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Abstract
Climate change is an issue of global concern and has consequences for man
and the environment.
Since the teacher plays an integral role in the
education process which is needed to liberate the human race from one
challenge or the other, it has become needful for the teaching of climatic
change curriculum to be included in his training so as to equip the teacher
with the challenges of climate change in order to enable him prepare the
learners on how to tackle the challenge in their respective domains. This
paper examined what it takes to prepare teachers for effective delivery of
climate change Education curriculum on the apex levels of Education in
Nigeria. It also highlighted models of Teacher Education delivery that can be
employed for effective preparation of the teacher for this task such as the
applied science model, the craft model, Reflective model and integrational
approach.

Climate change is a topical issue worldwide because of its attendant problems
that are threatening the sustenance of man and environment. It is global in its causes but
its consequences are far more reaching in developing countries, particularly Nigeria.
Climate change has been thought of as a phenomenon created by human beings and
nature, which devastates the earth and causes hardship of unpredicted magnitude to
living and survival (IPCC, 2010).
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Education can mitigate climate change through a viable climate change
education curriculum. It is universally acknowledged that education is an effective
means for social reconstruction and to a great extent it offers solutions to the problems
a society is faced with. These problems may be economic, social, cultural, political,
moral, ecological and educational. Education is able to respond to societal challenges
and expectations.
Since teachers play a major role in the education process, their own education
becomes a matter of vital concern. Teacher preparation is an integral and crucial
component of any educational system. It is intimately connected with society and is
conditioned by the ethos, culture and character of a nation. The educational goals, the
directive principles of the state policy, the socio-economic problems and the growth of
knowledge, the emerging expectations and the changes operating in education, etc. call
for an appropriate response from a futuristic education system and provide the
perspective within which teacher education programmes should be viewed. This paper
attempted to closely examine what it takes to prepare teachers for the effective delivery
of climate education curriculum at higher education levels in Nigeria. It proposes a
framework for teacher preparation for effective delivery of climate change education
curriculum in Nigeria higher education system.
An Overview of Climate Change and Climate Change Education
Climate change, or global weather patterns, or global warming can be
described as the biggest environmental issue of our time. It is global in its causes but its
consequences are far more reaching in developing countries, particularly Nigeria. It is a
topical issue worldwide because of its attendant problems that are threatening the
sustenance of man and environment. Climate change has been thought of as a
phenomenon created by human beings and nature, which devastates the earth and
causes hardship of unpredicted magnitude to living and survival (IPCC, 2010). It is also
referred to as global warming or weather patterns. Udenyi (2010) is of the view that
climate change is simply a change in the climate condition of the world and that the
change is found by the scientists and others to be on the negative. United nation’s
Environmental programme (UNEPA, 2008), opined that climate change is the extreme
reactions of the weather phenomenon which creates negative impact on agricultural
resources, water resources, human health, depletions of ozone layer, vegetations, soil
and doubling of Co2 in the ecosphere. Omotosho (2007) on the other hand said climate
change as a change in climatic conditions that is attributable directly or indirectly to
human activities and, which alters the composition of the global atmosphere, in
addition to natural climate variability observed over comparable time periods.
Patterns of change in the environment and climate have been observed over
time. In its simplest form, experiences have shown that compared to the pre-Industrial
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era, temperature has warmed up much more than what it used to be (before now, in
degree centigrade). The major causes for this warming have been attributed to what is
termed‘ the rising stocks of greenhouse gases in the atmosphere’, including carbon
dioxide (CO2), methane (CH4), nitrous oxide (N2O), chloro-and fluoro-carbons and a
number of other gases that arise from industrial processes. According to Sebastian,
August, Aissetou, Steven and John (2009) current level or stock of greenhouse gases in
the atmosphere is estimated to be equivalent to 430 parts per million (ppm) of carbon
dioxide compared to 280 ppm before the industrial revolution (Stern, 2006). It has been
asserted that if business continuing as usual, by the end of 2035, there would be a 2°C
increase in temperature. It is clear that climate change will impact heavily on
agriculture and renewable natural resources. This means that our current practices may
have to change significantly to adapt to and mitigate the climate change.
Education can mitigate climate change through a viable climate change
curriculum. Education can be described as the process of preparing an individual to
become a functional and acceptable member of the society. Education is able to
respond to societal challenges, aspirations and expectations. Two concepts are inbuilt in
the definition of education, namely: creation of knowledge and experience, growth and
development. Education is able to respond to societal challenges, aspirations and
expectations.
