; the first is dedicated
to issues of climate change and the second to applying
the investigatory pedagogical model through teach-
ing of the 5E’s (Engage, Explore, Explain, Elaborate
and Evaluate). The first module consisted on 4 Units
(Climate operation, Natural and human causes pro-
ducing climate changes, Evidences and consequences
of climate change, and finally, Solutions to climate
change), where 14 issues were progressively addressed
to understand the phenomenon. Module 2 consisted
only of 1 unit. The materials that were incorporated
into module 1 are free to use and in most cases were
developed by the National Oceanic and Atmospheric
Administration (NOAA), NASA and several univer-
sities or renowned researchers. Materials and activi-
ties for the online mode were always according to the
topics reviewed in the sessions, thus giving the oppor-
tunity for participants to have previous elements for
analysis and discussion for the issues viewed in the
course.

3 Characteristics of the course’s pi-
lot test

The course’s pilot test for teaching climate change
was conducted with the support of the authorities
of the National Autonomous University of Mexico
in the Mexico in the premises of public high school
”Erasmo Castellanos Quinto”. The course was
carried out from March to June 2015 and attended
by 21 teachers. 10 face-to-face sessions were held
with duration of 4 hours each.

The participants’ profile was heterogeneous, half
had training in natural or exact sciences (Biology,
Physics, Medicine and Chemistry), while the other
half had training in social sciences (Psychology, Phi-
losophy, Geography, English Teaching, History and
Law).

4 Results

The completion rate was 71% (15/21), even though
the online portion was concluded by 16 teachers,
one teacher did not make the final activity of the
face-to-face part. The main causes for dropping
out were that unlike other courses the participants

had taken, the request for assistance and work load,
inherent of this course was higher, so some decided
not to continue; the above was reported by the
participants.

A gradual development of skills and attitudes
was observed related to the topic of the course. We
also identified the concepts that were difficult to
understand and observed that some required a deeper
treatment and differentiated strategies for those who
are not specialists. Continuous and progressive
recovery of the concepts discussed throughout the
sessions allowed meaningful learning.

The goal of promoting interest in science through
knowledge of climate change and the implemen-
tation of the investigatory model was successfully
reached. Equally, we found that the model is useful
to effectively achieve the expected results in terms
of learning objectives. We found that the model
originally designed and applied to basic education,
also results very effective and feasible for professional
development, ongoing education and high school
education, which was innovative.

The course was positively appreciated by partic-
ipants, who felt that it brought them cutting-edge
knowledge and elements to improve their teaching
practice using the investigatory model.

We found through the final work that participants
were able to apply the model in the context of
their teaching. They also expanded their vision
and perspectives in both the pedagogical usefulness
of experiential activities for the understanding of
phenomena and concepts as wells as for their own
practice.

We tested some of the materials created by the
Mario Molina Center which were positively assessed
by participants, given their relevance, quality and
scientific validity. We received comments to improve
some of these. We also received an important
feedback from participants on how to improve the
performance of the course in the online platform for
future applications.

Based on the observed performance and the testi-
monies provided by participants we concluded that
we promoted indeed critical thinking, informed, par-
ticipatory and responsible attitude to climate change.
From the final work we saw that participants reached
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a considerable level domain on the course’s topics so
they can take to their teaching practice the ideas and
concepts related to teaching climate change.

5 Conclusions y recommendations

The relevance of the assertion made by the MMC
for teacher training in teaching climate change was
confirmed. One of the aspects highlighted by teachers
about the course is that it helped them not only to
better understand the contents but provided them
with tools to explore and implement other teaching
strategies with their students. We recommended that
after introducing the pedagogical model, they should
make explicit and constant references to its phases
and characteristic strategies throughout the sessions.

According to what was seen in this pilot, teachers
with scientific training understood much better the
topics that were seen in the course while those who
didn’t have scientific training had difficulties. Given
the course’s nature, the objective was not to provide
theoretical basis for the general themes of each
discipline but to seek identifying the relationship
and application of this basic knowledge with the
phenomenon of climate change. It is therefore
advisable to favor the selection of teachers trained
in the scientific field. It is advisable to ensure the
prerequisite skills of teachers in the management of
the virtual platform in which the training course is
given.

A very important part of the course is online
counseling because through this means it was possi-
ble to track participants’ performance, doubts and
concerns. It is essential to provide feedback in a
systematic, objective expeditious and personalized
manner to each participant. Therefore those who
act as online advisors must have time for planning,
coordinating and organizing this work. The criteria
for providing such feedback must be pre-consented
and be in accordance with the course’s objectives
and in tune with the face-to-face sessions.

We would like to thank the Slim Foundation for
its support on covering the Climate Change Educa-
tion researchers’ salary who as well as the Council of
Science and Technology (CONACYT) who also pro-
vided the resources for its development. Likewise, we
thank the National Autonomous University of Mex-
ico (UNAM) who from the General Secretariat, the

Directorate General of Public High School ”Erasmo
Castellanos Quinto” provided all facilities for the re-
alization of this pilot project. We highlight the par-
ticipation of teachers, their commitment and interest
that made this test possible.
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