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Abstract

The Mario Molina Center (MMC) has as part of its objectives to collaborate on education and inform
society everything related to the causes, effects and solutions to climate change. For this reason it has
developed an Education Program on Climate Change and Sustainable Development, consisting of materials
aimed at teachers and students in middle school. These materials, in addition to informing about climate
change, are designed to promote critical thinking and inspire students to discover science through an effective
teaching model. In order to validate the materials within the targeted population, and to assess the content
and methods of monitoring and evaluating, a pilot test was carried out. The results indicate that even
though it has a positive impact in terms of changing attitudes towards the environment by the participants,
the context of public education, the plans and program structure, and teacher academic training, restrict
the scope of the original proposal posed by the MMC. It will therefore be necessary to establish a mechanism
for teacher training which addresses both the issues of content and pedagogical approach. It is also essential
to carry out a new loom on the depth and relevance of certain content, adjustments on instructions and
carrying out certain activities, as well as the consolidation of observed aspects in the test in order to conduct
a successful implementation of the program.

1 Introduction

One of the courses of action of the Mario Molina
Center for Strategic Studies on Energy and Envi-
ronment consists on preventing climate change. The
development of the Education Program in Climate
Change and Sustainable Development responds to
the need of promoting amongst society informed and
responsible decisions towards the environment, given
that the solutions to global problems such as climate
change emanate from the various sectors of society.
Hence the importance of addressing content on this
subject in schools, as well as promoting critical and
independent thinking.

This program, aimed at pupils and teachers from
first year of middle school is based on the need for
students to understand not only the causes, effects
and solutions of climate change, but to acquire
scientific skills and responsible attitudes towards
their environment as part of critical thinking. For
validating Program material, a pilot test was carried
out that would allow us to know the Program’s
performance in the context in which it is intended to
be imparted.

The test was carried out in the Mexican states of
Veracruz and Zacatecas, at eight public schools with
different modalities: technical, state, federal and tele-
vised school (telesecundaria), in urban and rural con-
texts. The course was given to a group of first years
from each school during the 2012-2013 school year, in
the period from March to July 2013. It was attended
by 277 students, eight teachers, eight headmasters
and more than a dozen supervisors and officials from
the state ministries of education as well as the direct
participation of the Undersecretaries for Basic Edu-
cation in both states. The time of day in which the
program course was imparted took place during the
period destined for the State Course, which is an op-
tional class.

2 Objective

The overall objective was to determine whether the
materials designed, developed and reviewed by the
MMC have the necessary characteristics to be applied
to the different school contexts in Mexico, in the pro-
posed grades. The specific objectives of this pilot test
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were the following:

• Determine the Program’s impact on the edu-
cational community at representative schools of
Mexico’s public education.

• Identify the relevance of the material content de-
veloped for students and teachers with respect to
the school year to which they are addressed.

• Analyze whether the teaching model proposed in
the program is appropriate for teaching science
in the different school contexts.

• Evaluate the feasibility of the proposed activities
in the context of public school education.

• Analyze whether the evaluation methodology
and monitoring of the Program is appropriate
and scalable.

3 Methodology

The Mario Molina Center is aware of the challenges
that effective teaching represent on a multidisci-
plinary issue like climate change. However, the
content and activities that are part of the program
are basic both to address this global challenge as
well as to promote economic, social and technological
development of our country. This responds to the
need for a greater number of young people to be
interested in science. The program expects to,
through topics related to climate science and the
investigatory method of teaching, for students to
get interested in researching and scientific knowledge.

It’s necessary for science education to be effective
and relevant to a wider and more diverse segment
of the population. In this regard, the investigatory
method of teaching has proven a high level of
efficiency, which is why all materials developed in
the program are based on it. This is why the Mario
Molina Center sought an alliance with the organiza-
tion Innovation in Science Education (INNOVEC),
which has extensive experience on applying this
method.

The materials that make up this program are: a
student book, teachers’ handbook, descriptive letters
from two workshops, and assessment and follow-up
tools on the program’s implementation. The ma-
terials are mainly aimed at students and teachers
pertaining to the first year of middle school as well

as school authorities, since they are key players in
the development of these kinds of initiatives.

Among the various reasons as to why we decided
to carry out this program during the first year of
middle school, we state the following: at this level,
the dropout rate is lower than at the upper levels,
there is coincidence with some of the subjects of the
curriculum, and finally, a class within the curriculum
allows for a subject related to environmental issues
to be included.

The pilot test began with a teacher training work-
shop, which was held in Mexico City from February
18-22 2013. This workshop was aimed at familiarizing
participants with the contents and getting related
with the activities and the investigatory teaching
method. For the planning phase, INNOVEC and
the Mario Molina Center generated a descriptive
letter and then gave the workshop (50 hours) to a
total of fourteen participants, among them, the eight
teachers involved, staff in charge of monitoring and
the representatives designated by the state authority.