It has long been accepted throughout the world, that Tertiary Education plays a
critical and vital role in preparing and providing the needed leadership to meet the
challenges of societal change and to stimulate sustainable development (Bloom, 2005).
Tertiary Education in particular is well placed to contribute to this process. What is
needed is a curriculum that would facilitate clear understanding of climate issues,
stimulating and/or sustaining attitudinal change in the individuals who in turn could
influence policies at organisational levels (Gardner, 2002). Gardner further emphasised
that learners who are educated about the importance of conserving the environment
today could be the industry owners or managers tomorrow. Therefore, it makes sense to
raise awareness of students now so that they can make and take the right decisions in
the future. There is need to infuse climate change education in teaching and learning at
various stages of the learning process. For instance, Mommers (2002) is of the view
that “when an educator is teaching science, it is easy to talk about climate change.” She
emphasized that when appropriate teaching materials (of whatever type) are properly
used allow students to participate, which makes learning much easier and enjoyable
which can also be applied to climate change education.
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Teacher Preparation for Effective Delivery of Climate Change Education
Curriculum
The expectations of the school system from the teacher change from time to
time, responding to the broader social, economic and political changes taking place in
the society. Mohammed (2009) argued that the issue of teacher education accordingly
has to be discussed in the much wider and changing context and demands of education.
A teacher functions within the broader framework of the education system – its goals,
curricula, materials, methods, e.t.c.
A focus on climate change education isn’t about adding another commitment to
an already overloaded curriculum. In fact, the framework for teacher preparation should
advance educational objectives by making climate change education more engaging,
relevant, and solution-oriented. A teacher education curriculum framework needs to be
in consonance with the curriculum framework for climate change education delivery,
and a teacher needs to be prepared in relation to the needs and demands arising in the
climate change education context. As such, it needs to be occupied with the questions
of the learner, the learning process, the content and pedagogy of educating teachers.
Teacher preparation for effective climate change education delivery should be viewed
as a holistic enterprise involving actions of different kinds and from multiple fronts
aimed at the development of the total teacher in terms of knowledge and understanding,
skills, attitudes, habits and values. For effective climate change education delivery to be
achieved there is the need for teachers who:
1.
are interested in overall learner development;
2.
develop learners capacity to constructive knowledge, discourage rote learning,
make learning a joyful, participatory and meaningful activity, rather than passive
learning;
3.
develop sensitivity to learner’s problems, treat all of them equally;
4.
do not treat knowledge as a ‘gift’ embedded in the curriculum and accepted
without question; etc.
While developing the curriculum of teacher education, disciplinary and
professional components need to be interwoven to improve the quality. An attempt of
this kind will give it a more meaningful direction. Research findings in the areas of life
sciences, anthropology, climate change, etc., when included in the curriculum of
teacher education, will increase its relevance and make it more functional. It will also
require inclusion of additional inputs of theoretical, pedagogical and practical
components as well as proper allocation of time and resources for improving the quality
of teacher education.
The teachers must be fully exposed to philosophy and purpose of this curriculum
framework. A time bound programme for its implementation should be prepared, its
priorities be fixed and strategies evolved after careful planning.
4
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Teacher Education Models
There are different teacher education models which could be taken advantage
of in the course of preparing teachers for climate change education delivery. Prominent
among them include:
The Applied Science Model
The Applied Science Model is the traditional and perhaps is still the most
prevalent model underlying most teacher education models. This model was proposed
by Michael J. Wallace in 1991 based on the Technical Rationality of Donald A. Schön.
The model gained prominence as a result of the achievements recorded in empirical
science, most especially in the 19th and the 20th centuries. The Applied Science Model
emerged on the following assumptions:
i.
Teaching is a science and as such can be examined rationally and objectively.
ii.
Teachers learn to be teachers by being taught research-based theories.
iii. These theories are being conveyed to the students only by those who are
considered to be the experts in the particular field.
iv. Teachers are said to be educated when they become proficient enough to apply
these theories in practice.
The Applied Science Model has the following plus points: this model takes into
account the crucial element of the explosive growth of relevant scientific knowledge in
recent times; and its theory oriented study provides much opportunity for the learner to
achieve received knowledge.
While, in spite of its wide-spread usage, it has some shortcomings: changes at the
practical level applied by practitioners are not taken into account; therefore, their value
is underestimated, thereby creating a separation between research and professional
practice; the most serious problem occurs when the students are asked to apply on their
own the scientific theories they have learned in classroom; the Applied Science
Model’s failure to address adequately many of the important issues in teaching
language eg English language; many researchers claim that trainees who take courses
based on the Applied Science Model feel that such courses do not help them develop
professionally, that is, the theoretical studies are of no help; here difficult to apply
practical as the learner is passive and learns majorly through rote learning and without
he cannot ask: any question. He just follows the instructions of the expert; the Applied
Science Model is somewhat limited in scope as it does not take care of studentteachers’ self-development or awareness of their role not only as teachers but as
teacher-researchers in their classrooms; in Applied Science Model, teaching is based on
external knowledge because it is essentially depended on rules and principles derived
from preexisting knowledge sources; the Applied Science Model is prescriptive
because it encourages teachers to follow some proven teaching method instead of
5
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relying upon individual or intuitive theories of teaching and learning; This can be
employed by geography and other related knowledge of climate to cover the teaching
of climate change. The Applied Science Model is a product oriented model which It
slavishly follows various established methods and theories to improve teaching ability.
The Craft Model
The Craft Model is the oldest form of professional education and is still used
today in teacher education, albeit rather limitedly. Its conceptual basis, however, is
widely utilized in practicum courses in which students work with classroom teachers,
often called cooperating teachers. Its use in one course in a programme of teacher
education cannot be regarded as a model for an entire programme. The basic
assumptions underlying this model are as follows:
i.
In its most basic form, Craft Model consists of the trainee or beginner working
closely with the expert teacher.
ii.
The practitioner is supposed to learn by imitating all the teaching techniques used
by the experienced teacher.
iii. Knowledge is acquired as a result of observation, instruction, and practice.
The positive sides of this model are as follows: the Craft Model of teacher
education allows the learner to develop experiential knowledge, since the primary
responsibilities of the learner are in the classroom; and it is one of the quickest models
of teacher education. Researches proved that students can imitate their teacher very
quickly. It can be used in climate change education with the same result and effect.
This model of teacher education programme suffers from several shortcomings:
the most relevant strategies of training are provided by experts, thus the studentteachers play a passive role; the Craft Model is essentially conservative. It does not
account for any kind of change. It depends merely on imitation; it does not handle the
relevant scientific knowledge; and in this model there is no scope for developing one’s
creativity since it does not allow suggesting new theories. However proven theories can
be used in teaching climate change education.
The Reflective Model
The reflective practice has become a dominant paradigm in teacher education
research and models worldwide though it is not an innovation in teaching. Reflective
Teaching is an inquiry approach that emphasizes a constructivist approach to teaching,
and creative problem solving (Henderson, 2001). Teachers using a constructivist
approach place emphasis on big concepts, student questions, active learning, and
cooperative learning, and they interweave assessment with teaching. A constructivist
approach seeks to connect theory to practice and views the student as a “thinker,
creator, and constructor.” Integral to a constructivist theory of learning is creative
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problem solving. Teachers take responsibility for assessing and solving problems not
with mechanistic “cook book” recipes, but by asking “What decisions should I be
making?”, “On what basis do I make these decisions?”, and “What can I do to enhance
learning?”
The nomenclature of reflective thinking and teaching is done in such a way that
the curriculum is tied within initiatory, developmental, and culminating phases and
sequenced around five questions, viz:1.
Exploring Teaching— “Shall I Teach?”
2.
Academic Preparation— “What Shall I Teach?”
3.
Understanding Learners— “How Do Students Learn?”
4.
Organizing for Teaching —“How Shall I Teach?”
5.
Schooling and Cultural Context—“Why Do We Teach?”
Classes participate in carefully arranged and fully integrated field based
experiences beginning in the first year and culminating in the senior year with Student
Teaching. The professional education curriculum emphasizes intimate relationships,
assertive but cooperative classroom management practices, peace and justice issues,
and the integration of ethics with professional competency. This same approach can be
done with climate change education as well and will bring about effective delivery of
C.C.E.
The ultimate goal of teacher education as far as this model is concerned is to
empower prospective teachers to develop a spirit of inquiry leading to informed
decision making while applying values to action. It has its roots in the work of a
number of educational theorists and practitioners. Most definitions on reflective
thinking found in the literature of teacher education are based on Dewey’s inquiry
oriented concepts. In the 1980s, Dewey’s foundational aspects on reflection were
further extended by the American sociologist Donald A. Schön and Later on in 1991 by
Michael J. Wallace. The Reflective Model is based on the assumption that teachers
develop professional competence through reflecting on their own practice. In other
words, a teaching experience is recalled and considered to reach an evaluation and to
provide input into future planning and action. For Wallace a teacher education course
should include two kinds of knowledge for it to be professionally structured:
i.