The prior work we did with authorities and schools
was fundamental to the development of the test; for
this reason, a descriptive letter was designed in or-
der to provide an awareness workshop for school au-
thorities. The objective of this workshop was that
school headmasters, supervisors and coordinators got
to know about the topic and teaching method, and
to be integrated into the process of implementing the
program.

The development of the pilot test with students was
conducted from March 4 to July 5, 2013. During
the test, teachers and students interacted with the
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materials through teaching strategies learned in the
workshop, which were derived from the investigatory
teaching model. To ensure that groups had the neces-
sary materials, we agreed with state authorities that
the Mario Molina Center would provide experimen-
tal material packages to standardize the conditions
and ensure that all schools carried out the activities
within the student book.

During the development of the pilot test,
monitoring/follow-up and evaluation were the
main sources of data and information. The moni-
toring team observed the sessions weekly in order to
know the development of strategies from the teaching
model in teaching practices and the participants
experience with the contents. From each visit, we
obtained an observation guide and reports were given
every 15 days with recorded information which had
not been captured with the mentioned guide. For
evaluating achievement of the learning objectives,
formative assessments of each of the blocks were
developed and calibrated, as well as an overall
evaluation at the end of the pilot test.

The evaluation process was a key factor in fulfill-
ing test objectives. We designed various instruments
which were used in each of the phases: teacher train-
ing workshop, awareness workshop for education au-
thorities and the development of the pilot test with
students. The instruments used were diagnostic, for-
mative and summative types, and all of them pro-
vided in each stage of the process quantitative data
and qualitative information to improve the descriptive
letters in the case of the above workshops, materials
in the case of test development and the whole process
of implementation in general.

4 Results

The frequency in which different assessment instru-
ments were applied allowed us to obtain a great
amount of information on different aspects: a)
knowledge of teachers (content and teaching model)
before and after the training workshop, b) charac-
teristics of teaching practices during the program
development (content management, implementation
of the teaching model, use of materials), c) program’s
performance when applied to students (content,
materials, teaching model), and d) general aspects of
the operation to implement the program (related to
planning, organization and management of time and
space).

Regarding the teaching model, observation guide-
lines helped us identify strategies that teachers
used more frequently during the development of the
test and what the most complicated aspects to be
carried out were. During the training workshop,
teachers understood the importance of the recovery
of previous ideas and active participation of students;
however, reflection and evaluation of the contents
as well as closing sessions were conducted with less
consistency. Eight percent of teachers acknowledged
that the methodology was appropriate for achieving
the course objectives, and it is also compatible with
their daily way of teaching. Unfortunately, the
inertia they have towards the traditional method
sometimes prevailed. One hundred percent said
that through this method, students’ feedback was
encouraged.

The information collected on the sessions we
observed pointed out that the groups used the
Student Book 89 percent of the time, while teachers
used the teacher handbook 84 percent as a guide
for planning their lessons. We reported that one
hundred percent of the teachers recognized that the
materials are relevant to the proposed educational
level, that activities motivate students and allowed
them to reflect on the issues addressed. Similarly,
one hundred percent of the teachers thought the
course leads to the creation of positive attitudes for
facing the climate change challenge. Regarding the
perception of this phenomenon the results showed
an increase, after the training workshop, in the
number of teachers who claimed that climate change
is due to human activities, and also expressed greater
certainty about the consequences and solutions to the
problem. During the pilot test some contents were
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identified for teachers to be more complex. However,
assessments at the end of each block (formative
assessments) and the overall evaluation of content
(summative evaluation) were the instruments that
provided more information for the identification of
the most difficult concepts.

Regarding content retained by students, the
mentioned evaluations provided information on the
achievements of the learning objectives by pupils.
Among the results, records show that they man-
age to retain information related to the following
learning objectives: the water cycle, the methods for
learning about past climates, human activities that
modify the atmospheric composition, and scientific
evidence and consequences of climate changes today.
Among the contents that students retained with less
frequency were the following: the difference between
weather and climate, variables that influence climate
and if humans can be part of the solution. The low
percentage of students that did not retain this last
content has to do with the fact that it is the last
lesson of the program and the groups did not have
enough time to address it completely. It’s noteworthy
to mention that the key contents in understanding
the phenomenon, such as the atmosphere and its
functions, the greenhouse effect, climate as an
interconnected system and natural reasons why the
climate has changed throughout history, were only
covered by a small proportion of students.

The instruments indicate that the percentage of
students that achieved the objectives in regards to
the total of students tested was 39 percent in the
first block, 26 percent in the second, 62 percent in
the third and 28 percent in the fourth. In the overall
evaluation of contents we obtained the following
data: in regards to the total number of students
tested, only 31 percent achieved all the goals. The
average score for the overall evaluation was 6.8 on
a scale of 1 to 10. The objectives of Block III were
those who achieved the most.