Received knowledge: It is related to all the theories, concepts and skills that are
studied during the student-teacher’s methodology lessons.
ii.
Experiential knowledge: It is that knowledge which is developed by the trainees
throughout their teaching practice.

7

International Journal of Research Development

Alternative Teacher Certification Model
Alternative teacher certification models (ATCM) refers to non-traditional
methods that an individual may use to become qualified to teach other than the
common approach of graduating from a college or university with a degree in education
(Feistritzer, 1999). Alternative models vary widely in requirements, agency
responsibility, length, and intensity. Jorissen (2003) reported that developing
competencies that facilitate student learning is a complex process that requires time and
a pattern of successful, reinforcing experiences with supportive professional learning
experiences. The programme may range from 2 weeks of training prior to classroom
assignment to 2 years of coursework and up to 3 years of mentoring. The agency
responsible for the programme may be a university, teachers’ union, business
community, or a combination of any of these or other agencies.
The Integrational Approach
Integration in education entails combining various learning areas into one
learning area. It adopts a holistic view of knowledge (Mdikane, 2004). For the purpose
of preparing teachers for climate change education delivery, any of the models can
readily be used; however, for effective delivery the integrational approach is most
appropriate. The integrational approach has to do with teacher educators’ ability to
make use of more than one teacher education model at a time. Using more than one
model at a time has some multiple advantages, which may include: creating novelty in
the education process; meeting learners needs and dispositions; and responding to the
dynamics of teaching and learning.
It is important to note that the Integrated Models should be designed using the
specific features outlined in the climate change education curriculum areas and
transaction process. As much as possible, teacher preparation for climate change
education curriculum delivery should integrate general education with professional
development along with an intensive internship within the schools system.
Curriculum Provision for Teacher Preparation
The framework or nomenclature for teacher preparation should be made up of
three distinct areas. These are theoretical foundations, curriculum and pedagogical
theories as well as practicum and internship.
Theoretical Foundations- this should be made up of studies in:
1. Learner psychology
2. Contemporary (climate change) studies
3. Educational studies
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Curriculum and Pedagogical Theories- this should entail:
1. Curriculum studies
2. Pedagogical studies
3. Education media technology
Practicum and Internship- for this, the following aspects could be considered:
1. Observation of learners
2. Material development and evaluation
3. Classroom management and block teaching
4. Visits to distressed sites, innovative centres of pedagogy and learning
5. Classroom-based research project
6. School Internship of some days, including an initial phase of observing a regular
classroom
For effective teacher preparation, instruction needs to be provided taking into
cognizance and using most effectively an array of teaching and learning resources,
including best practiced instructional strategies, models and contemporary
methodologies. Teacher education providers should use modern educational media
technologies in view of their numerous advantages (Karen, 2007).
Conclusion
Climate change is a topical issue worldwide because of its attendant problems
that are threatening the sustenance of man and environment. Climate change and all its
accompanying consequences (drought, desertification, flooding, hurricane, storm,
radiation emission, etc.) is no more news. What is news is how to mitigate (reduce its
effect on humanity). And since teachers play a major role in the education process, their
own education becomes a matter of vital concern. Teacher preparation is an integral
and crucial component of any educational system. It is intimately connected with
society and is conditioned by the ethos, culture and character of a nation. In this wise, a
framework is needed in place in order to provide for the effective delivery of the
climate change education curriculum in Nigerian higher education sector.
Recommendations
In line with the conclusion drawn, the following suggestions were made:
1. Teacher preparation programmes should be made to respond to the curriculum
renewal process and in accordance with the contemporary context in which they are
situated.
2. The Curricular Areas presented should form the basic framework for redesigning
teacher education programmes at the tertiary level of education through a proposed
linkage with University-based institutions.
9
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3. Integrational model for teacher preparation could comprise of climate change
education components that would be common to all teacher education programmes
(pre-primary, elementary and secondary) followed by specialization of professional
development specific to the stage of education.
4. In preparing teachers for climate change education delivery, contemporary
education media technology should future prominently in order to facilitate and
make learning more effective.
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