In terms of materials, students felt they easily
understood the text book (86 percent), as well as
the graphs and illustrations (87 percent). Mostly,
the students felt that the experimental activities
allow them to understand the contents of the cli-
mate change book (86 percent) and reflect on its
consequences (89 percent). 93 percent of students
felt that the contents of the book were interesting
and 90 percent felt that since taking the course they

have more information on how the global climate
system works and what the consequences of climate
change are. In turn, the same percentage said they
knew specific actions to face this problem. Both in
interviews and from the assessment instruments we
used, we recognized that students were excited about
the material and the teaching method and agreed
that what they liked the most about the program
were the experiments, since they got to manipulate
materials, worked outdoors and by teamwork. The
students showed a change in attitude towards the
environment: about 70 percent of them said they
were committed to preserving the environment and
44 percent said they valued extensively the new
knowledge acquired.

As for the operation of the pilot test, teachers, stu-
dents and headmasters agreed that the time was not
enough to complete all the lessons or even all activi-
ties as they are indicated on the materials. Headmas-
ters stated that the teaching model provides positive
experiences to the teaching practice, that the follow-
up was relevant and that they had the appropriate
guide-through (87.5 percent). 62.5 percent said that
the facilities are suitable for implementing the pro-
gram and 75 percent believes that the planning and
duration of the sessions was appropriate. 50 percent
of heads of school recognized that students learned in
a different way, with new strategies that allowed them
to acquire skills in the area of science and demon-
strated enthusiasm for taking care of the environmen-
tal. School officials recognized the importance of the
program and were pleased to participate in the pro-
gram.
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5 Conclusions and future vision

The analysis of the data obtained in the course of
the pilot test allows us to conclude that the contents
of the Climate Change and Sustainable Development
Education Program for middle school first years has
a positive impact on the school community, since
both students and teachers registered an attitude
change towards the environment. Within the positive
impacts, we stand out that a) in some schools the
program allowed the reactivation of the use of labo-
ratories, b) in a couple of schools students improved
their academic performance in other subjects like
Science, Spanish and Geography c) we observed a
change of attitude and values among students, who
are now concerned about energy conservation and
waste management.

This test met the objective of knowing the inter-
action of materials in educational contexts. Relevant
content for first years will be revised according to
the information obtained to analyze the depth and
relevance in which the topics of greatest difficulty are
addressed, so that it is possible to approach them
more effectively. In terms of materials both students
and teachers provided specific information about
the improvements of materials: in reference to the
texts, diagrams and instructions for activities. All
teachers and students used the materials throughout
the course, which allows us to conclude that the
material was useful to them.

Teacher training is a key process for successful
development of the program. It is important to
review the structure of the teacher training workshop
in order to strengthen in one hand, retaining pro-
gram content, and on the other, aspects of teaching
methodology. It would be desirable to have a follow
up strategy that gives teachers confidence and trust
for planning their sessions and to perform those
teaching strategies that are difficult to integrate into
their teaching practices.

The investigatory teaching method provides new
learning experiences for students and teachers. Al-
though it represents a major effort, teachers identify
the benefits of actively involving students in their
education process, promoting inquiry. It is desirable
that during the teacher training workshop, emphasis
is made on the steps of evaluation and closure as
well as the importance of reflection during and after
activities.

The enthusiasm generated by the investigatory
and experiential teaching methods was evident.
Students identify it as a ”different” way to learn,
since having various materials for experimentation
and with student books. Regarding the feasibility
of implementing the activities, even though many
of the schools have a laboratory, it is necessary to
assure that the materials reach the school contexts to
ensure the completion of all experimental activities.

In future experiences, we would like to analyze
the impact of teacher education, the number of
years of teaching practice, the number of groups
and students simultaneously attending the test, and
have a reference of the comparison that teachers
make from the conventional teaching model versus
the investigatory in order to adapt training processes.

Involving headmasters allows for greater receptive-
ness to such projects, since those who were involved
in this program saw an opportunity to improve the
academic performance of their community.

We found that the State Subject is a good choice
for developing these types of alternative classes.
However, the period established for doing the pilot
test (50 hours) is insufficient and in most schools the
program could not be completed within school hours.
It is essential to check the course’s timetable, as it
clearly affects the results of the program.

The follow-up and evaluation materials are simple
and easy to use and interpret, so they gave a lot of
information about what happened to the material
in the different school contexts. For future occa-
sions, adjustments are necessary in order to more
accurately measure students’ understanding of the
contents of climate change.

In case of a subsequent pilot test with the new ma-
terials proposed, we consider it necessary that it is
carried out with an experimental group and with a
control group (in regards to the teaching model) in
order to have validation elements of the program.
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